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SECTION 3 : Hydrologic Analysis 



SECTION 3 : Hydrologic Analysis 
3.1 Hydrologic M e t M  Description 



Refer to the separate Technical Data Notebook for a more detailed discussion of hydrology. This 

section presents an overview of the hydrologic analysis. 

The watershed was modeled utilizing methodology set forth in Reference 1. The watershed was 

modeled for the 100-year 6-hour, and 100-year 24-hour, duration storms. Rainfall losses were 

estimated using the Green & Ampt infiltration equation with an estimate for surface retention loss. 

Hydrographs were routed through the watershed using normal depth channel routing. Reservoir 

routing, where water ponds against the Central Arizona hoject Canal, was performed using the 

Modified Puls Method. The watershed was modeled using the U.S. A m y  Corps of Engineers HEC-1 

Computer Program, version 4.0, dated September, 1990, as implemented by Dodson & Associates, 



SECTION 3 : Hydrologic Analysis 
3.2 Parameter EEstimation 



The study watershed is approximately 441.8 square miles in area The study area is bounded on 

the north by the Vulture Mountains, on the east by the Vulture Mountains and the Hassayampa River, 

@ on the south by U.S. Interstate 10, and on the west and southwest by 371st Avenue (projected) and 

the Belmont Mountains. The watershed is divided into two sections by the Central Arizona Project 

Canal. The major wash on the watershed is known as Jackrabbit Wash. Jackrabbit Wash has several 

smaller washes which contribute to it. These are known as Deadhorse Wash, Coyote Wash, Powerline 

Wash and Star Wash. A secondary wash on the watershed which contributes directly to the Hassayampa 

River is Daggs Wash, 

The watershed is rural in nature and essentially consists of desert terrain. The watershed is 

characterized by steep rugged mountainous terrain along the edges of the watershed and much flatter 

desert valley in the middle and southerly portion of the watershed. The typical soil type is a 

sandy loam. This correlates to an SCS Hydrologic Group A soil, therefore the watershed can be 

characterized as having a low runoff potential. 

The criteria for delineating the watershed into sub-basins was to use an average sub-basin size 

upstream of the Central Arizona Project Canal of 5 square miles and an average sub-basin size 

downstream of the Central Arizona Project Canal of 3 square miles In addition to this criteria, 

the watershed was also broken down to allow for computing peak discharges at major county road 

crossings and at confluences of major washes. 

There are many small sub-basins against U.S. Interstate 10 and 371s Avenue which are less than 

1.0 square miles. These sub-basins were not modeled. 

Soils parameters were estimated using the Green & Ampt infiltration equation. Soil textures 

were obtained from references 26 and 27. 

The areas of each sub-basin were planimetered using the sub-basin delineations on USGS mapping 

at a scale of 1:24,000. The area of each major basin was then planimetered on a reduced mosaic of 

USGS mapping at a scale of 1:120,000. 



The landuse characteristics of the watershed were divided into three (3) types: desert and 

rangeland, hillslopes, and mountain. The delineation between the three different landuse types was 

done using engineering judgement. The judgement was based on physical observations made on the 

watershed and examination of slope conditions of USGS quadrangle maps. 

The vegetation cover density values were based on observations made during the field 

reconnaissance. Vegetation density transects were taken at various locations on the watershed, in 

conjunction with the field cross sections. 

A lag time for each sub-basin was evaluated using the following 

relationship: 

where LAG = basin lag time in hours. 

L = length of the longest watercourse in miles 

L = length along the watercourse to a point opposite the 
ca 

centroid in miles 

S = watercourse slope in feet per mile 

C = 20Kn (from U.S. Army Corps of Engineers, COE) 

m = 0,38(fromCOE) 

p = 0.5 

Kn = estimated mean Manning's "n" values for all channels in 

the basin. 

The original contract scope of work specified use of S-Graphs for watershed areas in excess of 

10 square miles and the Clark Unit Hydrograph for watershed areas less than 5 square miles. In the 

early portion of the study it was determined that the Design Manual procedure for estimating time of 

concentration for use with the Clark Unit Hydrograph was yielding unrealistic results. In 

conferences with Hood Control District personnel, it was determined that the S-Graph method may be 

@ more appropriate for use on most of the sub-basins on the watershed. An examination of the results 



of using S-Graphs on individual sub-basins yielded that it was reasonable to use the S-Graph for the 

majority of the sub-basins. The only sub-basins for which the method appears to yield unreasonable 

results were those with watershed areas less than 1 square mile. Since these sub-basins do not play 

a significant role in determining peak discharges on the watershed, it was decided to use the 

S-Graph throughout. 

The Design Manual lists 2 types of S-Graphs approved for use in Maricopa County. These are the 

Phoenix Mountain S-Graph and Phoenix Valley S-Graph. The selection of an S-Graph for use on a 

particular sub-basin was based on land characteristics. If over 50% of the basin was mountain and 

hillslope, then the Phoenix Mountain S-Graph was selected. If over 50% of the basin area was 

rangeland, then the Phoenix Valley S-Graph was selected. The S-Graph type selected for each 

sub-basin is listed in Table S-4. A separate S-Graph was generated for each sub-basin by use of the 

computer program MCUHP2. This program was written by the Flood Control District and is furnished 

with the Design Manual. This program creates a set of "UI" card records for direct input to HEC-1. 
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SECTION 4: Hydraulic Analysis 
4.1 Methud Description 



Water surface elevations for Jackrabbit Wash, Star Wash, and the unnamed tributary of Jackrabbit 

Wash are computed through the use of the Department of the Army, Corps of Engineers HEC-2 Water 

Surface Profiles computer program as implemented by Dodson and Associates, inc. in their 1989 

version of ProHEC2. Starting elevations were obtained using normal depth. Elevations used are 

referenced to the National Geodetic Vertical Datum of 1929. 

The Jackrabbit Wash model starts with normal depth about 650 feet downstream of the study limit 

so that results at the first section within the detailed study limit (7.842) include the effects of 

backwater. 

The Jackrabbit Wash starting slope of 0.006 ftlft was computed as the average of the channel 

invert slope from river miles 7.71 3 to 7.874 (0.0064 fttft) and from river miles 7.71 3 to 8.062 

(0.0057). 

Natural profile models for Star Wash and the unnamed tributary of Jackrabbit Wash start with 

nonnal depth at a section in Jackrabbit Wash downstream of the confluence so that results at the 

first section within the study stream include backwater effects. 

The mouth of Star Wash is within the starting reach for Jackrabbit Wash. The starting slope was 

therefore selected as 0.006 ftlft as described above. The Star Wash profile run begins downstream 

of the confluence at Jackrabbit Wash Section 7.874. Flood peaks of Star and Jackrabbit Washes do 

not coincide, therefore, the beginning peak discharge in the HEC-2 model is the Star Wash peak. 

Regulatory flood profiles plotted in the report have been adjusted to reflect backwater from the 

100-year flood peak on Jackrabbit Wash. 

The mouth of the unnamed tributary of Jackrabbit Wash is at Jackrabbit Wash river mile 10.39. 

Channel invert elevations at Jackrabbit Wash Sections 10.095 and 10.271 were used to compute a 

starting slope for Section 10.271 which begins the model. 



SECTION 4: Hydraulic Analysis 
4.2 Par-er Estimation 



Mnnnings "n" values 

m On December 6, 1990, engineers from Burgess & Niple, Inc. and the Flood Control District of 

Maricopa County made a reconnaissance field trip to select Manning's "n" values for use in the 

backwater modeling of Jackrabbit Wash from the CAP Canal to Vulture Mine Road; an unnamed tributary 

of Jackrabbit Wash from its mouth at Jackrabbit Wash River Mile 10.39 to Vulture Mine Road and Star 

Wish from its mouth at Jackrabbit Wash River Mile 7.97 to the first powerline crossing about 2.1 

miles upstream. Manning's "n" values were selected based on visual observations for the channel and 

overbanks using, as a guide, the preliminary draft (7-3-90.2) of "Manning's Roughness Coefficients 

for Stream Channels and Floodplains in Maricopa County, Arizona", USGS. 

The following photos illustrate selected Manning's "nn values 

In general, channel bottoms are relatively clear of vegetation and were assigned coefficients of 

0.03 to 0.035. Channel banks and bars are more heavily vegetated, with coefficients near 0.05 for 

the immediate side slopes and 0.035 to 0.04 in the overbank areas. 

Roughness coefficients have been assigned to subelements of individual cross-sections based upon 

the field reconnaissance and comparison with aerial photographs. Roughness coefficients are 

included in the HEC-2 computer model by use of NH cards. 

ExpansionlContraction Ckef ficients 

The changes in stream cross sections are relatively small, with no significant obstructions or 

structures. Coefficients for expansion and contraction losses have therefore been selected as 0.3 

and 0.1, respectively. 
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.. Photo No. 1 (9007-2) 

Looking downstream from 
Vulture Mine Road, 
Jackrabbit Wash, 
"n" = .030 for channel. 
"n" = -035 for left 
overbank and 
"nu = .040 for right 
overbank. 

l* . ' - I I Photo No. 2 (9007-5) 

: 1 Looking: downstream at 
left overbank of Jackrabbit 
Wash. 
llnll = .040 

Photo No. 3 (9007-6) 
Rh4 15.8 
Looking downstream, 
Jackrabbit Wash. 
"n" = .030 for channel. 
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Photo No. 4 (9007-8) 
RM 14.8 
Looking downstream, 
Jackrabbit Wash. 
"nu = -030 for charmel. 

Jackrabbit Wash. 
"n" = -035 

3 Photo NO. 6 (9007-10) 
RM 14.8 
Looking downstream at 

I right o%rbank of 
I Jackrabbit Wash. 



I Photo No. 7 (9007-14) 
RM 12.8 
Looking downstream, 
Jackrabbit Wash. 
"nu = .030 for channel. 

I Looking downstream at 
left overbank of Jackrabbit 
Wash. 
"n" = ,035 

Photo No. 9 (9007-16) 
RM 12.8 
Looking downstream at 
right overbank of 
Jackrabbit Wash. 
Ifn" = .035 



I 
Photo No. 1 1 (9007-20) 
RM 10.9 3 Looking downstream at 

i left overbank of Jackrabbit 
I Wash. 

I "n" = .035 

Photo No. 10 (9007-19) 
RM 10.9 
Looking downstream, 
Jackrabbit Wash. 
"nu = 0.30 for channel. 

Photo No. 12 (9007-21) 
RM 10.9 
Looking downstream at 
right overbank of 
Jackrabbit Wash. 

I "n" = .035 



Photo No. 13 (9008-2) 
R M  8.9 
Looking downstream, 
Jackrabbit Wash. 
"n" = .030 for channel. 

Photo No. 14 (9008-3) 
RM 8.9 

. - Looking downstream at 
left overbank of Jackrabbit 
Wash. 
"n" = .035 for channel. 

Photo No. 15 (90084) 
RM 8.9 
Looking downstream at 
right overbank of 
Jackrabbit Wash. 
"n" = .035 



Photo No. 16 (9008-5) 
RM 7.9 
Looking upstream from 
Granite Reef Aqueduct, 

Photo No. 17 (9008-15) 
RM 2.1 
Looking upstream, Star 
Wash. 
"nu = .035 for channel. 

Jackrabbit wash. 
"n" = .035 for channel. 

Photo No. 18 (9008-13) 
RM 2.1 
Looking downstream, Star 
Wash. 
"n" = .035 for channel. 
"n" = .040 for left and 
right overbanks. 
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Photo No. 19 (9008-9) 
RM 1.0 
Looking downstream, Star 
Wash. 
"nu = .035 for channel. 

Photo No. 20 (9008-10) 
RM 1.0 
Looking downstream at 
left overbank of Star 
Wash. 
"n" = -04.0 

Photo NO. 21 (9008-1 1) 
RM 1.0 
Looking downstream at 

fi $:hierbankof tfnv = Star 



5 Photo No. 22 (9009-10) 
RM 6.4 
Looking downstream, 
Unnamed Wash. 
"n" = .030 for channel. 

Photo No. 23 (9009- 1 1) 
RM 6.4 
Looking downstream at 
left overbank of Unnamed 
Wash. 
"nu = .035 

Photo No. 24 (9009-12) 
RM 6.4 
Looking downstream at 
right overbank of 
Unnamed Wash. 
"n" = -035 



Photo No. 25 (9009-9) 
RM 5.4 
Looking downstream, 
Unnamed Wash. 
"n" = .030 for channel. 

Photo No. 26 (9009-5) 
RM 3.7 
Looking downstream, 
Unnamed Wash. 
"n" = .030 for channel. 

Photo No. 27 (9009-6) 
RM 3.7 
Looking downstream at 
left overbank of Unnamed 
Wash. 
"n" = .035 



Photo No. 28 (9009-7) 
, \.,n - Looking downstream at 

right overbank of 
Unnamed Wash. 
"n" = .035 

. Photo No. 29 (9009-3). 
RM 3.0 
Looking downstream at 

i left overbank of U~ZiIned 

Photo No. 30 (9008-25) 
RM 2.0 
Looking upstream, 
Unnamed Wash. of 

I "n" = .030 for channel. 
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Photo No. 3 1 (9008-23) 
RM 2.0 
Looking downstream, 
Unnamed Wash. 
"n" = .030 for channel. 

i Photo No. 32 (9008-24) 

Looking downstream at 
I left ov&bank of Unnamed 

Photo No. 33 (9008-21) 
RM 1.0 
Looking downstream at 
left overbank of Unnamed 
Wash. 
"n" = .035 

eA 
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Photo No. 34 (9008-22) 
Rh4 1.0 
Looking downstream at 
right overbank of 

I unnamed wash. 

1 Photo No. 35 (9008-18) 
Rh4 0.5 
Looking downstream, 
Unnamed Wash. 
"n" = .035 

Photo No. 36 (9008-16) 
RM 0.1 
Looking downstream, 
Unnamed Wash. 
"n" = .030 
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SECTION 4: Hydraulic Analysis 
4.3 Cross Section Description 



Following completion of reproducible topographic mapping, stream thalwegs were sketched on work 

prints. Cross section locations spaced at about 1,000 feet were selected. Criteria for selection 

@ included: 

* Represent the local stream reach 

* Orient perpendicular to the predicted 100-year floodplain 

* Avoid inclusion of non-effective areas such as tributary washes 

* Include the entire predicted 100-year floodplain 

* Check the accuracy of topographic mapping and digitized cross sections at the five 

locations surveyed in the field. 

At confluences and other areas where it was anticipated that flow may not be fully two 

dimensional, "broken back" cross sections where selected to reflect the predicted flow pattern. 

Cross section labeling represents each section's distance upstream of the mouth, measured in 

miles along the thalweg. USGS 7-112 minute topographic mapping was used to measure the Jackrabbit 

Wash thalweg distance from the mouth at the Hassayampa River to the centerline of the CAP Canal. 

The basis of river mile stationing is river mile 7.842 where the Jackrabbit Wash thalweg crosses 

the CAP Canal centerline. 

Digitized cross sections at the locations selected as described above were provided by Aerial 

Mapping Co., Inc. Sections were processed by Burgess & Niple to develop section plots at lW=10'V 

and lW=200'H scales. For each cross section, station 10,000 represents the intersection with the 

thahweg as delineated by Burgess & Niple on the topographic mapping. 

Cross section plots were reviewed in conjunction with aerial photographs and topographic mapping 

to determine if the sections were representative of the reach. Adjustments were made to remove 

non-effective areas, bank stations were selected, and Manning's "n" values were assigned. 

Predicted overbank flow lines were sketched on the work maps, and flow lengths were scaled along 

these lines and the thalweg. 



Results of the initial HEC-2 run were reviewed to determine if sections were representative of 

the reach. Further adjustments were made to remove non-effective flow areas. 

Following are copies of work prints of crass sections showing bank stations, ground adjustments, 

and Manning's "n" values. 
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SECTION 4: Hydraulic Analysis 
4.5 Special Pmblems/Solutions 



Problem Na 1 

Cross section 7.874 was obtained by both field and aerial methods to aid in quality control. 

The location of this section was not sufficiently representative to be included in the hydraulic 

model for Jackrabbit Wash and was therefore deleted. It is, however, used to provide initial 

backwater for Star Wash. 

Problem Na 2 

At Sections 15.507, 15.715, and 15.923, flow splits around an island between the narrow, deeper 

channel and the wide, shallow, left overbank. HEC-2 results were reviewed to determine if flow 

distribution at each section was appropriate. 

Once flow divides around the island, it does not recombine until after it has passed the island. 

Discharges conveyed on the left and right sides of the island should therefore be equal at each 

section. The distribution was initially found to be: 

Section Left 

Potential solutions to this classic flow distribution problem include: 

* Manually develop rating curves at each section for both channels and compute separate 

profiles. Base conditions are that elevations upstream and downstream of the island are 

equal in both channels. 

* Adjust the cross section geometry to yield the same flow distribution, within reasonable 

tolerance, at each section. Based on results at Sections 15.715 and 15.923, it is known 

that the channel will carry between 36-43 percent of the flow for the natural profile. 



Adjustment of the channel geometry at Section 15.507 to yield a comparable distribution 

would produce an accurate elevation for the left channel and a conservative elevation for 

the right channel. 

The selected solution was to adjust the channel geometry at Section 15.507 by raising the invert 

to allow computation of a floodway for the reach. Tolerance in the distribution of flow is now 5 

percent. 



SECTION 4: Hydraulic Analysis 
4.6 F'kdway Modeling 



Following completion of natural 100-year profile models for Jackrabbit Wash, Star Wash, and the 

unnamed tributary of Jackrabbit Wash, floodway models were developed. 

The floodway model for Jackrabbit Wash was begun at Section 7.713 about 650 feet downstream of 

the study limit. The run was started with a 1.0 foot surcharge at Section 7.713, with the computer 

generating a floodway using Method 6 (equal conveyance loss, target compared to energy grade). The 

initial computed floodway was plotted on work maps and reviewed. Adjustments were made and 

encroachment stations set by Method 1 based on the following criteria. 

* Encroachment at Section 7.713 set equal to the computer generated value 

* No encroachment at Section 7.842 (CAP Canal) 

* Top widths to be more uniform 

* Achieve goal of 1.0 foot surcharge with no point exceeding 1.0 foot 

* Avoid excessive velocities 

* Encroach only left overbank areas at Sections 15.507, 15.715, and 15.923 (Island) 
, 

The floodway models for Star Wash and the unnamed tributary of Jackrabbit Wash were developed 

subsequent to the Jackrabbit Wash floodway model. The models were begun upstream of the confluence 

(Section 0.321 for Star Wash and Section 0.060 for the unnamed tributary) with starting elevations 

obtained from the natural profile models. Per FEMA guidelines, backwater from Jackrabbit Wash was 

not considered because flood peaks do not coincide. The floodway was initially computed using 

Method 6 and a 1.0 foot initial surcharge. Criteria to develop final encroachments by Method 1 

were: 

* Encroachments at Section 0.321 (Star Wash) and Section 0.060 (unnamed tributary) set equal 

to the computer generated value 

* Top widths to be more uniform 
* Achieve goal of 1.0 foot surcharge with no point exceeding 1.0 foot 

* Avoid excessive velocities 



SECTION 4: Hydraulic Analysis 
4.7 Final Resuh 

Color Code 

Jackrabbit Wash White 

Star Wash Natural Profile Yellow 

Star Wash Floodway White 

Unnamed Tributary Natural Profile Yellow 

Unnamed Tributary Floodway White 
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T H I S  RUN EXECUTED 2 / 1 4 / 9 1  14 :55 :  8 
* ~ * * f * t t * ~ t * * * * * ~ t * f * * ~ * X * t * * * t * * * ~ t * * * I ~ * t t * ~ * * * *  

H t l 2  RELEALE BATED 5 t P  8 8  UPDATED SEPT 198Y 

1. 
ERROR CORK - 01,32,C? 
M O D I F I C A r l U N  - 

* ~ l * * X t ~ * f * ~ * * * ~ t * X I * * ~ I * t * ~ ~ t * * t * * ~ * I * * t * * * * ~ * ~ * *  

T l  FLOOD CONThCL D I S T R I C T  OF IIf lRICOPR COUNTY - CONTRRCT FCD 9 0 - 0 5  

f" 
T?  J d C h K A t B I T  kdSH FLOOUPLHIN OELINERTION STUDY BY EURGESS 6 N I P L E  
T .3 I R C L R H L b I T  d P S P  1 0 0  YEHR J MISCHLER - ( 6 0 2 )  2 4 4 - 3 1 0 0  

f:, J I  i C H E l K  l?!g NINO I D I R  STRT METRIC HUINS il USEL FQ 

i. 0 . 0 0 6  1 j 5 8 . 0 2  
f' -3 

J i  ht1KuF P i  i f iFJ5 XSECU XSECH FN RLLDC I B U  CHNIM ITRHCE 

5ECTIGN 7 . , ' i ?  I S  6 8 1  FEET DOUNSTREAI OF THE CRP CRNRL, T H I S  FLOODPLRIN 

:, . DELINEMRTIOh STUDY BEGINS RT THE UPSTRERM FRCE OF THE SAP CRNAL. THE 
PURPOSE OF T H I S  SECTION I S  TO PROVIDE I N I T I R L  EflCKUATER U I T H  RN 
ELEVATION CURPUTED BY SLOPE-RREH METHOD. THE THRLiEG SLOPE FROR 7 , 7 1 . 3  TO 

t - 7 ,874  I 5  D . O C 5 ; ,  THE THRLWEG SLOPE FROM 1,713 TO 8 . 0 6 2  I S  0 . 0 0 5 7 ,  THE 
STARTING SL3PE r R S  SET HT 0 , 0 0 6  FEET/FOOT. 

C'* THE FLOODURY YRS ORIGINHLLY COMPUTED USING METHOD 6 ,  RESULTS UERE 
REVIEJED GND ADJUSTMENTS WERE MhDE TO YIELD RERSONGBLE FLCODURY 
ECUNDRRIES UHICH MEET THE 1 . 0  FOOT SURCHRRGE L I M I T  U H I l E  NO? CRUSINS 

f) EXCESSIVE V E L O C I T I E S ,  THE ORIGINRL METHOD 6 RUN URS BASED Oh' EQUfi! 
CONVEYRr{CE I N  ECTH OVERBHNIS, 

,.. 
t..? Nll  CARDS RRE 9SZD TliROUGHDUT THIS  MODEL FOR VHNNINGS n UHLUES DUE TO 

THE ERRICE3 NRTCRE OF THE CHANNEL, MHNNINGS n UflLUES YERE SELECTED I N  
THL F I E L D  PSI!YG, RS R GUIDE, THE f R E L I f l l N f i R Y  DRRFT ( 7 - 3 - 9 0 . 2 )  OF 

c3 VMRNNlNLS PGUGdNESS COEFFICIENTS FOR STRERM CHRNEELS RND FLOODPLRINS I N  
MBRICOft l  C!!!AiS, RRIZONfl ', U,S. GEOLOGICHL SURYEY, MRtiNINGS n VRLUES 
WERE D1STR:BOTED HCROSS I N D I V I D U H L  CROSS SECTIONS EY COYPRRISIN U I T H  

<; 1 : 19000 Ri3IJL FHOTCGRRPHS USED FOR MRPPING, 

CROSS S E C T l 3 N  LRBELS INDICRTE RIVER MILES RBOVE THE MOLITH, 

il i S  COHF'!:IED DOU!<STREHM OF THE CONFLUENCE MITH STRR MASH 



: E i T I U d  7 , 6 4 2  I S  RT CENTERLINE OF CH? CHNHL, 

c.3 

3 fECTION 8 , 2 7 9  I S  THE F IRST SECTION bFSTRERfl OF STRR WRSH, . IS COMPUTED JUST UPSTkEBfl OF THE CLNFLUENCE UITH STRR UflSH 







SECTIOh 1 0 , 6 4 4  I S  THE F IRST SECTION UPSTRERM OF THE UNNRIED TRIBUTRRY 
kEST F O R K  " OF JRCKRA&EIT URSH, 

; :5 COPiF'LTED 31'ST UPSTRERM OF THE CONFLUENCE ldITH THE UNNRMED 
- - 
. i;;; ;aK'; 9; JkCkRREEIT kfiSH, 
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UNBRIUGiO C R O S S I N G  OF UICKENEURG ROHD. t l C T I O N  1 2 , 5 0 0  IS NEBR THE 

N H 
Ni l  
i T  
X 1 
6 R 
1; i; 

GR 
e P 
G R 
6 8 
G R 
6 R 
G K 
G R 



m . b - - u > r . ~  d m  
a * - - - . -  ,.,-,A 

o O - - a - j - m w m  c a w  
d l ' - . L n L O L n L n - a  

u-, U'. Ln Ln LA-, u7 
- - + - 4 -  

- 5= 

m h m N - k >  - - - - - . - - - - (  0. - 
0 Ln 

- L N m  - - - .  
h m - N m h h  
h h h P I - W S O L n  

W N  
0.0 

m h m m  

Ln US LA-, Ln Ln k-7  - 4 
hhhh  -.-.-....+-+ L n  LA-, Ln LEI 
- 4 - . - A  

- . - - - .  LC, . - .  - - - .  - . * - -  
N m U L h - - r N  0 O h O L A 7 h h . b O  0 0  

n - I C I - 0 . - ~ m  - - hNhLn 
h l l l O h W . 0  
h W O - W m  0 r O L n . 0 h h h O -  0 0  

w m L A 7 h  

h C h O O O O  O I h h O I h h O O  
w h w h  

4 - 4 4 4 4 
m m m m  

. j N N c - W - a h  d 
N 

m w h - N I C I W - 0 -  O h  m - W h  - 
h - . . - - - - -  ; = & d i d G d  0 m h - - - m  
m o m - - m o k n  h- o m w m h  

- - Q W S O ' * O W h  O 
LI> LO ln Ln L.7 ,A, . - 4  

m h h r - . w h w a a  m a  - - m h h u \  
L1> Ln !.n u- LA-, Ln ,A'-, u- r-4 

- 4 - 4 I - 4 . -  - 4 . -+ -+ - -4  
LnlA-.!i-,- 
4 - - 

c r - n d  - c w w m  ~ x - - m h m b -  - m  ~1-,30-r-.wr-rdtnm - r-. - ~ N . ~ ~ ~ N L ~ L o N  m m 4 r ~ y r - u m m  
0 3  - o m  - - - c o n  - .a - - - - .a - - , x  - - - - - m  m - m  - - - - - - .  - ow, . . a .  - - - 
0 - - 0 s f a ~ ~ \ ~ n m o  u 3 r n . u m b h w d 1 1 h  r - . o m ~ e r - m u - , ~ u ! - r - , - u - a  LC. - = ? ~ ~ - . . - 4 m ~ - m m h -  h o - ; t o m w w w  
-0 m L ' , b b m  -0 O..0mu-,Ln,2\Ln 0-00 h Q w . 0 " a L a ! 2 - ,  h - .-. LA-. u-, k7 4 Ci\W'.L?,u- . -Ln .-. -.. UI LL, 10 I11 1 L,?, L-, Ln Ll'r u\ LC. m ln 4 

m m h h h ~ w w w  0.0 m c o h r - . r .  

4 4 -  - 4 4 4  - 44.-- .44 444-4-- . - - - - .  
LA-, LC* L-, L n  
- 4 - 4  

-4 .a r - .  rg r~ .r. ' ~ 3  rh w d m r-J r.. zt r-J - m N n. .e -> q -1 
I f . . -  

- - . . - m m w m tx r+ -o uo m m 'Q r-. - 8:- 8.u * 
r, ., ,,; . - - . - ,:3 - ,-4 iu rr.. .f 1 . 4  . - . '0 ,.4 - . . - - - - . t i 3  I*.., U . - - 

L i ,  r*',. * # .  ? . f + . • i 1 u ,  3,-J ! . I , ,  8 3 .  a . .  1 r . i . 1  1 . . , 1 1  I 1 , ~ . ( 1 . l 1 1  . + 4.r. . +  r . I,.', 0.  8h 1 %  c ,, a 
r < .  . i.., ..+ r U'. ,- > - "3 LA, , , ., c .  . ,A, ! '-'. I .> . > . r.. a:, \ v ,  ,, 8 ,  4 ,  ,. . I,< . , . . , '  ! . ,  dl 

-4  I, , ,w, I., . . t:.. .-a I.'., 
- I * ,  I . "  ! . .  9 "3 ..n u l , .  0. . -4 I r \  <I, LL, I .  . i l l  r-.. LC, - 4  I*', L,', L.1 LA, LA-. ,I-, W-, L,̂, Ln 

- I , . I . . _ , . . ( -  . . t., a , ,  ..-, .. , t., . .  ... - 4  . .  . .  , . v . . . . . . , . - #  , <  .+ . , ,., ..4 - 4  ...# . , . 4 .-. -4 ..-4 -4 4 4 -4 
. f - .. LA'., 8 a ', , f , -. . - 4  - 4  . I 

1 
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MH 9 
Nti Pi?? 





- - 
Lii I. ,i , 94Yi.  1705.6 9508, 1691 3 9519,  1 0 8 9 , 7  
G H  16:: - 9  9571. 1 6 9 0 , 9  9584, 1691 a 6  9597. 1692.8 
G f i  1 s - i . 4  Y759, 1 6 9 1 , j  9811. 1692.9 9840. l a J i . ?  
6R :c* :  a Y911. 1692. 7956, 1693 , 4  9978, 1 6 9 1 , 8  
GR 1 2 .  ..; I d U j 3 ,  169.3.J 10047, 1 6 9 4 , l  10113, 1693 ,9  
GR i : - - .5  10369, 1697.5 10450. 1696 .4  10507, 1696 ,6  

SECT;JH ll,i:O I S  JUST DUWNSTRERFI DF THE STUDY L I M I T  H i  UllLTURE MINE 
.&GAD [HI 1 7 . 8 0 0 ) ,  

G R 
GI; 
GR 
G R 
G H 
G R 
G R 

-2 G H 
G H  



PRGE 16 

SE;% DEPTH CUSEL CRIUS 
Q QLOB PCH QROB 
TIEE VLOB UCH UR06 
SlJPE XLOBL XLCH XLOBR 

CCHV-  , 330  LEHV= , 0 0 3  
1490 NH I & R D  USED 
*SELNO ;, r l 3  

7 6 , 5 2  1?58 ,02  , 00 
3 3 i d ;  23285. 9915,  0 .  

* u' 7 . 2 j  i s ? ?  , O O  
,1)b5Y.-t 0 ,  0 .  0 .  

YSELK 
RLOE 
XNL 
I T R I R L  

1?58 ,02  
3219, 

, 0 4 0  
0 

E C 
RCH 
XNCH 
IDC 

1?58 ,84  
1342,  

,036  
0 

HU 
RROE 
XNR 
ICONT 

- 8 2  
0 .  

,000 
0 

HL 
UOL 
UTN 
CORRR 

- 0 0  
0.  

4 000 
. o o  

OLOSS BONK ELEU 
TYtl LEFT/KIGHT 
E L I I N  SSTfl 
TOPYID ENDST 

0 STd= ;524.  9602,  9701. 9829. 9908, 9985. 1009 
PER P =  4 . 6  6 . 2  4 . 1  2 . 5  4 .6  19 .1  

R$Eii= 286 .1  323 .9  2 7 0 . 0  171 .4  281.9 605.9 

a UEL= 6 , 2  6 , 3  4 . 9  4 . 8  5 . 5  1 0 . 5  
DEPTh= 3 , 2  3 , ?  2 , 2  2 , 2  3 .7  5 , 7  

1490 NH LHHD USED ': tsE(hJ :. 842 
7.6a: 6 . 2 5  1362.15 . O O  , 0 0  1 3 6 j . 1 9  1 . 0 4  4 . 3 4  , O O  1359.20 

c-3 3?2C;. . - 13909,  17064. 2226. 1657,  2063. 408.  66.  1 9 ,  1360.90 
. L -  8 . 3 9  8 , 2 7  5 .45  ,035  ,035  ,035  . 0 0 0 1 3 5 5 , 9 0  9139.39 

,007?:1 640.  681.  690.  2 0 0 - 0 0  1 3 i 1 . 0 1  !0450,40 

(7 
F i U k  1:;-RIBUTION FOR SECNO= 7 , 0 4  CISEL= 1362,15 
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S i i N C  D E P T H  C W b k L  C K I U S  WSELK E G  H U H L O L O S S  BRNK E L E U  
;1 QLi lEl  QCH QKOE R L O E  R C H  RKOE UOL T Y R  L E F T / K I G H T  
i i l i E  VLOB UCH UKOt; X N L  XNCH XNR JTN E L N I N  S S T R  
3 .  X L C L i  X L C H  l i D B R  I T R I R L  I D C  I C O N T  CCKRR T U F Y I D  E N D S T  

I-<. 
i -..; 

l ~ l b  DiS;h:8UTION F U R  SECNO= 8 .06  CYSEL. 1369,75 

6 ;  S i d =  1::59. 10324,  10390, 10449. 
PER Q= 1 5 . 9  6 , 3  2 , 4  

RKER= 4 2 2 , 5  3 3 3 , 2  141 .6  

'. G1 D E P T H =  6 . 5  5,O 2 . 4  

1 .  1490 N H  : A I D  USED 

15!0 f lRh?;NGS N C H L U E S  FOR C h H N N E L  C O f l f O S I T E D  

f --  7155 f l I N : K U f l  S Y t C I F I C  ENERGY 
3720  CK::;CflL D E I ' T h  HSSUMEO 

6S27 i  8 , 2 2  1379 ,22  137Ya22 . 0 0  1 3 8 0 . t i  1 3 9  8 . 6 5  . O O  1378.20 
,- -. 1980:. 5537,  14263.  0 .  839.  1378.  0 ,  28!, 87.  1383.70 

i 6.6C 1C,35 . 0 3  ,035  , 0 3 8  ,000  ,000  1371 - 0 0  9228,18 
,010EE4 1640. 1146.  llOC. 4 8 0 . O O  837.47 10065 ,65  

C'; 
F L ~ ~ U  bi;-.~ru , f i i u b I I U K  ' FOR bEZHO= 8 .28  [USE:= 1379.22 



PRGE 18 
C. 

i DEFTh CUSEL CRIYS USELK EG HU HL 01055 B iNK ELEV 
C :<:,a -,.- P ~ 0 3  Q l t i  UROB BLOB RCH RROB UOL TYR LEFT/RIGHT 

U L U ~  UCH UROB XNL XNCH XNH UTN ELMIN S S T A  
. .. L L  - XLUGL X l C H  XLUGR I T H I R L  IDC ICONT CORRR TOPUID ENDST 

1496 hc iHRD U 5 € D  
*sEChu i , 4 d 5  
iSjC flk4INiPiGS N UflLUES FUR CHANNEL COHPOSITED 

. . 32a5 3:.;LIED FLOU 

FLOC 3;5;hiBUTION FOR SECNO= 8 .48  CUSEL= 1388.26 

f", 
S i R =  6816.  9449,  9517. 9542. 9579, 9618. 9633. 9668,  10093. 

F'ii? 6= 4 . 2  4 . 3  4,O 4 - 9  5,O 3 . 0  3 . 5  71 .0  

f 3 ME;= 235 .4  1 4 7 . 3  9 6 . 0  1 2 6 , 4  1 3 1 . 2  6 6 , l  1 0 1 , 8  1733.9 
vEL= 3 . 6  5 . a  8 . 2  7 . 6  7 . 6  9 , l  6 . 8  8 . 1  

OEPi r  = - 4  2 . 2  3 , 8  3 , 4  3 . 4  4 . 4  2 , 9  4 , 2  

c> 
1996 lii CARD USE0 
*5EinG 5 . 6 8 0  
, -.. . 

6F-.-, :!I: ;  z r % I N G S  N VULUES FUR CHHNNEL CONPOSITEJ 

r a 

F i O k  6:zTRIBUTION FOR S E C N b  8.68 CWSEL: 1394 .20  
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- - *  
;t, ', W T H  I U S E L  I R I U S  USELK EC H V H L OLOSS BRhK ELEU 
4 JLOE PLH gRUB ALOE RCH (1ROB UOL TUA LEFT/RIGHT 

'' T l i r  VLU8 UCH VHOB XNL XNCii XNR U i N  E L R I N  SSTR 
3,8! t XLUEL XLZH 8L0EK I T R I R L  I D C  ICONT COKRR T O i U I D  EriDST 

i>:$ Mr\:r:HGS Ei N L U E S  FOR CHRNNEL COHPOSITED 
." 

5,s., IA<ISED FLOU 

'I F l O C  G I S T 2 I G U T I O N  FOR SECKO= 8 . 8 7  CJSEL. 1400 ,59  

SiG= 2082,  10379,  
PER $= 100,C 

L t  AREL= 2436 ,4  
JEL-  8 a 1 

T3 JEF';/+ 3 - 5  
i 

1470 t ~ h  USED 

3 aSi:hZ ? ,  JbU 
s 

1333 I~;~:!'Y-NGS N v H L i l t S  FLlK ChiiNNEL CUMPOSITED 
Y I Y - -  7,ul+ 14Ui,44 , 00 , O ( i  140S.31 - 8 7  6 . 6 5  , 0 5  1419.20 

3 i 7 3 " .  0 ,  12370, i 4 1 0 .  0 ,  1471,  1346, 516,  164,  1405,50 ./' 
t L. 

- 
, 0 0  8 , 4 ~  5.51 ,000  ,036 ,035 , 0 0 0 1 4 0 0 , 4 0 9 9 2 8 , l O  

, k.3sL: 945. 1003. ~ a o .  4 o o . o o  1 1 1 5 ~ 5 3  1 1 0 4 3 ~ 6 3  

FLJY L iz - , IBUTICr i  FOR $ECHO= 9 , 0 6  CWSEL= 1407.44 

' 3  4 1496 Nri CARD USED 
*SECND F.310 

h 

3 
1530 fl$r-~;hGS N VALUES FOR CHRNNEL COMPOSITED 

9 9 . 1 5  1414 ,68  a 00 , O O  i415 .49  , 8 1  7.16 -02  1425,80 
19YO; 0 .  14205,  5595. 0 ,  1802,  1094, 596,  191 ,  1413 ,20  

> , ,  e .00 7 . 8 8  5 . 1 1  ,000  ,036  ,035 ,000 1405 ,50  9F70 ,b l  
. 0 0 5 i j :  1310 ,  1320. 1070. 4 0 0 , 0 0  941.30 10911,91 
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SECh; DEPTH CUSEL CRIUS USELK EG HU HL OLOSS EANK ELEU 
4 ULDB QCH QROB A L O ~  R C H  OR08 UOL TUA LEF:/JIGHT 
ii:t VLOB UCH UROB XNL XNCH XNR Y TN ELMIN SSTR 
~ L C : :  X L O ~ L  XLCH XLOBR ITRIAL IDC ICONT CORRR TOPUID ENDST 

r ': ,3 

FLOJ G;i-;;IBUTION FOR SECNO= 9 , 3 1  CUSEL= 1414.68 

c> 1530 Il;ls1\INGS N UALUES FOR CHRNNEL COflPUSITiD 

3301 nu CHANGED MORE ThRN HUINS 

0 
3.502 r n i ? ; f l l :  CONUEYflNCE CHflNGE OUTSIDE OF RCCEPTAELE RANGE, KRflTIO = . 6 9  

CJ 
9 ,4J ;  6 , 4 0  1 4 2 0 , 5 0  . 0 0  .00  1422 ,33  3 6 . 8 4  , 0 0  1426, jO 

l9Si i i  0 ,  19600,  0 ,  0 ,  1825,  0 ,  645,  204,  1424.80 

.*- . 
C,- , STR= $ 7 0 7 .  10099. 

PER P =  100 .0  
AREA= 1824.8 

,I - r . ?  . UEL= 10 .9  
CIEPTH= 4 , 7  

c -: 1490 NH J R D  USED 
nSiCNO i 702 
1530 flflh:~;NGS N VRLUES FOR CHRNNEL COMPOSITED 

{3 
3301 hV LiANCED MORE THAN HUINS 

43 
33u2 i G i z I N 6 :  CDNUEYAriCE CHRNGE OUTSIDE OF RCCEPTRBLE RflNGE, KRRTID = 1 . 9 0  



SilN; D E P r d  CUSEL CRIUS USELK EG Hii H L OLOSS BBNK ELEU 
4 QL06 4Ch QR06 BLOB BCH BRDB UOL T Y I  LEFT/RIGHT 
TiEE ULOB 1CH UROE XNL XNCH XNFl CTN E L Z I N  SSTR 
S i O P i  X L U G i  XLCH XLOBR I T R I B L  I D C  ICONT CORBK TOPYID ENOST 

#R?., 
\- . ..: . .. Sjui t,v L i i i l N G i D  hiit[ THRN t iUINS 

{-:? 
.3j02 C B i i j I N G :  LONJLIHNCE IHANGE OUTSIDE OF RCCEPTRBLE RBNGE, KRATIO = -54 

STB; 9861, 9940, 10000, 10152, 10251, 10289, 10333 10364, 10397, 
.-. PER a =  9,l 41.7 27,4 4.4 j , 5  8.0 4.5 1,3 
A RREI-  264.3 433.1 663.5 185,O 111,2 142.0 87.6 56-8 

I E L =  6.8 19.1 8.2 4.8 6,3 11.1 10.2 4.7 

'_ 
DEPTH= 3 - 4  7 - 2  4.4 1.9 2,9 3,2 2.8 1,7 

1490 NH LRi iD USE5 
f-.: 
t-.. 

*SECNO 10.395 
1530 flR&YI&S N UBLUES FOR CHANNEL CONPOSITED 

c; 339; dC l-IRNGED R O H i  THHN HVINS 

CJ 31ul wJG::ItiG: CLNUEYRNCE CHBNGE OUTSIDE OF RCCEPTRBLE RQNGE, KRRTIO = 1,63 



SEChO DEPTH CUSEL CRIWS USELK EG HU HL OLOSS ERHK ELEU 
Q QLOB QCH QROB ALOB ACH AROB VOL TUA LEFT/RIGHT 
TIME V L O ~  V C H  VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPt  XLJGL XLCH XLOBR I T R I A L  I D C  ICONT CORBR TOPUID ENDST 

- ~. 
r i 

FLU4 D ; j r & I G U I I O N  FOR S E C N b  1 0 , l O  CUSEL= 1439,56 
'3 
;, A ? 8 5 ? ,  9919,  9960, 10233,  10267, 10308, 10397, 10450,  10514. 10552, 10578, 10631,  

FEI; uz j ,  7 1 . 2  6 3 . 2  4 . 7  3 ,  9 4 .2  3 , 8  3 , Z  4 . 0  4 , 4  3 . 7  
, a AREH= 1 4 j . 7  7 0 . 2  1676,O 134.6 1 3 1 . 5  1 8 6 , 5  1 4 1 , l  1 j 7 , 5  : ?? .5  1 1 6 , 6  135 .8  

U E L =  5 , l  3 , 4  7 , s  6 , 8  5 . 9  4 . 5  5 2 3  4 , 6  6 , 2  7 , 4  5 . 4  
bEPTr.= 2 . 4  1 . 7  6 . 1  4 , O  3 % 2  2 .1  2 , 7  2 . 1  3 . 4  4 . 5  2 , 5  

4 - 
I: 1491 h d  i A R G  USED 

rSEChO :3 ,271 

33Oi H! iHBN6ED r l O R i  THAN HVINS 

e :: 3685 id i R l R L S  RTTEUPTEO USEL,CUSEL 
3693 P R d B l B L E  U I N I f l U M  S P E C I F I C  ENERGY 
l 7 2 0  CH;TICRL DEPTH ASSUMED 

1 0 2 ;  8 , 8 5  1446.55 1446 ,55  , O O  1448.59 2 , 0 3  4 , 5 3  . O O  :442.90 
19803.  2849. 16951. 0 .  504 ,  1396 ,  0 ,  8 8 0 ,  260,  1450.90 

- 4 6  5 , 6 6  l 2 , 1 5  ,00  ,035  ,032  ,000 ,000 1437 ,70  $578-73  

0 , 005813  930 ,  929. 930 ,  2 0 8 0 , O O  4 8 1 , 8 1  lC360,54 

,-', 
L- ,* 

FLOU D I i T R I E U T I O H  FOR SECNO= 10 .27  CJSEL= 1446.55 

STA= 9579,  9726, 9818,  9843, 9877, 10025, 10075, 
t-: PER P= 3 - 1  7 , 8  3 - 5  6 , 4  74 .5  4 .7  
'< ,' 

A H L =  1 6 9 . 4  244,O 9 0 . 1  1 8 2 , 7  1 0 5 5 , 2  157.6 
VEL- 3 . 6  6 . 3  7 . 6  6 . 9  14 ,O 5 , 9  

C-. DEPTr;= 1 . 2  2 , 7  3 , 6  5 , 4  7 . 1  4 , 4  
t .  3 

i490 hn CARD USED 

[fi *SECNO ; J .  454 

3301 HG iHHNGED MORE THAN HUINS 



5 i : h ~  IEF'TH i J S E L  CRiY5 YSELK E L  HV H L OLOSS BRNK ELEU 
d WLlia QiH URUG RLOE ACH RROB VOL TYA LEFT/fiIGHT 

' 1 VLOE. UCH URO8 XNL XKCH XNR UTN ELNIN SSTR 
h i u t  - i ( i 3 r ; ~  XLL/I XLJtt ,  I T R I R L  IDC ICONT CORHfi TOPUID E#DST 

FLJW u ; s - i i b d i i d h  OR b E ~ h 3 =  11.45  [USEL= 1 4 5 2 , 4 5  

S l A =  6 9 8 1 1 ,  917Y. YZOs, 9Y86, 13008.  10113.  10151,  1 0 2 3 0 ,  
F'tii .= isti 3 . 9  1 3 . 6  2 0 , O  1 3 9  2 0 . 6  2 1 , 6  4 , 6  

t i  105',0 1311.0 1 1 3 . 4  5 6 5 . 1  1 9 9 , 5  6 4 1 . 5  322.9 2 0 2 , 6  
vii= 3 ,  L 4 1 2 . 0  7 , 0  1 3 . 8  6 . 4  13 ,Z  4 , 5  

DL?;:= 1 , 1  j a 5  7 . 9  7 . 1  9 , i  6 . 1  8 a 5 3 , 7  

1 4 ~ 0  Nh :diD USED 
3 S i l N C  . , , 6 4 4  

i 133U flfih:k,NGS N UHLUES [OR CHRNNEL CDMPUSITED 

3 3 0 1  HL CririNGED MOHE THRN HUINS 

{. : 
7185 flih,MUI SPECIr I C  ENERGY 
j 7 2 0  CK;;ICHL DEPTH RSSUHED 

.-. 1 8 . 3 7  1 4 5 8 . 3 7  1 4 5 8 . 3 7  ,OO 1 4 6 0 , 5 3  2 , 1 6  6 , 3 5  , O O  1466,OO 
1 9 7 0 ~ .  0.  17835.  1 6 6 5 .  0 ,  1 4 6 7 ,  250,  975,  2 8 0 ,  1 4 5 7 , 4 0  

, -  L , 0 0  12 .16  7 . 4 7  , 0 0 0  , 0 3 8  ,035 ,000 1 4 5 0 . 0 0  9 9 3 2 , 2 4  

(3 .0106;9 8 5 0 ,  1003.  1170,  3 1 5  0 ,OO 4 0 3 , 9 9  i O j 3 6 . 2 3  

, - FLbW 01: ;hIBLTIUN FOR SECNO- 1 0 , 6 4  CUSEi= 1 4 5 8 , 3 7  

1 4 9 0  Nh ;ddD UJEO 

c: wSECN0 :2.835 
1 5 5 0  flA:tN;NGS M VALUES iOR CHANNEL C J Y P X I T E D  

6- : 
,:.,.>- 

3 3 0 1  H2 LilRNGED NORt THRN HVINS 

f"" 
i 

j j 0 1  YAi:\;NG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTflELE RRNGE, KRRTID = 1 , 5 8  



PRGE 

5 DiPTH CUSEL CRIkS USELK EG HU H L OLOSS BANK ELEU 

1: P BLOB QCH PRO0 8108 RCH RROR UOL TUB LEFT/HIGHT 
T i  ULOB UCH UROB XNL XNCH XNR WTN E L I I N  SSTR 
5 ~ C r i  XLUBL XLCH XLOBK I T R I O L  IDC ICONT CORBH TOPUID ENDST 

.; . . 
F L U  ;;S-iIBUTION FOR SECNO= 10 .84  CYSEL= 1466.46 

P i i t  4: i l l . 0  
-' 1 A h i k =  2504.5 . .' \LL= 7 . 9  

iEP:h= 5 . 7  
7) 
I J 1490 hh CnRD USED 

*5EChS 1. 028 
1 5 h  I~~;~:L;,IGS Ii VALUES FOR CHdNNEL COIPUSITED 

L *  

3301 nv ~ ~ I ~ N G E D  MORE TbRN HUINS 
(C?q - > 

j302 r t iSPIHG: CONJEYANCE CHHNGE OUTSIDE OF BCCEPTBCLE KHNGE, KRATIO = . 63  

>,A* 

a . C l j d i ;  1 J 5 0 .  1019 ,  945. 2 0 0 .00  436 ,64  10370.00 

n= .I 
FLSU 3 I S X I B U T I O N  FOR SECNO. 1 1 , 0 3  CUSEL= 1472 ,23  

:3 1450 hti CAkD USED 
*SEiN: 1: ,235  

3 3301 Hb ;-ANGED ROaE THHN HUINS 

3 3302 CAZ?;bG: CONUEYHNCE CHiNGE OUTSIDE OF RCCEPTRBLE RRNGE, KRflTIO = 1 , 4 9  



siCh4 UEPTli LUSEL CRIUS YSELK EG H U H L ULOSS BRhK ELEU 
Q ULUE U C H  QROB RLDB HCH HRilB UOL TUH LEFT/RIGHT - - k I ULUE U L H  . -.- UR06 XNL XNCH XNR UTN E L f l I N  SSTR 
1 -  XLUhL hLCH XL06R I T R I A L  IDC ICCHT CURRR TDPUID ENDST 

.3?0 tin IHRD USED 
4 E i h 5  :; ,425 
1533 RG>.'iiNGS M URLUtS kOR CHHNNEL COMPOSITED 

i i - - :  7,ll 148&,51 .OO ,OO 1487,59 1,08 5-74 -03 1491,OO 
1>7$:,  0 .  1Y7U0, 0. 0. 2360. 0. 1180.  324, lt90,70 

. : : I  ,U0 8.35 ,00 ,000 ,040 ,000 ,000 1479.40 9613.04 
. 3Ub: - ;  990, 1003. 990. 2 0 0 -00 533,94 10196-98 

S;H= 5663, 10217, 
PER L= 100,O 

ARES= 2360.0 
VE,= 8 ,  j 

DEFYk= 4,4 

1490 N: ~ H R U  USED 
rSECh2 ;: ,608 

3265 D I q I J E D  FLOW 

F , d  z;f:2I6Ci!UN F O R  SECNO= 11.61 CUSEL= 1493, 07 



SECNL DEPTH CWSEL CRIUS USELK EG HU H L DLOSS BRNK ELEU 
U ULOB QCH QHOB RLOE RCH llROB UOL TUR LEFT/RICHT 
T i M i  U L 0 6  UCH UROB XNL XNCH XNR UTN ELMIN SSTA 
S L C i l  XL06L  KLCH XiOBR I T R I f l L  IDC ICONT CORAL TOPYIO ENDST 

149G h: C C R 3  USED 
RSEI~I; ;. $15 
1 5 j c  5 k k a b ; H l ; S  rJ VALUES FOR CHAtiNEL COMYDSITEi, 

1 1  8 . 6 8  1505.78 . 00 . 0 0  1501.87 1 , 0 9  7 . 3 4  .08  1497.50 
1770, 8728.  10772.  0 ,  1273,  1149,  0 .  1287. 352.  i 5 0 5 , 9 0  

, .  7 < 0 1  9 , 3 8  . O O  , 040  .039 , 0 0 0  ,000  1492.10 9469 ,71  
,06624 1070. 1093 ,  1070,  2  0  0  . G O  572.79 10042.50 

FLOU C i i - i i d t l T I U N  FOR SECNO= 11 .81  CISEL= 1500.78 

1490 tin LiifiU USED 
*SECNU 1;. 032 
7185 Min;MUfl S P E C I F I C  ENERGY 
3720 CRI:ICfiL OEPTH RSSUMEO 

1 2 . 0 5 1  8 , 5 0  1407.90 1507 ,90  , O U  1509 ,26  1 3  6 , 0 7  , O O  1511 ,20  
19iCC - - 0 ,  16033. 3667. 0 ,  1578,  825,  1349,  369,  1504,30 

, I :  . 00  10.16 4 . 4 4  ,000 ,030  ,038  ,000  1499.40 9770,12 
,0047i-  1005.  1146,  1160. 2 6 0 , O O  765.59 1 0 5 3 5 , i l  

FLOY D I s b G I B U T I U N  FOR SECNO= 12 .03  CUSEL= 1507.90 

?a 
1495 NH LURD USED 
*SECNi 1;. 220 
7165 flI8;lJM S f E C l F I C  ENERGY 

@ 3720 iR; - ICRL DEPTH ASSUf l tD 
1 2  6 , 3 7  1513 ,27  1513.17 , O O  1514.68 1 , 4 1  !iL06 .00 1511.40 

fJ 19iQO 1073,  15308,  3 3  214.  1462,  672,  1399,  385,  1512.10 
7 5 , 0 2  10 .47  4 .94  ,035  ,030  ,036  , 0 0 0  1 5 0 6 , 9 0 9 7 7 4 , 8 5  

,OuSh! 1040,  993,  760 ,  3  19  0 , 0 0  833 ,21  10608.05 

PRGE 26 



SE-n; DEPlH CbSEL CRIUS WSELK EG H U HL OLOSS BRNK €LEU 
h : @  ...,.. 4 L C l  PCH QRC6 ALOE BCH RROB UOL TkA LEFT/RIGHT 

L VLOt  UCH UFiUB XNL XNCH XNR YTN ELMIN SSTB 
: XLUbL XLLH XLOER ITRIR!  I D C  ICUNT CORdS TOPYID ENCST 

i i i a  .r;-i,,LiiTIUN FOR SECIIO= 12,22 CISEL. 1513,27 
. . 

37;- ( 5  Y b Z i ,  9750, 10143, 10216, 10j44, 10408, 1045;, 10507, 10608, 
t L  * =  5 , 4  4 , j  13,6 4,8 3.1 3 3 3,9 4.4 2,2 

- 214.U 1 1:G5,6 :80,2 172.2 li6,O 118.4 143.5 112.1 
v i ~ =  5,O 4.8 12.2 5,2 jZ5 5.1 6,: 6.1 3,8 

DEr : n =  1.8 I,O 5,7 2.5 1,3 2.0 2.8 2.5 1.1 
.- . I 

i;YO h: .-RD USED 
~SECN, .- !60 

-- , 1530 rnk'.;?iGS N URLUES FUR CHBNNEL LOMYOSITED 
1 .  9,4/ 151i,27 -00 ,00 1518,88 1,61 4,20 '00 1513,OO 
i 2 7 ~ ,  2559. ii141, 0, 514. 1573. 0. 1437. 397. 1524.70 

I 2  5 .  4.Y7 10,76 ,00 .04U 0 3  ,000 ,000 1567.80 9548.42 
,0055;. 740. 739 680, 2 0 0 ,OO 5!9,50 10077,92 

.... . . 
.. i .-. FLUU 2;;-8IEUTICN FOR SECNO= 12,36 C I S E L =  1517,27 

PER i= 7 2 5 87,O 
@ flREP= 346.5 lb7.8 1593.3 

,.-., VEL= 4-1 6.1 l0,8 



PAGE 28 

SEChO DEPTH CWSEL C R I B  YSELK EG 
ii U l O E  QCH PRO6 ALOE ACH 

"' i i h i  ULOB UCH URUE XNL XNCH 
S L u i E  X i O a L  XLCh l ~ O i 3 R  i T R 1 A L  I D C  

1490 NH :-hD USED . . 
L r 

tStCd0 i. 711 
1531 flfi6\\ .NCS N VRiUES FOR CHANNEL CUMi'OjITED 

12.ii. 7,43 1528.63 .GO .OO 1529.80 
1970G. 0 .  19681. 19. O* 2190. 

C 
. 3 5  , C u  8.99 1,76 ,000 ,038 

.OG6io4 1060, 1114. 1170, 3 0 
'? 

FLOU D I i - { I B C T I U N  FOR SEENU= 12.71 CIISEL= 

f. ,: 
STA= '478, 10113, 10137, 

PER P =  99,9 .1 

e) AREA= 2190.0 11.0 
UEL= 9,O 1.8 

DEPTH= 5,O .5 
f. 

1490 Nh CdRD USED 
GECNO 1: .??a 

@ 1530 MRhniNGS N V ~ L d E S  FOR CHANNEL COMPOSITE0 

3101 HU ;,RBGED RORE THRN HUINS 
<=: j 

7165 f11;i;Wl S P i C i F I C  ENERGY 
3i2u CF;-;LRL DEPTH ASSUMED 

f ‘: 1 ,  9.05 1538.?5 1538.Y5 -00 1541 -10 
19706. 1684. 18016. 0. 292, 1477, 

, a .  5.77 12,20 .oo a 040 , O ~ J  
.,- ,5094:: l3i0, 1410, 1350, 3 11 

cj FLOU D I S T s I B U T I U N  FUR SECNO= 12,98 CUSEL= 

STA= 5130. YYZ6, 9950, 10193. 

C# PER Q =  4.9 3.6  91,4 
ARER= 207.0 85.1 1477,O 

UEL= 4.7 a .4  12,2 

0 OEPTii= 1 , l  3.5 6.1 

H U HL OLOSS BkNK ELEU 
AROE UOL TUA LEFI /R IGHT 
XNR WTN E L M I N  SSTA 
ICONT CUhHR TUPYID ENDST 



, - - -  - . DEPTH CU5EL CRIYS WSELK EG HU H L ~3 ' L  0s: BRNK ELEV 
/:.':i?. .:.. :. . 4101; Uli f  UFiOG RLUE ClCH HRUE VOL TYI LEFT/RIGHT 

i : r -  
I L:XL GLOB UCii URUB XNL XNCH XNR UTN E L l l i t i  SSTCl 
S ~ d f f  X L U B i  XLCH XLOER I T R I A L  I D C  ICONT CURClR i J? l ID ENDST 

,L'* 
..... f 

*%,>1 . ? . i 6 3  
.-. 
! > is?; :aY.,%5 N UALUES FOR CHHNNCL CUMPOSITED 

j32;  :,;GNGiD M68i THHN HUINS 
x.... 
b :? 

3302 n i ! . ~ i h G :  CONVEYANCE CHHI'IGE OUTSI[IE OF RCCEI'THBLE RRNGE, KRRTID = 1.73 

c> . * 

8,93 1545,63 .OO .00 i546.55 .92 5,07 .37 1544,lO 
. 155, 7717, 11767, 70, 857, 1770. 1642, 446. 1541.20 

Q , . 
- 2  2,23 9.08 6,65 ,035 ,033 ,033 ,000 15?6,iO 9844-19 

. G S j l :  I 810. 982, 1080, 3 0 0 ,00 662.95 10507,13 

@ 
FLOU S; iTRIBUTION FOR SECNO= 13.16 

, , 
t- i 

14Yb Nc LRRD U b t C  
*SEC,-S ;:, 358 
J685 ;J ;:liH!S HI1 EAF'TEU MSEL,CYSEL 

c> 3673 Pi:5hELE R I N I E U r i  S P E C I F I C  ENERGY 
220 Ck, l ICRL DEPTH HSSUMED 

1j, j is  8.78 1553,ib 155j,28 ,00 1554,68 1,40 3,80 -30 1548.50 

(3 ik7i.. i81Y. 13864, 4017, 290, 1277. 970. 170J, 462, 1549,60 
- 3  6,28 10,85 4,14 ,035 ,033 ,040 ,000 lf42.509802,57 

,0044-7 1009, 1024, 1015, 2 0 6 0 .OO !72.3C 10574,87 

c> 
F L J b  2,;TiIBLITIdN FOK SECNO= 13,36 CISEL= 1553.28 

@ 



SithG DEFTH CUSLL CRIUS USELK E 6  HU fi L OLOSS 8GNK ELEU 
Q QLOB QLtl QROB RLUE ACH AROE BS? TYA LEFT/KIGHT "-'. ri:i u L o a  ULH uRoB x N t  XNCH xNR LTN ELMIN ssTA 
i : - XLOEL XLCH XLOBR I T R I R L  I D C  ICONT C X H R  TOPUID ENDST 

' .. 

STR= 4803, 9904, 9934, 100j1. 10051, 10091. 1 1 3  10217, 10370. 10485, 10547. 10575. 

71 PER ;= 9.2 5.4 53,8 4.8 6,4 4,l 3.5 !. 5 5 a 3 3-4 .6 
H R E a z  289,8 169,9 78?,9 134.5 183,l 149,3 168,l 219.6 248,4 150,5 j4,5 
b i b =  6,3 6.3 1.3 4 7,1 6 a 8 5,4 4.1 3 , Z  4,2 4.5 3.3 

. >> D i P i z =  2.9 5.7 8,l 6,7 4,6 3 , 2 2,l 1.4 2.2 2,4 1 , 2  

1490 h: CHRO USE0 
,'- * 
\ I 

sSECfi6 13.548 

5SOi h+ S~IANGEO MORE THHN HUINS 

3693 ;R,GIBLE M i N I f l U M  S P E C I F I C  ENSRGY 

F 1720 C k i T I C H L  OEPTH RSSUUED 
ljr!*a 6.72 1560.22 1560,22 .OO 1562.12 1.93 5.39 .OO 1557.40 
1 9 7 ~ ~ .  2099, 17418, 184, 369, 1502, 78, 1754. 4i7, 1559.30 

t'-3 . - 3  5,t9 11.64 2.36 ,041 ,031 ,040 ,000 1553 50 9707,82 
,006~56 3 1003, 925, 20 15 0 .OO 570.46 10278,27 

i. ./ 
FLOd J,:;PIBuTIUN FUR SECNO= 13.55 CUSEL= 1560,22 

5TH= 1708. 9793, 9835. 9863. 9892, 10068. 10154. 10278, 

1490 nc I A 2 O  USED 
-i 

*SECNO ;3,740 
i530 MBYNINGS N VALUES FOR CHflNNEL COMPOSITE5 

(1 ; 
3301 HV LHRNGED MORE THAN HVINS 



L, 14, > *  14: ,s: 8 

- 8 

S iLh,  DEPTH iU5iL CRIWS WSELK EG H U H L OLOSS BRNK ELEV :,a PlOB PCH PRO6 ALOE RCH AKOE Uill TJA LEFT/KIGHT 
T ' U  
1 ,  I[ ULOE VL6 U30E XNL XNCH XNH UTN ELMIN SSTR 
S L , : ~  XLOBL XLCH XLOGR I T R I R L  IDC ICONT CORAR TOPUID ENDST 

F L U &  L l S T 3 I S U T I O N  FOR SEENO= 1 3 , 7 4  CWSEL= 1 5 6 7 , 5 5  

.- 7 ,\ - 
t i -  "15j, 1 0 3 t 2 ,  

vi; * =  100 .0  
,. . fist3<= 2 5 8 7 , 4  
. .. . . - 

7 ' - L -  7 .  d 
i;[fia= 4 . 4  

. . . ' 14?3 j" 
. .  . 

i A R D  USED 
*L-L;TJ 1: 4 

f::$ i 5 3 i  .%!3iNGS A V B L Z E S  F C R  CHAYNEL CORFOSITED 

149; ~b ,RHO USED 
1b *SELkO ; 4 ,  i37 

1302 YhiNiNL: CCNEYRNC, CHHNLE OUTSIDE OF ICCEPTRELE RRNGE, KRRTIO = 1 . 5 1  



SECt i "  DEPTtl CYSEL CRIUS WSELK EG HU H L OLOSS Bfit iK ELEU 
Q  LOG QCH PROB OL08 ACH AROB U O L  TYR LEFT/RIGHT 
TIME ULOB UCH URO6 XNL XNCH XNR kTN ELMIN SSTR 
s L U i E  XLui3L XLCH XLOGR I T R I f l L  I D C  ICONT CORRR TOPYID ENDST 

+, 

FLCJ u i s ; i i E b i i O N  FOR SECNO= 14,14 CYSEL= 1582.10 

t L R  & =  i. Y 8,8 10,1 4.7 28.1 19,8 8.9 9.9 6.6 
.( hREii= 105,0 163,9 277.9 96,9 8042 3353 249.5 is7-7 258,l .- . UEL= 5,4 10,b 7.1 9,9 6,9 11.6 7,O 11,6 5,l 

3EPTH= 3-2 5,7 4.8 5,l 4.5 6,4 4.7 6.5 2.9 
A-. . 
I.+ 14Yu NH L i R O  USED 

*SEChO :4.325 
&-' 
! - 

53C1 hJ L:BNGED MORE THRN HUINS 

0 7185 M I h I K U f l  S P E C I F I C  ENERGY 
3720 CR1;iCdL DEPTH RSSUMEO 

4 3  6,77 1587,37 1587,37 .OO 1589.16 1,80 5,76 .OO 1585.40 
g-j 
-2 

197bU. 2084, 17611. 6. 424, 1565. 3. 1966, 530. 1586.40 
1.1; 4.92 11 -25 1.99 ,040 . 034 ,040 ,000 1580.60 9682.86 

,00771: 1050. 982. 920. 3 5 0 -00 558.15 10241.01 
p ,.. 

F~oii D I E i i i B U T I O N  FOR SECNO= 14.32 CWSEL. 1587.37 

€-3 STG= 9683, Y758, 9895, 9927, 9981, 10051, 10112, 10125. 101?C, 10197, 10235, 10241, 
4. 3,7 5.1 1,6 7.8 35,9 13-5 6,O 15.9 3 , ;  6.9 ,O 

r ; ;  
<, 

UREA= 146,O 216.3 6 198.4 462,6 285,2 85,7 3?7,3 43.9 101,9 2,9 
UEL= 5 a 2 4.7 5,O 7,7 15.3 9 13,9 9,6 14,8 8.5 2,O 

DEPTh= 1.9 1.6 1,9 3.7 6,6 4.8 5.7 5.0 6,3 4.3 ,5 
:*% 

i. ? 
1490 Nti LdRD USED 
*SECNO i4,547 

@ 14.541 6,82 1595.02 -00 .OO 1597,30 1,48 8-04 .I0 1593,40 
19703. 7690, 10010, 0, 1203, 898. 0, 2021, 545. 1595.80 
1.14 8,15 11.15 .03 ,034 ,031 ,000 ,000 1589.00 9543.88 

Gj .UOblif 1160. 1183. 1195, 3 0 0 -00 573,27 10117.15 

c.3  FLU^ D i S T R I B d T I O l i  FOR SECNO. 14.55 CUSEL. 1595.82 





i, is. 5 A 14:55: 8 PAGE 34 

S i i h ;  DEPTH CYSEL CRIUS USELK EC HU H L OLOSS BHNK E L E U  
il QLofi UCH dfiOB ALUB RCH IIRCB Ui lL TUA LEFT/KICHT 
T I E L  ULOB UGH UROB % H i  XNCH XNR UTN ELMIN SSTH 
i i i r E  XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORHR TOPYID ENDST 

 FLU^ -I;-Ft;CiJTIDN FUR SECNU= 1 4 , 5 4  CWSEL. 16Ci.10 

P i n  ,= 3 , 5  2 , 9  2 , i  4 , 9  1 2 . 0  0 . 5  1 2 3  1 2 . 3  1 3 . 3  5 . 5  3 , 9  6 . 4  
-* .. .I RF;irc= 1 ~ 5 2 ~ 3  l u i . 5  6 7 , 5  135 .0  1 8 3 . 2  184.7 1 262.4 179 .6  1 1 6 , 6  1 1 6 , 6  189 .0  

bEL= 4 , 2  5 , 4  6 , l  7 . 2  1 2 . 9  d . 5  14 .2  9 . 2  1 4 , 6  9 , 3  6 . 7  6 . 7  
DEP;n= , 7  1 . i  2 , 3  5 . 0  5 . 6  4 .6  6 . 4  5 , 1  6 . 7  5 - 3  j a 2  3 , 2  

PER fi= 3 . 7  5 . 4  3 - 6  , 2  
s"t . > 

AREA= 1 2 7 , 5  1 0 0 , 2  8 1 . 0  1 0 , 6  
UEL= 5 , 7  5 ,  Y 8 - 6  3 - 4  

DEPTn= 2 . 5  . 6  3 - 4  1,O 
r-x 
-9 14YU hti L ~ I R D  USED 

*S€CNB I f  128 

3 1530 MHh2!,rlGS N UHLL~ES FOR CHANNEL CUMPOSITED 
1 5 , i L S  7 . 1 8  1614.18 .00  , O O  1615.15 .97 6 , 5 0  , I 4  1615.10 
211118. 0 .  15061, 6039,  0. 1034.  860, 2190,  596.  1612.00 

,*. 
,.9 

STR= 3 10145. 10173 ,  1020?,  10228, 10249.  10292. 10345. 10374. 10304,  10411,  10440. 10450. 
PER ii= 7 1 , 4  2 . 8  3 .9  1 , 4  2 , 5  5.2 4 . 2  2 . 9  1 , 5  3 . 2  1,O . O  

HREI=  1834,O d3 .5  1 1 2 , 8  4 7 , 2  6 0 , 9  1 4 3 3  1 3 6 . 9  06 .5  3 8 , 8  9 0 . 0  5 1 . 2  . 5  
CLL= 8 , 2  7.1 7 a 3 6 , 3  7 . 5  7.6 6 , 4  7 , l  0 , 4  7 .6  4 . 2  1 , 3  - DEP;c= 4 , 5  3,O j. 1 2 , 5  3 ,  3 3 . 3  2 , 6  3 . 0  3 . 9  3 , 3  1 . 4  , 2  

6 7 3  1490 tii LnFiD LSED 
&< nSECNO 15. 304 

1530 hkh?:rlGS N CALUES FUR CHANNEL COMPOSITED 
3 1 5 . 3 ~  6 . 5 5  1620 ,85  , O O  , O O  1621 ,88  1 .04  6 , 7 3  $ 0 0  1619.30 

2110C. 11190. 9910, 0 .  1557, 1001 ,  0 ,  2247, 614 ,  1623.70 
faii 7 , 1 9  9 .17  . O O  , 035  .040 ,000 ,000 1614,30 9091.51 

@ . 0081 i f  930. 929. 950,  3 0 0 . 0 0  976.58 10068.09 



PAGE 35 

SELbi ULPTH CWStL CKIWS YSELK EG H U H L OLOSS L E ~ K  ELEU 
Q .::. -7.-  

4 1 0 8  UCH QHOB ALOB ACH AROB 1;UL TYA L E f l / R I C H T  
I i11r JLOE V C H  UROB XNL XNCH XNR UTN E L D I N  SSTA 
S i i i :  I,JGL XLCli X i O ! i K  T L  I D C  ICOHT CORRR TOPUID ENDST 

i 

FLOY 3::TPiBJTIUN FOR SECNO= 1 5 ,  j 0  C I S E L =  1620 ,85  

g:;> 
1490 hn ,hi?D USED 
*SECKC :! ,507 

/" ' 
,J .' 

1530 ?irbl'biNI;S N bALUES FUR CHANNEL COIPOSITED 

L.. FLOU D;tTR!BUi ION FOR SECNO: 1 5 , 5 1  ENSEL= 1630 ,51  

c- . STA= iY05, 0957,  9006. 9022, 9043,  9067,  9102,  9148,  9174, 9257, 9357, 9406, 9707, 
FE8 i i=  5 , 5  4 , 2  3.1 7 , 7  5 , 3  5 . 0  5 . 6  5 , 4  4 . 5  5 . 3  5 , 3  3 . 3  

RREh= 1 5 0 6  1 j 5 . 7  72 .2  1 1 6 , 8  1 1 6 , i  1 3 1 , 7  157 .0  156 .6  ;54 ,9  206 ,2  1 5 4 , j  148 .1  

STH= :;07, Y161, 9021, 10072, 
PER ;= 5 - 2  3 , 9  3 0 , i  

AREE= 145 .3  1 3 4 , l  813.6 

& ' UEL= 7 . 4  6 - 1  8 . 0  
DEPTH= 2 . 7  2 . 0  3,4 

<I 1490 hn :ARD USED 
rSECNG :1.7:5 
1530 N$?.$INGS N VALUES FOR CHANNEL COMPOSITED '' 3265 $i.:3I0 FLOU 



SECh; DEPTH CWSEL CHIWS USELK EC H U HL  OLOSS BRNK ELEU 
4 OLOB QCH QROB RLOB ACH AROE VOL TYR LEFT /R IGHT 
T I R E  ULOB VCH VROB XNL XNCH XNR WTN E L I I N  SSTA 
S L C F E  XLO€L XLCH XLOBR I T R I A L  I D C  ICONT CORflR TOPUID  ENDST 

FLOY D I S T R I B U T I O N  FOR SECNO= 15,72 CUSEL= 1637.04 

1490 Nh iAK0 USED 
*5ECN6 15. Y23 
1530 h n h R i N G S  N UIILUES FOR CHHNNEL COMPOSITED 

j265 D i t i i i E D  FLOU 
F. ,+ 

7185 R i ~ i f l U f l  S P E C I F I C  ENERGY 
j720 CR;TICRL DEPTH ASSUMED 

c>-. 13.Yi3 8,67 1644.17 1644.17 -00 1645,53 137 7,07 ,00 1645.10 
2 11993, 9107. 0, 1576, 806, 0. 2452. 681. 1640.50 
1,37 7.61 11.30 .OO ,033 ,036 ,000 ,000 1635.50 8970,32 

f - 3  ,006Sf3 1220, 1098, 1095, 2 10 0 .OO 767,91 10081,57 

" * . . . . FLOW D I S T R I B U T I O N  FOR SECNO= 15 -92 CUSEL= 1644-17 

STB= 6970. 9031, 9175, 9244, 9341. 9377, 9417. 9446, 9476. 9501, 9522. 9541. 9566, 
. . PER U= 3.1 4,6 3,2 4.8 3,6 4.8 3,8 4,l 6,l 6.4 4,1 5.0 

!4KEfi= 126,5 194,7 126.5 17?,4 105,O 130,7 100.6 105,5 114.2 109.6 81.1 101.7 
UEL= 5.1 5.0 5,3 5.6 7,2 7.7 8.1 8.1 11.3 12,3 10.8 10.4 

. .. D E P T k =  2 , 1  1,4 1,8 1,8 2,9 3, 3 3.5 ?,5 4.6 5.2 4 , 3  4.1 

STA= ?566. 9610. 10083. 

c.+': PER C =  3,3 43.2 
RR&= 101.1 805.9 
UE,= 6,Y 11.3 

c+ OEPTi l=  2,3 6,3 

1498 h a  C i R O  USED 

€3 *jECNG ::.I29 

! i b 5  D;.iSED F L L U  

f.3 



PAGE 37 

LECNii DEPTH OWSEL CRIWS WSELK EG HV H L OLOSS ERNK ELEV 

J s . @  Lr 4101; QLH 
UKDt  4 1 0 8  ACH AROE VDL TWA LEFT/PIGH: 

I L I I L  ULOB UCH UROB XNL XNCH XNR WTN E L D I N  SSTR 
~ L U F C  XLOL! ALCH X L U B K  I T R I A L  IDC I C D h i  CDRAR TOFWID ENDST 

:A. 

FLOC J;3;EI£ibTIUN FUR SECNO= 1 6 , 1 3  CWSEL= 1650,46 

c3 
5TR= 4 9517, 9615, 9667. 9700. 9739. 9778,  9837,  9886, 9938. 10042. 10081.  10094. 

PER 2 =  3 , 9  3 , 5  3 , 2  4 . 3  6 .2  7 , 5  5 . 0  8 . 7  9 . 2  4 4 . 1  3 , 9  , 4  

cj 
AtEH- 210 .9  i / 9 , 8  119 .3  110.9 148.6 1 6 6 . 2  208 .5  1Y9,O 211.2 7 1 3 , 5  152 .5  19 .6  

J E L =  4,O 4 . 1  5 , 6  8 , :  8 . 9  9 .5  5 , l  9 , 2  9 , 2  1 3 , l  5 . 4  4 , l  
G,: i n= i . 2  1 . 8  2 . j  3 - 4  3 , 8  4 . 3  3 , 5  4 , 1  4 , 1  6 . 9  3 . 9  1 , 5  

PER Q =  $ 0  

@ 
1490 NH CARD USED 
sSE2NO 16 .315  

C$ 1530 ?hSs:dGS N VflLULS FOR CHGNNEL COl"rF0SITiC 

j265 D!t:2ED FLOU 

3720 CK1;ILHL DEPTd ASSUMED 

c$ 1 6  1 , 4 3  1656.35 i656.Y5 . I 0  1659.2-5 1 , 2 8  5 .72  - 0 3  1659.10 
2 l ldG.  0 ,  10297,  10803,  0 .  928. 1641. 2563.  716. 1653 , lO  

i . ~ i  , O O  1 1 , l O  6 .59  ,000  ,036 .0!8 ,000  164P,50 9?44 ,81  

0 .006?:5 790. 982. 1020,  1 10  0 , O O  914.03 10981.24 

+ L ~ W  Dl- 3IB,TlBN FOR SECNO= 1 6 , 3 2  CWSEL. 1656.95 

~ y f i .  J :~VF 10106,  10158. 10209, 10230, 10255,  10301, 10361,  10389, 10432, 10548,  10777,  10881,  

0 PER Q= 4 8 , 8  7 . 4  7 , 9  3 . 9  3 . 3  3 , 5  6 . 2  4 , 3  4 . 5  4,O 3 . 4  2 , 8  
AREC= 927.5 2 0 3 - 0  2 0 9 , 3  96 .7  93 .9  1 2 4 . 4  !92,0 114 '9  129 ,2  173 .3  206 ,9  ? 7 , 2  

UEL= 1 1 . 1  7 . 7  7 , ?  8 . 5  7 . 4  6 . 0  6 . 8  7 . 9  7 , 4  4 . 8  3 , 5  6 .1  
i j c p i > -  @ L ,!- 5 , 8  3 , 9  4 , 1  4 . 6  3 , 8  2 , 7  3 , 2  4 , 1  3 0 1 . 5  . 9  . 9  



S E i h i  DEPTH CUSEL CRIUS WSELK EL H U HL OLOSS BANK ELEV 

I . , @  ! PtUi ;  Q i H  PROB RLOB ACH AROB UOL TWR lEFT/RIGHT 
IIME ~ L O Z  UCH UHOB XNL XNCH XNR WTN ELMIN S S T A  
b ~ ~ r i  ,%LJC, XLCH XLOER I T K I A L  IDC ICOHT CORdR TOPWID ENOST 

. , 

i i O k  D I S T i I B U T I O N  FOR SECNO. 1 6 . 5 1  CISEL= 1663 -47  

A - S i A =  1 0 5 7 6 ,  10646,  1 0 6 6 6 .  

PER a=  6 . 4  .5  
Afii~= 2 1 2 , 8  3 1  - 7  

-. a OEPTH= 

3 - 0  1 . 6  

-- 1 4 9 0  NH lHRD USED 

 FLU^ D, jTkIBCTION FUR SiCHS= 1 6 , 7 1  CUSEL= 1 6 6 9 , 3 6  



YFIGE 39 

S E C N O  DEPTH CWSEL CFiIbiS I S E L K  
U QLOB UCH QROE HLOB 
T IME VLOB UCH URUE XNL 
SLOPE XLOBL XLCH XLOBR I T R I R L  

1490 NH CRRD USE0 

<?J wStZNO 16,900 
15j0 IFINNINGS N URLUES FOR CHRNtiEL LOUPOSITED 

16,900 8,2? 1676-77 , 00 ,OO 

!"-) 21100. 13030, 8063, 7, 1873, 
%.4 1,56 6.96 9.34 1,66 ,040 

,006596 1040, 998. 990. 4 

(3 
FLOY D I S T R I B U T I O N  FOR SECNO= 16-90 

E G 
BCH 
XNCH 
IOC 

HV ill OLOSS BANK ELEV 
RKOB UUL TYR LEFT/RIGHT 
XNR UTN E L f l I N  SSTR 
ICONT COARR TOPYID ENDST 

<> 
STR= 9336. 9367. 9475. 9531. 9623. 9642. 9688, 9731. 9760. 9803, 9857, 9908. 9937, 

PER Q= 3.8 5,4 3#3 3,6 3.2 11.9 7,O 4,l 6.9 7.2 4,l 1.2 

.,:I FIRER= 111,6 229.3 129,9 167.9 84.0 260.8 185.8 115.1 183.6 206.3 143.8 54.2 
UEL= 7,2 5.0 5.3 4.5 8,O 9.6 8.0 7,6 7.9 7 , 4 6,O 4.6 

OEYTH= 3,6 2,l 2,3 1.8 4.4 5.7 4.3 4.0 4.3 3.8 2.8 1.9 

PER Q =  38.2 ,O 

,:>I AiiER= 862.9 4.4 
UEL= 9 # j  1.7 

k."j 
1490 NH CHRD USED 

FLOW D I S T f i I B U T I D N  FDA SECNU= !7,09 [USEL= 1683,24 

STA= 9319, 9431, 9451, 951J, 9632, 9712. 9919. 9973, 10032, 10069, 10075, 

19 PER U= 4.7 4.0 3,O 4.7 2,6 35,l 9.3 3 , 9  2,7 ,O 
RRER= 181.0 80.8 126,6 212,7 129.1 898.9 270.2 448.6 112,5 1.9 

UEL= 5,4 10,4 5.1 4.6 4,3 8.2 7,2 16,O 5,l 1,6 

,.Q DEPTH= 1.6 4.0 2,O 1.8 1,6 4,3 5.0 7.6 3.0 * 3 

1490 NH CHRD USED 
. 5 

h2 



PRGE 40 

SECNO DEPTH CYSEL CRIYS YSELK EG H U H L OLOSS BRNK ELEV 
'4 QLU& QCH PRO& ALOE ACH ARUE UOL TUA LEFT/KIGHT 
TIME ULOB UCH UROE XNL XNCH XNR Y TN E L N I N  SSTA 
SiOPE XtOBL XLCH XLOER I T R I A L  I D C  ICOIIT CORBR TOPYID ENDST 

*SECNO 17.287 
1530 MANNING5 N UBLUES FOR CHANNEL COMPOSITE0 

3265 DIVIDED FLOY 

F i U U  DISTRIGUTION FOR SECNO= 17.29 CUSEL= 1650.04 

1450 NH CBRD USE0 
*SECND 17.487 
1530 MANNINCS N VALUES FOR CHRNNEL CONPOSITED 

17.487 6 .67  1696.37 ,00  $ 0 0  1697 ,41  1 .05  6 .51  . O O  1705.60 
21100, 0 .  19353,  1747. 0 ,  2294,  345,  2959,  842 ,  1694 , lO  

1 , 6 7  . O O  8 . 4 4  5 .07  ,000  , 0 3 8  ,040 ,000 1689.70 9515.10 
,007639 1050. 1056. 990. 2 0 0 , O O  801 ,48  10j16.58 

FLOW OISTRIGUTIEN FOR SECNO= 17.49 CISEL= 1696,37 

STB= 9515. 10113,  10192. 10281,  10317. 
P E R Q =  9 1 , 7  5 , l  3 - 1  .1 

AREA= 2293,9 187 .1  144,O 1 j s 7  
UEL= 8 . 4  5 . 8  4 . 5  1 . 7  

DEPTH. 3 , 0  2 .4  1 . 6  . 4  

1490 NH CARD USED 
rSECNO 17 ,720  

17 ,720  6 . 4 8  1705.78 . O O  - 0 0  1706.87 1.09 9 , 4 5  - 0 0  1716 ,50  
21100. 0 .  13076. 8024. 0 ,  1335,  1530, 3035, 868 .  1704,20 

1 , 7 1  - 0 0  9 , 7 9  5 .24  ,000  ,036  ,040 ,000 1699.30 9914 . j5  
,008080 1260,  1230. 1115. 4 0 0 , O O  1175.00 11089,35 



2/14/91 14:55: 8 PRGE 41 

SECdO UEYTH CYSEL CRIYS YSELK EG H V HL OLOSS BANK ELEU 
Q QLOE QCH QHOb 2LOE I C H  RROB UOL TUB LEfT /R IGHT 
T I M E  ULOB UCH UROE XNL XNCH XNR U TN E L V I N  SSTfl 
SLUPE XLOBL XLCH XLOEH :TRIB! I D C  ICONT CORRR TOPaID EHOST 

i i O U  DISTRIBUTION FOR SECNO= 17,ii C I S E L =  1705.78 

STR= 9914, 10221, 10330. 10426, 10492. 10586. 10745. 10822. 10963. 11089 
PER Q= 62.0 7.0 5.5 4.6 5,l 3 , 5 5,7 3,3 3,4 

RRER= 1335.0 252.6 207.0 i60.8 197.8 188.3 191.1 159.7 172.6 
UEL= 9.8 5.9 5.6 6.0 5.5 3.9 6,3 4,3 4,l 

DEPTH= 4,4 2.3 2,2 2.4 2.1 1.2 2-5 1.1 1,4 

1490 NH CRRD USE0 
*SECNU 17,840 

3265 GIUIDEO FLOU 

!!02 YIRNING: CONUEYIINCE CHRNGE OUTSILE OF RCCEPTRELE RRNGE, KRRTIO = 1.48 

FLOY DISTRIEUTION FOR SECNO= 17.84 CUSEL= 1709.58 



< i 31 ICHECfi INQ NIhC IDIR STRT METRIC H V I N S  Q USEL FQ 



SECNU DEPTti CltSEL CAIYS USELK EL HV H L OLOSS BRNK ELEU 
Q gLOB blh 4R36 8LOE B'CH RROB UOL TYR LEFT/RIGHT -a Tint v L o s  ucc UROB XNL XNCH X ~ R  Y TN ELNIN S S T ~  
5 L u P t  XLOB, XLCH ~ L G L R  I T R I R L  IDC ICONT CORBL TOPWID ENDST 

CCHl!= ,300 CEHU= ,000 

@ 1490 NH CORD USED 
*SECNU 7.713 
1530 MANNING5 N URLUES FOR CHANNEL COMPOSITE0 

f i O Y  DISTRIBUTION FOR SECNO= 7.71 CYSEL= 1359,02 

'' STR= 9208. 9250. 9272. 9294. 9326. 9372. 9427. 9172. 9502. 9554. 9b02. 9650. YIO:. 
PER Q= 5,0 3,8 4-0 4.2 5,3 7,3 6,O 4,O 5.5 4,O 4,J 4 . f  

c2 AREA= 215.7 137.9 142.3 168,6 224.0 292,6 2j9.4 159,6 241.5 193,O 202,6 2203 
VEL= 7.6 9.2 9.4 8,2 7.8 6,3 8 , J 1.3  7.6 6.9 7.1 7.2 

FLGY DISTK1BU:ION FOR SELNC= 7 . ~ 3  [USE!= 1362,65 
13 
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2/ 14iY 1 14:55: 8 PRGE 45 

SCCNO DEPiH CCSEL CRiJS YSELK EG H 'J HL OLOSS BfiNK ELEV 
4 u i o e  QGH ~ # i a  HLOE BCH RROB VOL TYR LEFTAIGHT 
TIME VLOE UCH URJB XhL XNCH XNH UTN E L N I N  SSTll 
SLOPt XLObL XLCh X L O B ~  I T h I R L  I Q C  ICON: CGRAR TOPYIO ENDST 

STR= 9550, 9605. 9644. 968?. 9727. 10065, 
PEW Q= 4.0 3,3 3.4 2.7 86.6 

RNER= 119,5 90.5 92.4 E4.5 1614.2 
UEL= 6.6 7.2 7.3 6.3 10.6 

DEPTH= 2.2 2.3 2 .4  1.9 4.8 

1490 NH CRRD USED 
*SECNO 8.485 
1530 MANNINGS N VBLUES FOH CHRNliEi COMPOSITED 

3470 ENCROBCHMENT STRTIONS= ?590,0 i0080,O TYPE= 1 TRRGET= 490.000 
8.485 9.45 1388.75 .OO 1j88.26 1389.98 123 8,32 ,I2 1387.30 
19800, 2464, 17336. 0, 296. 1935, 0, 301. 71. 100000,OO 

,1J 8.33 8,96 .00  ,035 ,0?8 ,000 ,000 1379,?0 9590.00 
,006bi3 900, 1088, 1100, ? 0 0 ,OO 490.00 10080.00 

F iOY D iSTk IEUTION FOR SECNC= 8,48 CYSEL= 1388.75 

14Y0 NH CRRD USED 
*SECNO 8,680 
1530 URNNINGS N VBLUES FOR CHRNHEL COMPOSITED 

?470 ENCRORCHMENT STRTIONS= 9535,O i0075.0 TYPE= 1 TRRCET= 540.000 
8,680 8.28 1?94,98 .OO 1394.20 1396.00 1-62 5.96 ,06 139?.?0 
19800, 1659. 18141, 0, 234. 2209. 0. 354, 83. 100000,OO 

.16 7.08 8.21 -00 ,035 ,037 ,000 ,000 1j86.70 95?5,00 
,005429 680, 10?0. 1030. 3 0 0 ,OO 540.00 10075.00 

FLOU DISTRIBUTION FOR SECNO. 8.68 CUSEL= 1394,98 

STR= 95?5. 9566. 9602. 10075, 
PER Q =  5,4 2,9 91.6 

RREH= 138,O 96,4 2204,4 
VEL= 7.8 6.0 8,2 

DEPTH= 4.5 2.7 4.7 



SECNO DEPTH CUSEL CRIYS USELK EG HV HL OLOSS BflNK ELEV 
Q QLOB UCH UKOb ALOE ACH AK06 UOL TUA LEF T/RIGHT 
TIME ULOB UCH UROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I R L  IDC ICONT CORAR TOPUID ENDST 

. 
1490 NH CflKO USE0 
*SECNO 8.870 
1530 RdNNINGS N VALUES FOR CHANNEL COHPOSITEO 

3301 HU CHflNGED MORE THHN HUINS 

3470 ENCROACHMENT STBTIONS= 9685.0 10150.0 TYPE= 1 TARGET= 465.000 
8,870 6-04 1401.14 .OO 1400,59 1402,70 1.56 6,70 ,00100000,00 
198~0, 0. 19800, 0. 0. 1974, 0. 405. 94. 100000.00 

.I9 ,OO 10.03 ,OO ,000 ,035 ,000 ,000 1394.30 9685.00 
,00b447 975. 1003. 970. 2 0 0 .OO 465,OO 10150.00 

FLGY DISTRIBUTION FOR SECNO= 8.87 CYSEL= 1401.14 

STH= 9685, 10150, 
PER 0= 100.0 

HRER= 1974.2 
UEL= 10.0 

DEPTH= 4.2 

1490 NH CARD USED 
*SECNO 9.060 
1530 MANNINGS N UALUES FOR CHANNEL COilPOSITED 

3470 ENCROACHMENT STATIONS= 9930.0 10450,O TYPE= 1 TORGET= 520,000 
9.060 8,03 1408.43 -60 1407.44 1409.59 1.16 6,77 ,12100000,OO 
19800, 0. 16417. 330J, 0. 1822. 505. 455. 106, 1405.50 

.i2 $00 9,Ol 6.70 ,000 ,036 ,035 ,000 1400,409930.00 
,005533 945, 1003. 980. 3 0 0 ,OO 520,OO 10450.00 

FLOY OISTKIBUTION FOR SECNO= 9.06 CUSEL= 1408 -43 



SECNO DEPTli CYSEL CRIYS USELK EG H il HL OLOSS BRNK ELEV 
P llLOS PCH QROB RLOB RCH RROE VOL TUfl LEFT/RIGHT 
TIME ULOB iiH UROE XNL XNlH XKR UTN E L I I N  SSTfl 
SLGPE XLOBL nLCH XLDSR I T R I A L  IDC ICCNT CORRR TOPUID ENDST 

1490 NH CRRD USED 
*SECkO 9.310 
1530 MAN?iiNGS N VRlUES FOK CHRNNEL COMPOSITED 

FLOU DISTRIBUTION FOR SECND= 9.31 CUSEL= 1415.41 

STfl= 9971,  10386. 10466, 10490 
PER Q= 92.7 5.5 1 ,s  

flREfl= 2104,4 ;96,4 63,9 
UEL= 8.7 5 .6  5 , 5  

DEPTH= 5 . 1  2 .5  2.7 

1490 NH CRRD USED 
*SECNO 9.492 
1530 IRNNINGS N URLUES FOR CHflNNEL COMPOSITED 

FLOU DISTRIBUTION FOFi SECNO= 9.49 CISEL= 1421,05 

STR= 9706, 10097. 
PER U= 13U.0  

AREH= 2041,O 
UEL= ? .7 

DEPTH= 5 , 2  

1490 NH CHRD USED 
*SEENO 9,702 



SECNO DEPTH CUSEL CRIUS USELK EG HU HL OLOSS BRNK ELEU 
P PLOB QCH QROB RLOB ACH AROB VOL TYA LEFT/RIGHT 
i i M E  ULOB UCH OR06 XNL XNCH XNR YTN ELI l IN  SSTR 
5 ~ i I t E  XLOBL XLCH XLOBA I T K I R L  IDC ICONT COKAR TOPUID ENDST 

1530 HANhiNGS N UALJES FUR CHAMEL iCflPOSITED 

3301 HU CHANGED MORE THAN HUINS 

3470 ENCROACHMENT STATIONS= 9525,O 10075.0 TYPE= 1 TARGET= 550.000 
9,702 7.98 1427.88 .OO 1427.83 1428.60 ,72 5,87 ,22 1424.60 
19000, 2734. 17066. 0, 530. 2426. 0. 634, 142, 100000.00 

3 3  5.16 7.03 .OO ,045 ,043 ,000 ,000 1419.90 9525,OO 
-0Oj968 880. 1109. 11jO. 2 0 0 .00 550.00 10075,OO 

FLOU DISTRIBUTION FOR SECNO= 9.70 CUSEL= 1427.88 

STA= 9525, 9537, 9568. 9658. 10075. 
PER Q =  3.5 4, 3 6.0 86,2 

RREi4= 82.3 156.1 291.2 2426,l 
VEL= 8,3 5.5 4.1 7.0 

DEPTH= 6.9 5.0 3,2 5.8 

1490 NH CARD USED 
*SECNO 9,896 
1530 MANNING5 N VRLUES FOR CHANNEL CONPOSITED 

3470 ENCROACHMENT STATIONS= 9861,0 10360.0 TYPE= 1 TARGET= 499.000 
9.896 8,37 14j2,87 .GO 1431.87 1433,96 1,09 5.36 .00100000.00 
19800. 0. 14330, 5470. 0. 1651. 724. 696. 154. 1430,70 

.37 ,00 8.68 7.56 ,000 ,046 ,039 .0001424.509861,00 
,007274 970, 1024, 1030, 2 0 0 -00 499.00 10360.00 

F L O i  DISTRIBUTION FOR SECNG= 9.90 CUSEL= 1432.87 

STR= 9861. 10152. 10190. 10251. 10289. 10333. 10360. 
PER P =  72,4 2.1 5.3 4,7 10,4 5,l 

AREA= 1650.8 90,l 193,5 149,O 185,8 105,l 
UEL= 8.7 4.5 5.5 6.3 11,0 9.7 

DEPTH= 5,7 2.4 3.2 3,9 4.2 3,9 

1490 NH CARD USED 



PRGE 49 

SECNO DEPTH CWSEL CRIUS YSELK EG H V HL OLOSS 8RNK ELEV 
P qLOE PCH QROB RLCS RCH RROE UOL TYR LEFT/RIGHT 
TIME ULOB UCH UROB X f i i  XNCH XNR UTN ELRIN SSTB 
SLOPE XLOEL XLCH XLOSR ITSIRL I D C  ICONT CORRR TOPYID ENDST 

*SEENO 10,095 
1530 MAHNINGS N URLUES FOR CHRNNEL COMFOSITEC 

3470 ENZRORCHMENT STATIONS= 991G, 0 :G410.0 TYPE= 1 TARGET= 500.000 
10,095 8.14 1439.64 .03 1439.56 1440.87 2 6.91 ,00 1437.10 
19800, 441, 15888. 3471, $6. 1700. 497. 750. 166. 1435.60 

.40 4,60 9.35 6.98 ,339 ,043 ,035 ,000 1431.50 9910,OO 
,006381 1090, 1051, 890, 4 0 0 .OO 500.00 10410.00 

FLOU O I S T K I B U T I O N  FOR SECNO= 10.10 CUSEL: 1439.64 

14Y0 NH CRRD USED 
*SiCNO 10.271 
1 5 j d  hRNNINGS N VALUES F O R  CHANNEL COMP0S:TiC 

33O! HU CHRNGED MORE '[HUN HUINS 

7165 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C R L  DEPTH RSSUMED 

34iU ENCRORCHMENT S lRTIONS= 9600.0 :t020,0 TYPE= 1 TRRGET= 420,000 
10,271 9.25 1446,95 1446.95 1445,55 1449,08 2.13 6,01 .OO 1442.90 
19800, 3837, 15963, 0. 579. 1263, 4, 794, 176,130000.00 

,42 6,63 12,64 .03 3 ,034 ,000 ,000 14j7.70 9600.00 
.006550 930. 929. 930. 3 8 0 ,OO 420.00 10020,OO 

FLUU D I S T R I B U T I O N  FOR SECNO= 10,27 CUSEL= 1446,95 

STA= 9600, 9726, 9770, 9818, 9843, 10020, 
PER Q =  4,6 3,5 6,9 4,4 80.6 

RRER= 198.6 109.9 170,3 99.9 1263,Z 
VEL= 4,6 6,3 8.0 8 .7  12.6 

DEPTH= 1.6 2,5 3,5 4.3 7.1 



SECNO DEPTH CWSEL CRIUS USELA E t  HV HL OlOSS BANK ELEU 
61 QiOB UCH QROB RLOFi RCH RROB UOL TUR LEFT/RIGHT 
T IME U iOB VCh VRJ2 XNL XNCH XNR UTN E L f l I N  SSTR 
SLOPE XLDBL XLCH %LOB2 I T R I A L  I D C  ICONT CORflR TOPYID ENDST 

1490 NH CARD USEO 
*SECNO 10,454 
i530 MHNNINGS N BHiUES FOR CHRNNEL CUflPOSITEO 

3301 HU CHHNGED MORE THBN HUINS 

FLOY DISTRIBUTION FOR SECNO= 10.45 CWSEL= 1453. 32 

1490 NH CORD USEO 
*SECNO 10.644 
1530 MRNNINGS N UIILUES FOR CHRNNEL COf l fUSITED 

3301 HU CHRNGED MORE THBN hUINS 

7185 MINIMUM SPECIF IC  ENERGY 
3720 CRIT ICRL DEPTH ASSUMED 

3470 ENCROHCHMENT STBTIONS= 9932,O 1C232.0 TYPE= 1 THRGET= 300,000 
10,644 8,48 1458.40 1450.48 1458.?7 1461,li 2,63 6.49 ,00100000.00 
19700. 0. 19558. 142. 0. 1498. 26. 889. 191. 1457.40 

,48 ,00 13.05 5.36 , 3 0 0  ,038 ,035 ,000 1450,OO 9932.00 
,012153 050. 1003. 1170. 3 15 0 .OO 300,OO 10232.00 

FLOU DISTRIBUTION FOR SECNO= 10.64 CUSEL= 1458-48 

S i Q =  9932. 102i2. 10232, 
PER a =  99.3 ,7 

N E B =  1498.2 26.5 
UEL= 13,l 5,4 

DEPTH= 5.4 1,3 



SECNO DEPTh CUSEL CRIYS YSELk EG H U HL OLOSS BANK ELEV 
Q QLOE QCH QROB f i i U B  RCH RROE UOL TYR LEFT/KIGHT 
T I N E  ULOB VCH VROE I N L  XNCH XNR WTN E L M I N  SSTR 
SLOPE XLOBL XLCH XLOEK I T R I R L  IOC ICGNT CORRR TOPUID ENDST 

1490 NH CARD USED 
*SECNO 10,835 
1530 MRNNINGS N QRLUES FOR CHANNEL COMPOSITED 

3301 HV CHANGED MORE THRN HUINS 

3302 WORMING: CONVEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RRNGE, KRRTIO = 1.65 

3470 ENCROACHMENT STRTIONS= 9965. C 10315,O TYPE= 1 TARGET= 350.000 
10.835 10,81 1567.41 ,03 :466,46 1468.53 1.12 6,97 ,45100000.00 
19700, 3 ,  i9700, u. 0, 2320, 0, 934, 199,100000,OO > 

,51 0 8.49 .00 ,030 ,040 ,000 ,000 1456.60 9965.00 
,004455 1 0 2 ~ ~  1008, 975, j 0 0 ,OO 350,OO 10315,OO 

FLOU D I S T K I B d T I G N  FOR SECNG: 13.84 CUSEL= 1467.41 

STA= 9965. 10j15, 
PER Q= 100,O 

AREA= 2320,l 
UELJ 8,5 

DEPTH= 6,6 

1490 NH CAR0 USED 
wSECNU 11 a 028 
1530 MQNNINCS N UHLUES FOR CHRNNEL CGlrPOSITEO 

3j01 HU CHANGED MORE THRN HUINS 

3470 ENCROACHMENT STRTIONS= 9935.0 10285,O TYPE= 1 TRRGET= 350.000 
11,028 8.04 1472,74 .GO 1472,23 1474,38 1 6  5'85 .00100000,00 
19700, 0. 19700, 0, 0. 1921. 0, 983, 207, 100000,OO 

.54 .do 10.26 .OO .OOO ,039 ,000 ,000 1464,70 99?5-00 
,007661 1050, 1019. 945. 3 0 0 .OO 350,OO 10285.00 

FLOW D I S r R l B U T l O N  FOR SECNU= 11.03 CUSEL= 1472.74 



SECNO DEPTH CUSEL CRIUS L;SELK EG HU HL OLOSS BRNK ELEV 
Q QLUB QCH QRDB RLOE ACH ARO& UOL TUR LEFT/RIGHT 
TIME ULOB UCH UROB XNL XNCH XNR UTN ELRIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I R L  I D t  ICDNT CORHR TOPUIO ENDST 

1470 hH CRRD USE0 
*SECNO 11.235 
1 5 j 0  NANNINGS N VHLUES FOR CHIINNEL COMPOSITED 

FLOY DISTRIBUTION FOR SECNO= 11.23 CUSEL= 1400.96 

STH= 9700. 10100, 
PER U =  100,O 

RREfl= 2050,3 
UEL= 9 , 6  

DEPTH= 5 , 1  

, CJ 1490 NH CRRD USED 
GECNO 11,425 
1530 NRNNINGS N VALUES FOR CHRNNEL COMPOSITED 

(3 
3470 ENCROACHMENT STATIONS= 9750,O !0150.0 TYPE= 1 TARGET= 400,000 

11,425 8.15 1487,55 ,OO 1486,51 1488,79 1 . 2 4  6 . 3 4  .06100000,00 

VJ 19700, 0, 19700, 0 .  0, 2202. 0. 1002. 225.100000,OO 
,60 ,OO 8 - 9 4  ,UO ,000 ,038 ,000  ,000 1479,40 9750.00 

,005788 990, 1003, 990, ? 0 0 .OO 400.00 10150.00 

I 
1 FLOC DISTRIBUTION FOR SECNO= 11,43 CUSEL= 1487.55 

$3 
STA= 9750. 10150. 

PEL Q= 100.0 
<> RRER= 2202.4 

UEL= 8 .9  
DEPTH= 5 - 5  



SECNO DEPTH CMSEL CF,;iS 'JSELK Ei; H V H L OLOSS BRNK ELEV 
61 GLOB QCH Pk23 ALOE RCH RKOB UOL TYR LEFT/KIGHT 
;iTi VLOB bCH V;,3 XNL XNCH XNR bl TN E L M I N  SSTA 

ALDBL XLCH XL:;~ :TRIAL IDC :CONT CORRR TOPYID ENDST 

i4B; i i H  CAED USE0 
*SELNG 11.60E 
1530 IRNNiNGS N VALUES FOR C H R h t t i ~  COr l ' JS i iEO 

3301 HV CHANGED MORE THAN HVINS 

FLOY OISTRIGUTION FOR SECNO= 11 - 6 :  C I S E L =  1493,81 

STA= 9880. 9905, 10255. 
PER Q =  1,5 98,5 

RRER= 3 1791 .8 
UEL= 5,5 10.8 

3EfTH. 2,1 5.1 

1490 NH ChRD USE0 
*SECNO 11.815 
1530 NflNNINGS N URLUES FOR CHflNHEL CDMPOSITED 
3290 CROSS SECTION 11,81 EXTEHOEO ,45 FEET 

FLOU DISTAIEUTION FOR SECNG= 11.8; C I S E L =  1501.85 

ST8= 9690, 9724. 9141. 9 7 7 2 ,  9795, 9838. 10040. 
P t f i  U= 5.1 3,5 ? , J  6,O 9,& 68,3 

AREA= 143,9 85 ,E  166.9 3 4  230.0 1363,3 
UEL= 6,9 8,: 8.5 8,9 8.4 9,9 

DLPTH= 4 , 2  5.0 5.4 5,8 5.3 6 , 7  



2/14/71 14:55: 8 PRGE 54 

SECND DEPTH CUSEL CRIUS YSELk EG HU HL OLOSS BANK ELEV 
4 i l l 0 6  Qcii QROB ALOE RCH RROB UOL TUB LEFT/RIGHT 
TIME VLOB UCH VROB XhL XNCr XNR U TN ELMIN SSTR 
SLOPE XLOGL XLCH XLOBR ;TRIG: IDC ICONT CDRAR TOPUIO ENOST 

i 4 9 0  NH CORD USE0 
*SECNO 12.032 
1530 MANNING5 N URLUES FOR CHRNNEL COIPGSITEC 

3301 HU CHflNGED MORE THAN HUINS 

7185 f l I N I I U ~  SPECIFIC ENERGY 
3720 CRITICAL DEPTH RSSUMED 

3470 ENCRORCHIENT STATIONS= 9880,O 10336,O TYPE= 1 TRRGET= 450.000 
12.032 8 .89  1508 ,29  1508.29 1507.90 1510.41 2 . 1 1  6 , 3 4  ~00100000 .00  
19700, 0 ,  16145,  3555, 0. 1280. 628 ,  1228 ,  253, I 5 0 4 , 3 0  

- 6 9  , 0 0  1 2 , 6 1  5 .66  ,000  , 0 3 0  ,039  ,000 1499.40 9800,OO 
,005802 1005. 1146. 1160. 2 15 0 .00  450.00 103j0,OO 

FLOU OISTRIPdlTION FOR SEENO= 12.03 CUSEL= 1508,29 

STA= 9880. 10084, 10131,  10193. 10252.  10330, 
PER Q= 82,O 4 , 4  6 . 0  5 ,O  2 . 6  

RREB= 1 2 8 0 , 2  1 6 6 , 5  1 7 9 , j  1 6 8 , 5  113.Y 
UEL= 12.6 5 . 3  6 , 6  5 , 9  4 . 5  

DEPTH= 6 . 3  3 , 5  2 , 9  2 . 4  1 . 7  

1490 NH CAR0 USED 
*SECNO 12.220 

3301 HU CHANGED MORE THflN HUINS 

FLOY DISTRIBUTION FOR SECNO= 12.22 iYSEL= 1514.12 

STA= 9850. 9092. 9950. 10143. IO2ld.  16344, 10400. 
PER Q =  3 , 4  5 , 6  7 4 , l  6 .7  5 . 9  4 , 2  

RREA= 125 .6  226.0 1 2 6 9 , 8  242 .4  281 ,2  154 ,4  
UEL= 5 . 5  4 . 9  1 1 . 5  5 . 5  4 . 2  5 , j  

DEPTH= 2 - 9  3.9 6 . 6  3 3 2 , 2  2 . 8  



PAGE 55 

SiCNO DEPTH CCSEL C R f r S  USELK EL HU HL OLOSS BANK ELEU 
!4 QLOB UCH k RLOB ACH RRUEi UOL TUA LEFT/RIGHT 
TIME ULOB UCH ViC3 XNL XNCH XNR UTN ELMIN SSTA 
SLOPE X i O L  XiCH XLCiK  i T R I A L  IOC iCONT CORRR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 12.360 
1530 MRNNINGS N URLUES FOR CHLHNEL COMF'OSITED 

3301 HU CHRNGED MORE THRN HUINS 

3470 ENCROACHMENT STf iTIONS= 9680.0 10030,O TYPE= 1 TARGET= 350,000 
12,360 9.57 1517,37 1517.29 1517.27 1519.72 2,35 4,27 -00 15131,OO 
19700, 3008, 16692, 0, 443, 1278. 0, 1307, 271. 100000,OO 

-73 6.79 13.06 .OO .040 .0!6 ,000 ,000 1507,EO 9680.00 
.OOflC!fl 740. 739. 660, 4 11 0 ,OO 350,OO 10030,OO 

FLOU DISTRIBUTION FOR SEENO= i2.36 CUSEL= 1517.37 

Sib= 5680. 9i40. 9 8 C 0 ,  985C, 10030. 
PER P= 1.9 6.i 7,3 84,7 

AREfi= 87.1 185,4 2 8  1277,7 
UEL= 4,2 6.6 8.3 13,l 

DEPTH= 1,5 2.8 3.5 7.1 

1490 NH CARD USED 
rSECNC 12.500 

3301 HU CHANGED MORE THRN HUINS 

3470 ENCROACHMENT STATlONS= PB25,O 10225.0 TYPE= 1 TARGET= 300,000 
12,500 8.05 1522.45 .OO 1521,38 1524.27 1.82 4,39 ,16 1519,90 
17700. 6, 15143. 551. . 3  1743. 104. 1j30, 277, 1519,OO 

.75 2.30 10.95 5.27 ,035 ,032 ,040 ,000 1513,60 9925,OO 
,004565 710, 7.39, 870, 2 0 0 ,OO 300.00 10225,OO 

FLOU DISTRIBUTION FOR SECNO= 12.50 CUSEL= 1522,45 

STA= 9925. 9926, 996:. 10134, 10194. 10225. 
PER U= , O  5.5 63.4 8.3 2.8 

AHER= 2.5 194-3 126?.3 286,3 104.5 
UEL= 2.3 5,5 :?,O 5.7 5.3 

DEPTH= 2,5 4,6 :.6 4,8 3,4 



SECNO DEPTH CUSEL CRIUS USELK EG H V H L OLOSS ERNK ELEV 
Q QLOB QCH QR06 ALOB RCH AROB (IOL TUR LEFT/RIGHT 
TIME VLOB UCH VROB XNL XNCH XNU U TN ELMIN SSTR 
SLOPE XLOBL XLCH XLO8R I T R I A L  IOC ICONT CORRR TOPWID ENOST 

1490 NH CRRO USEO 
*SECNO 12.711 
1530 MflNNINGS N VALUES FOR CHANNEL COMPOSITE0 
5280 CROSS SECTION 12,71 EXTENDED ,17 FEET 

3470 ENCRORCHMENT STATIUNS= 9815,O 10115,O TY YE= 1 TARGET= 300.000 
12.711 7.87 1529.07 , G O  1528,63 1531,21 2 ,14  6 , 9 4  .00100000,00 
19700. 0. 19692, 8, 0, 1679. 3 1383. 284, 1527,70 

,78 - 0 0  11.73 3,06 ,000 ,038 ,040 ,000 1521.20 9815,OO 
.OU8982 1060. 1114. 1170. 2 0 0 , O O  300,OO 10115,OO 

FLOY DISTRIBUTION FOR SECNO= 12,71 CISEL= 1529,07 

1490 NH CARD USEO 
*SECNO 12.978 
1530 HANNINGS N VALUES FOR CHRNNEL COMPOSITED 

3470 ENCROACHMENT STRTIONS= 9090.0 10190,O TYPE= 1 TARGET= 300, 000 
12,978 9 ,97  1539.87 .OO 1538'95 1541,55 1,68 10,20 .14 1534,90 
19700. 1617. 18083. 0. 2jO. 1699. 0, 1441, 294, 100000,OO 

, 8 1  7 , 0 2  10.65 .OO ,040 ,039 ,000 ,000 1529.90 9890,OO 
,005969 1370, 1410. 1350. 4 O 0 $ 0 0  300.00 10190.00 

FLOY DISTRIGUTION FOR SECNO= 12.98 CUSEL= 1539,87 
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SECNO DEPTH CYiE, CRIYS YSELK E6 HU H L OLOSS BRNK ELEV 
Q QLUB QCH QROE ALOB RCH AROB VOL TYR LEFT/RIGHT 
TIME VLOB Vi: V ~ U B  XNL XNCH XNR bTN E L H I N  SSTR 
SLOPE XLOBL XL;: XLOBR I T R i A L  IDC ICONT CORRH TOPWID ENDST 

1490 NH CHKD USED 
1SECHD 13,548 

j301 HU CHANGED BORE THHR HVINS 

3476 ENCROACHMENT STRTI:'rj= 9850.0 10200,O TYPE= I TRRGET. 350.000 
13.548 7.18 156C.08 .OO 1560,22 1562.79 2.11 6,57 $17 1557.40 
19700, 237, 1925, 204, 43. 1636. 60. 1562. 317 1559.30 

.a8 5.56 ll.i7 3.42 $040 ,031 ,040 ,000 1553.50 9850.00 
.006199 1030. 10Cj. 925. 2 0 0 ,OO 350,OO 10200,OO 

FLOY DISTRIBUTION FOR SE;aO= 13,55 CUSEL= 1560.66 

STH= 9850, 9863, 9892, 10068, 10154, 10200, 
PER Q =  1.2 4 3 78,2 15,O 1.0 

AREA= 42.7 120.i 1138,3 376.9 59.6 
U E t =  5.6 7 5 l j . 5  7,8 3,4 

DEPTH. 3,3 4.2 6.5 4.4 i a 3  

1490 NH CHRD USED 
rSECN0 13.740 
1530 MANNINCS N URLUES F E i  CHdNNEL COMPOSITED 

3301 HV CHRNGEO MORE THUS HVINS 

j470 ENCRUACHMENT STRTIG?i= 9800,O 10200,O TYPE. 1 TRRGET. 400,000 
13.740 7.86 1568.66 .OO 1567.55 1569.39 1.34 6.37 .23100000.00 
19700, 0. 197i3. 0, 0. 2125, 0. 1607. 326, 100000,OO 

,92 .00 9,;7 .OO ,000 ,038 ,000 ,000 1560.20 9800,OO 
,006370 1085, 10;4. 870. 3 0 0 .OO 400.00 10200.00 

FLUY DISTRIBUTION FUR SEi>;= 13,74 CYSEL= 1568.06 
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1490 NH CARD USED 
*SECNO 14.137 
1530 MLhHlNGS N VALUES FOR CHANNEL CODPOSITED 

j473 ENCROBCHRENT STATIONS= 9750,O 10200,O TYPE= 1 TARGET= 450,000 
14,137 6.78 1582,18 ,OO 1582,lO 1583,51 133 7.59 ,00100000.00 
19700. 0, 19700, 0, 0, 2127, 0. 1712. 347. 100000.00 

, Y 8 ,OO 9.26 ,OO ,000 ,038 ,000 ,000 1575.40 9750,OO 
,007181 995. 1098. 1120. 3 0 0 ,OO 450,OO 10200.00 

SECNO DEPTH CCSEL CHIUS YSELK EG H U H L OLOSS BANK EtEV 
Q QLOE QCH QROB ALOE ACH RROB UOL TUR LEFT/RIGHT 
TIME ULOB UCH UROB XNL XNCH XNR WTN ELIIN SSTR 
SLOPE XLOBL XLCH XiOBR ITRIAi IDC iCONT CDRBR TOPYID ENDST 

1490 NH CARD USED 
*SECNO 13.929 
i530 RRNNINGS N VALUES FOR CHANNEL COMPOSITED 

3470 ENCROBCHNENT STRTIONS= 9600.0 10050.0 TYPE= 1 TARGET= 450,000 
13.929 7.21 1574,71 .OO 1574.11 1575,92 1.22 6.50 .03100000,00 
19700. 0. 19700, 0. 0. 2224, 0, 1657, 336, 100000,OO 

,95 ,OO 8.86 .OO ,000 ,039 ,000 ,000 1567.50 9600,OO 
,006651 950, 998, 960, 3 0 0 ,OO 450.00 10050.00 

FLOY DISTRIBUTION FOR SECNO= 13.93 CYSEL= 1574.71 

STA= 9600. 10050. 
PER Q =  100,O 
AREA= 2223.7 
VEL= 8,Y 

DEFTH= 4,9 

FLOU DISTRIBUTION FOR SECNO= 14.14 CYSEL= 1582,18 

1490 NH CARD USE0 
G E L N O  14.323 



SECNO OEPTH CUSEL CRIUS USELK EG HU H L OLOSS RllNK ELEU 
Q QlOB QCH QROB RLOB ACH RROE UOL TUA L E F T l R I G H T  
T IME ULOB UCH UROB XNL XNCH XNR UTN ELMIN SSTR 
SLOPE XLOEL XLCH XLOBH I T R I R L  I D C  ICONT CORAR TOPYIO ENOST 

1530 MflNNINGS N UflLUES FOR CHBNNEL CONPOSITED 

FLOW D I S T R I B U T I O N  FOR SECNO= 14.32 CYSEL= 1588.32 

STH= 9700. 9737, 9816. 9895. 9927. 10200. 
PER Q= 3,3 4'3 6,6 2.6 83.2 

RREfl= 115,5 178,5 232,7 91,7 1681.4 
UEL= 5-6 4.8 5.6 5.5 9.7 

\ 
DEPTH= 3,l 2 , 3  2.9 2,9 6.2 

1490 NH CARD USED 
*SECNO 14.547 
1530 I'IANNINGS N VALUES FOR CHANNEL COMPOSITE0 

3301 HU CHANGED MORE T H l N  HUINS 

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  OEPTH RSSUMED 

3470 ENCROHCHRENT STATIONS= 9600.0 10100.0 TYPE= 1 TARGET= 500.000 
14,547 6.91 1595.91 1595,91 1595,82 1597.80 1.89 8.04 .OO 1593.40 
19700, 8635, 11065, 0, 979, 885, 0, 1819, 371, 100000,00 
1.04 8.82 12,50 .OO ,035 ,035 ,000 ,000 1589.00 9600.00 

,009008 116d, 1183, 1195, 2 15 0 .OO 500.00 10100.00 

FLOU D I S T R I B U T I O N  FOR SEENO= 14,55 CISEL= 1595.91 

$ T i =  9600. 9638, 9667. 9688. 9740. 9855, 9897, 9940, 10100, 
PER a= 12.3 9,O 4,7 4.2 5,6 4,7 3 4  56.2 

AREA= 189.0 135,l 95.7 127,8 199.7 126.3 105,7 885.1 
VEL= 12,8 13,l 9 , 7  6,4 5.5 7,3 6.4 12.5 

OEPTH= 5.0 4.7 4.6 2,5 1.7 3,0 2.5 5,5 



SECNO DiPTH CUiEL CRIUS MSELK EG H U H L OLOSS BRNK ELEU 
Q QlOB RCH QROB RL3& RCH RROB VOL TUR LEFT/RIGHT 

.'@ T I E  uLuB ucti UROB xni XNcH XNR UTti ELIIN ssTR 
SLOPE XLUbL XLCH XLOBR ITRIAL IDC ICONT CORRR TOPUIO ENOST 

1453 Nh CARD USED 
*SECNO 14.743 
1530 IRNNINGS N URIUES FOR CHRNNEL COVPOSiTEO 

3301 tid CHANGED tlOh'E THHN tlUINS 

:SO.? UARflIkl: L~NUEYANCE C H H ~ G E  UUTSIDE OF RCCEPTRBLE RRNCE, KKRTIO = 1 , 5 5  

FLUW DiSTKIBUTIUN FUR SECNO= 1 4 , 7 4  CWSEL= 1602.48 

1450 N H  CARD USED 
*SECNO 14 .943  

j301 H1; CHC1NGEO MORE THRN HVINS 

3302 WHHNINZ: CONUEYRNCE CHANGE OUTSIDE OF RCCEP'TQELE RRNGE, KRATIO = , 6 6  

2 7 3  CNCFidRCHIENT STATIGNS: 9800,O 10250.0 TYPE- 1 TRRGET= 450.000 
i1.743 i , 2 5  1607.25 1607.21 1607, lO 1509 ,24  1 , 9 9  5 . 5 6  '00 1505.10 
i 9 7 0 0 ,  6 6 ,  16 ib9 .  j466.  i 5 ,  1340,  491 ,  1920,  394 ,  1603.hO 

1 4 - 3 9  1 7 - 9 6  . 0 J 5  ,034  .050 ,000 1600.00 9800,OO 
,00859; E60, i 0 5 6 ,  1025,  4 15 0 . O O  450,OO 10250,OO 



---- 

r ' 
Y 

I 
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SECNO DEPTH CUSEt CRIYS YSELK EG H U HL DLOSS BANK ELEV 
Q QLOB QCH QROB RLDB BCH RKOB UOL T#R LEFT/RIGHT 
T IRE ULOB VCH URO& XNL XNCH Xt iR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XiOBi3 I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

FLOU DISTRIBUTION FUR SECNO= 1 4 , $ 4  CUSEL= 1607.25 

STA= 10217, 10250, 
PER Q =  , 6  

RREA= 3 5 , 3  
UEL= 3 .6  

DEPTH= 1 . 1  

I490 NH CARD USED 
*SECNO 15.120 
1530 MANNINGS N VALUES FOR CHAhNi: CGMPOSITED 

3 3 0 1  HU CHANCED MORE T H i N  HUINS 

FLOY DISTRIBUTION FOR SECNO= 15 .13  CYSEL= 1614 .95  

STb= 9750, 10145. 10173. 10209,  10220. 10249. 10250. 
PER Q= 85 .8  3 - 8  5.2 2 . 0  3 , 2  . I  

AREA= 2123,7 105.0 140.4 61.8 8 5 , l  4 . 8  
UEL= 8 , 5  i.6 7 . 8  6 . 9  8 ,O 2 . 8  

BtPTH= 5.4  S.8 3 .9  3 % 3  4 . 1  4 , &  

1490 NH C4RD USED 
*SECNU 15.304 
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SECND DiYlH CWSEL CRIYS USELK EG HV d L OLOSS BflNK ELEV 
4 QLOB UCH QROE BLOB RCH AfiOB VOL TWR L E F T / X I G H T  
T I M t  ULG6 UCH VROB XN! XriCH XNR i iTN  E L M I N  SSTR 
S i u i ' t  XiI;BL XLCH XLUBR I T F i i f i L  I D C  ICONT CORRfi T O P I I D  ENDST 

1530 MANNINGS N VRLUES FOR CHANNEL CJMPOSITED 
71S5 MlNI l ' iCM S P E C I F I C  ENEKGY 
3720 C R I T I C R L  DEPTH RSSUMED 

3470 ENCRGACHHENT STRTIONS= 9450.0 10050.0 TYPE= 1 TARGET= 600.000 
1 5 , 3 0 4  7 .35  1621.65 1621.65 1 6 2 0 , 8 5  1623.19 1 - 5 4  6 , 4 1  $ 0 0  1619.30 
21100. 7601. 13499. 0 .  993. 1223. 0. 2019. 416.  100000.00 

1.16 i . 6 5  1 1 , 0 4  , O O  , 035  0 3 9  . O O O  ,000 1614.30 9450,OO 
,008957 9 j 0 ,  929. 950. Z 10  0 . O O  600.00 10050,OO 

FLOY D I S T R I B U T I O N  FOR SECNO= 1 5 , 3 0  CYSEL= 1621.65 

STR= 9450. 9537, 9620, 9713, 9792. 9826, 10050.  
PER Q =  8.8 0 , 3  9 , 6  6 . 9  2 . 5  64,O 

RREA= 2 j 9 , 2  224 ,1  255.7 1 9 7 . 5  76 .5  1223 .1  
UEL= 7 , 7  7 - 8  7 . 9  7 . 4  6 . 9  i!,O 

DEPTH= 2 , 7  2 - 7  2 , 7  2 - 5  2.2 5 . 5  

1490 NH CRRD USED 
*SECNO 15.507 
1530 NRNNINGS ti VRLUES FGK CHRNNEL COIPOSITED 

j265 D I U I D E D  FLOW 

13Ul HV CHANGED PIORE THdN HUINS 

F L O U  D I S T R I B U T I U f i  FOR SECNO= 15.51 CUSEL= l a 3 1 , 4 6  
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SECNO DEPTH CUSEL CRIYS USELK EL H V HL OLD55 BRNK ELEV 
iI QL08 QCH QRDB flLOB ACH I R O E  UOL TUA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR Y TN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I U C  ICONT LORAN TOPUID ENDST 

STR= 9128, 9148, Yi96, 9223' 9257. 9311, 9357, 9384, 9406, 9598, 9707, 976i. 9801, 
PER 4- 3.1 7.7 3,5 3,7 5.0 4,2 3,6 4.0 3,O 4,8 8,O 4.1 

AREA= 8%,3 201.5 100.1 112.4 162.4 !j8,3 101,4 99,l 115,5 190.9 199,3 l18.3 
VEL= 7 , 3  8.1 7.4 6,F 6.5 6.5 7.5 8 , 5  5.5 5.4 6,5 7,3 

DEPTH= 4.4 4.2 3.7 383 3-0 3,O 3,8 4.5 ,6 1,8 5.7 3.0 

STR= 9801, 9827. 10058. 
PER Q =  2.7 42.6 

AREA= 7%,2 1025.7 
UEL= 7,4 0.8 

OEPTH= 3 a 0 4.4 

1490 NH CRRO USED 
tSECNO 15.715 
1530 MANNING5 N UflLUES FOR CHANNEL COMPOSITED 

3265 DIUIOEO FLOY 

3470 ENCROACHMENT STATIONS= 8914.0 10044.0 TYPE= 1 TARGET= 1130,000 
15.715 10,04 1638.04 ,00 I637,04 1639.46 1.42 7,05 ,OO 1641,OO 
21100. 10221. 10879. 0. 1258, 1014. 0, 2145, 451, 100000,OO 

1.23 8,13 10,73 .OO ,035 ,537 ,000 ,000 1628.00 8914.00 
,006524 1000, 1098. 1000, 3 0 0 .OO 546.71 10044.00 

FLOU DISTRIRUTION FOR SECNO= 15-72 CUSEL= 1638.04 

STH= 8914, 8964. 9045, 9095, 9137. 9198, 9260, 9293, 10044, 
PER Q= 11,5 14,7 8.5 5,8 3.5 3.5 1, O  51.6 

AREA= 255.4 343.9 204,8 151.0 3 9  129.7 42,i 1013,6 
VEL= 9,5 9,O 8.8 8.0 5.7 5.7 4-9 10,7 

DEPTH= 5,l 4,2 4,1 3-6 2.1 2.1 1.3 6,O 

: -j 1490 NH CORD USED 
*SECNO 15,923 
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED 

..> 
5265 DIVIDED FLOU 
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SiCNO DEPTH CYSEL CRI#S &ELK EG H U HL OLOSS ERNK ELEU 
P PLOB QCIf QROB RiOE RCH RR08 UOL TYA iEF?/RIGHT 
TIME ULOE UCH VROB XNL XNCH XKR UTN ELMIF SSTR 
SLUPE XLOE; XLCH XLOER I T R I R L  IDC ICON? CORAFi TOPYID ENOST 

3301 HU CHRNGED HOKE THRN HUINS 

3410 ENCRORCHMENT STATIONS= 9431.0 10001,O TYPE: 1 TBRGET= 650.000 
15,923 9,65 1645,15 ,OO 1644,17 1647.35 2.20 7,89 ,00 1645,lO 
21100. 9576. 11524, 0, 845, 933, 0. 2199, 463, 100000.00 
1,26 1133 12,35 .OO ,032 ,036 ,000 ,000 1635,50 9431.00 

,007153 1220. 1098. 1095. 2 0 0 .00 317,49 10081.00 

FLOY OISTRIEUTION FOR SECNO= 15.92 CUSEL= 1645.15 

1490 NH CARD USED 
*SECtiO 16,129 

j301 HU CHRNGEO M R E  THRN HUINS 

j302 YARNING: CCNUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RRNGE, KRATIO = 1.51 

j470 ENCRORCHMENT STfiTIONS= 9546,O 10096,O TYPE= 1 TARGET: 550.000 
16,129 9.62 1651.42 ,OO 1650,46 1652,46 1.04 4,77 ,35 1646,20 
21100. 11205. 9890. 5. 1663, 1035. 2, 2253. 473. 1650.00 
1,29 6.74 9,56 2,05 ,033 ,031 ,035 .0001641,009546.00 

,003136 1010, 1080, 1080, 1 0 0 ,OO 550,OO 10096.00 

STR= 9546, 9615, 9667, 9700, 9739, 9776, 9810, 9886, 99j8, 10042, 10081, 10094. 10076, 
PER 4= 7 - 

J . /  4#3 5.0 6,9 8.0 3 1  12,l 10sl 41.9 4,3 . 7  .O 
ARER= 191-1 169,O 142.5 185,9 203,5 142.9 367.8 260.9 812.9 199,6 j2,l 1.5 

IJEL. 4.1 5,3 7,4 7.9 8.3 4,5 6,9 0,l 10.9 4,8 4,3 2.1 
DEPTH= 2,8 3.2 4.3 4.6 5,2 4.5 4.8 5.0 7,8 4.9 2,5 1.2 



SECNU DEPTH CUSEL CRlUS USELK EG H U HL OLOSS BRNK ELEU 
.- 4 QLOB QCH PRO6 ALOB ACH RROB UOL TWA L E F T / f i I G H i  'a T I R E  ULOB UCH UROB XNL XNCH XNR WTN ELMIN SSTH 

S L P E  XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAK TOPUID ENDST 

1490 HH CAR0 USE0 
*SECNU 16 ,315  
1530 I ~ ~ N N I N G S  N URLUES FOR CHRNNEL COIPOSITED 

S301 HU CHANGED HOKE THAN HUINS 

36b5 20 TRIHLS flTTEMPTED USEL,CUSEL 
3d93 FKDBABLE MINIMUM SPECIF IC  ENERGY 
jiZu C R I T l C l L  D i P i H  ASSUMED 

FLOU D I S T R I B U T I O N  FOR SECNO. 1 6 , 3 2  CUSEL= 1657,Ol 

STH= 9965. 10106. 10150. 10209, 10230. 10255. 10301,  10336. 10361. 10389, 10390 
PER P =  50,O 0 , 5  9 . 0  4 , 5  3 , 0  4 , l  3 , 3  3 , 0  4 . 9  , 1  

AREA= 0 9 2 , l  2 0 5 , 7  212,O 9 7 - 8  9 5 , 2  126 .0  100,O 9 5 , 2  1 1 6 , 4  ? , 5  
UEL= 1 3 , 7  0 , 7  9 .0  9 . 7  8 , 4  6 , 8  7 . 0  8 . 4  9 . 0  3 - 4  

D i F ' r i i =  6 , 3  4 . 0  4 . 2  4 . 7  3 , a  2 , 0  2 , 9  j , a  4 , 2  3 .5  

1490 NH CRRD USED 
fSECNU 16 .515  
153G MANNIt4GS N VALUES FOR CHANNEL COMYOSITED 

3301 HU CHANG.ED MORE THRN HUINS 

3302 UARNING: CONVEYANCE CHANGE OUTSIDE SF ACCEPTHBLE RANGE, KRATIO = 1 .57  

?470 ENCROACHMENT STATIONS= 9800,O 10500.0 TYPE= 1 TARGET= 700.000 
16 ,515  0 . 4 7  1664 .41  . O O  1663,47 1665.14 , 6 8  5 . 5 ?  .45100000.00 
21100. 0 ,  17108, 1912 ,  0 .  2471. 033.  2366. 497.  1661,30 

1 ,36  ,10 6 . 9 5  4 . 6 9  ,000 ,040 .040 ,000  1656,OO 9800,OO 
.bu3462 1045. 1056.  1075,  3 0 0 , 0 0  700 ,00  10500.00 
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SECNO DEPTH CWSEL CRIWS WSELK E C  HU HL OLUSS B i N K  ELEU 
0 QLUt; BCH QROB AL06  HCH AfiOB UOL TNR LEFT/RIGHT 
T IME VLOY UCii UR08 XNL XNCH XNR UTN ELMIN SSTR 
S:UYE XLUEL XLCH ~toefi ITRIRL IDC ICONT CORRR TOPYID ENDST 

FL3W 31STRIBUTIUN FUR SECNU= 16,51 CUSEL= 1664.47 

1490 NH CAKO USED 
*SECNO 16,711 
1 5 j 0  MHNAINGS N VRLUES FOR CHflNNEL COMYDSITEO 

3j01 HV CHflKGED MORE THAN HUINS 

3302 NRRNlr'lG: CONVEYRNCE CHANGE OUTSIDE OF HCCEPTABLE RINCE, KRRTIO = ,55 

3470 ENCRORCHMENT STRTIONS= 9650,O 10250.0 TYPE= 1 TRKGET= 600,000 
16,711 6,Ol 1669,71 ,OO 1669,36 1671.12 1.41 5,97 .OO 1667.90 
21100, 7748. 13352. 0, 813. 1400. 0, 24j2, 513,1OOOOQ,OO 
1 9  9,53 9.53 ,OO ,040 ,040 ,000 ,000 1663.70 9650.00 

,011366 1050. 1035, 1050. 2 0 0 ,OO 600.00 10250,OO 

FLOW O l S T R I B U T I O N  FOR SECNO= 16,71 CY SEL= 1669.71 

14YO Ni l  LRK i  USED 
dSECNO 1hS90C 
1530 E6NN1NLS N VALLIES FU2 CHANNEL COflPO51TED 

j30i URRNING: CONVEYANCE C H O K E  OUTSIDE 3F RCCEPTRELE RRNGE, KKRTIO = 1.48 



SECAil OEPTh CYSEL CRIYS USELK EG H U HL OLOSS BANK ELEU 
4 Q L O ~  QCH QROB hLOB ACH RKOB UOL TUB LEFT/RIGHT 
Tlh i  ULOB UCH UROB XNL XNCH XNR Y TN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I R L  I D C  ICONT CORRR TOPUIO ENDST 

FLOY OISTHIBUTIUM FOR SECNO= 1 6 , 9 0  CYSEL= 1677,63 

STA= 9620, 9642,  9688. 9731,  9760. 9803. 9857. 9908, 9937. 10107,  10120, 
PER P= 4,O 1 3 , 3  8 . 5  5 , 1  8 , 3  9 . 0  5 , 7  2 . 0  44,O , 2  

AREA= 110 .4  3 0 0 , 4  222 ,7  1 4 0 , l  220.6 252 ,7  187.7 7 9 , 2  1008.9 1 5 , 5  
UEL= 7 .6  9.4 8 . 0  7 . 6  8 . 0  7 . 5  6 . 4  5 , 2  9 , 2  3 , 3  

DEPTH= 5 . 0  6 , 5  5 .2  4 - 8  5 , l  4 .7  3 , 7  2 , 7  5 . 9  1 , 2  

1490 NH CRKO USEO 
*SECNO 17 ,087  

3301 hU CHANGED MORE THAN HUlNS 

FLOY DISTRIBUTION FOR SECNO= 17.09 CISEL= /683 ,43  

STA= 9626, 9712,  9719, 9973,  10032, 10069, 10076, 
PER 4- 3 . 8  42 .2  11 .0  3 9 . 5  3 - 4  - 0  

A k i A =  1 5 6 , 9  9 3 8 , 5  280.5 459 ,9  1 1 9 , 6  3 . 2  
UEL= 5 . 1  9 . 5  8 , 3  1 8 . 1  6 . 0  2 - 3  

DEPi i i=  1 , 8  4 , 5  5 , 2  7 . 8  3 2 a 5 

1490 NH CRRO USEO 
*SECNG 17.287 
1530 MANNINCS N URLUES FOR CHANNEL COfiPOSITED 

3301 nU CHRNGEO MORE THAN HUINS 



S i i N O  DEPTH CUSEL CRIYS YSELK i G  HV HL OLDSS BUNK ELEU 
Q QLOE QCH PRO8 RLOB RCH RROB UOL TMH LEFT/RIGHT 
T I E  d L 0 E  UCH UROb XNL XNCH XKR W TN E L R I N  SSTR 
SLOPE XLOEL XLCH XLOE! I T R I R L  I D C  iCONT CORRR TOPWID ENDST 

j470 ENCKORCHRENT STl lTIONS= 9763.0 10253,O TYPE= 1 TRRGET= 550,000 
17.287 7,21 1691,Ol .03 1690.04 1692,02 1,01 6,41 .27100000,00 
21100. 0, 18797. 2303, 0. 2257. 412. 2594. 549. 1687,60 
1.49 ,OO 8 3  5,59 ,000 ,036 ,040 ,000 1683,80 9700,OO 

,004509 1030. 1056. 960. 3 0 0 ,OO 550.00 10250.00 

FLOW DISTRIBUTION FOR SECNO= 17.29 CWSEL= 1691,Ol 

S T  9700. 10130, 10170. 10231, 10250, 
PER a= 89,l j. 6 5.7 1,6 

RREB= 2257,2 1 3  210.8 65.1 
U E i =  8.j 5,6 5.7 5,l 

DEPTH= 5,2 3,4 3-5 3.4 

!190 Nil  CRRD USED 
*SECHO 17,487 
15jO MANNINCS N VALUES FOR CHllNNEL COMPOSITED 

3470 ENCROACHMENT STIT IONS= 96G0,O 10150.0 TYPE= 1 TBRGET= 500.000 
17.487 7,48 1697,;8 .03 1696,37 1698,59 1.40 6.56 .00100000.00 
21150. 0. 21100, 0 , 0, 222j, 0. 2653, 561. 100000.00 

i.52 ,OO 9.49 .0$ ,000 ,040 ,000 ,000 1689,70 9600,OO 
.BbYi83 1050, 1056, 990, 2 0 0 .OO 500.00 iO1OO.OO 

FLGU DISTRIEUTION FOR SECNO= 17.49 CWSEL= 1697,18 

1490 KH CRRD USED 
rSEENO 17.720 
15j0 IRNNINGS N UHLUES FOR CHRNNEL COMPOSITED 

3470 ENCRORCHMENT STBTIONS= 9915,O 10415,O TYPE= 1 TRRGET= 500.000 
17,720 7.47 1706.77 ,C0 i705,78 1708.25 1,47 9.66 , 00100000.00 
illC0, 0. 16948. 4152. 0. 1637. 623, 2716, 575. 1704.20 
1.55 .00 10'35 6-67 ,000 ,036 ,040 ,000 1699.M 9915,OO 

#0ca~i5 1260. 1 2 ~ ,  1115. 5 o o .OO 50OaO0 io415.00 



SECNO DEPTH CUSEL CRIUS USELK EG H U HL OlOSS BANK [LEU 
Q ( L G ~  QCH QROB ALOE RCH flROB UOL TUR LEFT/RiGHT 
TIRE ULGB VCH UROB XNL XNCH XNR Y TN ELMIN SSTfl 
SLOPE XLOBL XiiH XLUER ITRIRL IDC ICONT CORHR TDPUID ENDST 

FLOW DISTRIGUTION FOR SECNU= 17.72 [USEL= 1706,77 

1490 NH CORD USED 
*SECNO 17.840 
i5ju M i l N ~ i i t i G S  N VRLUES FdR CHRNNEL COMFOSITED 

FLOY OISTKIBUTION FUR SECNO= 17.84 CUSEL= 1710.52 



THIS RUN E X E C U T E D  2/14/91 
W * * * ~ * * # * * * * * * * * * ~ ~ * * * * ~ * i ~ ~ * * t ~ ~ t * * ~ * I t * * * * * * * * * * *  

HEC2 R L L E A S E  D A T E D  S f P  88 U P D A T E D  S E P T  1989 

ERRO! CORR - 01,02,03 
M O D I F I C A T I O N  - 

* * * * t * * * * * * * * ~ * X * * * * t * * ~ * * * * * * * * ~ * I * * ~ W * * * * * ~ * * * * *  

N O l E -  A S T E R I S X  ( 3 )  RT L E F T  O F  C R O S S - S E C T I O N  NUMBER I N D I C R T E S  M E S S A G E  IN SUMMRRY O F  E R R O R S  L I S T  

S L C N D  E L M I N  C U S E L  Q UCH D I F U S X  TRPWID D E P T H  H U SSTl E N O S T  

P A G E  7 

14:56:13 

QLOB 

23285,25 
21660.41 

13909.15 
9937 ,63  

10817,45 
6557 ,58  

55!6,74 
2644.61 

5735. '32 
2463,99 

5376,42 
1659.21 

-00  
, 0 0  

, o o  
, o o  

, 00 
$ 0 0  

, 0 0  
, 0 0  

5050,99 
2733,63 

1 

QROB 

,0, 
, O C  

2 2 2 6 . 4 ~  
3 1 4 7 , l i  

795 .4 i  
. 1, 

8 01 
. Oi 
.3C 
, CC  

, $( 

, oi 

$0; 
, 3 :  

7L1 !I, 5i 
3 j 8 2 , 7 5  

5594.62 
1449,;Y 

,00  
, O C  

, OG 
. OC 



UCH DIFUSX TDPYIO DEPTH HU SSTR ENOST QLOB UROB SECNO ELMIN CYSEL 4 



UCH OIFWSX T O F ' Y I D  SSiA ENDST QLOB Q8DB 

* ;j. 5.18 
l ? .  548 



SECNO CiflIN CUSEL Q UCH 

7 8 7 j  
6 ,95 

8 , 6 8  
? 8 53 

9 .34  
9 , 2 0  

9 , 8 8  
11,28 

8 , 0 5  
8,33 

8.44 
9,49 

9 8 79 
10.35 

7.35 
9 # 9 3  

DIFCSX TOFUID 

6 .52  914,44 
7 ,46  700,OO 

5 , 8 9  822.66 
5 .24  600,OO 

7 . 4 0  784.24 
7 . 9 3  500.00 

6 ,47  756.02 
5.80 450.00 

6.80 1163,81 
7 , 5 8  550,OO 

6 . 3 3  801.48 
6 .18  500,OO 

9,41 1175,OO 
9 , 5 9  500.00 

3,80 1106,07 
3 . 7 4  400.00 

DEPTH 

7 -47  
8 , 4 7  

5,66 
6,131 

8 .27  

I, 14 
8 ,33  

6 , 2 4  
7.21 

6.67 
7 ,48  

6 , 4 8  
7 , 4 7  

5,58 
6 - 5 2  

H u SSTR ENDST ULOE QEOB 
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13,548 PROFILE= 1 20 T R I f l L S  flTTEUPTE0 TO BRLRNCE USEL 

14,137 PROFILE= I  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RRNGE 

CAUTIUII SEChO= 
CHCTION SECNO= 

1 4 , 3 2 j  PROFILE= 1 C R I T I C A L  OEPTH RSSUMED 
14,323 PROFILE= 1 MINIMUM SPECIF IC  ENERGY 

14,547 YHUFILE= 2 C R I T I C A L  DEPTH flSSUMEO 
14.547 PROFILE= 2 HINIMUM SPECIF iC  ENERGY 

ChCTION SECNO= 
CAUTION SEENO= 

14,743 Pf iOFILE= 2 CUtiUEYANCE CHRHGE DUTSIDE ACCEPTABLE RRNGE 

CHUTIUN 5ECNO= 
CRUTiUN SECilO= 
YHRNING SEENU= 

14.943 PROFILE= 1 C R I T I C A L  OEPTH ASSUME0 
14.943 P R O F i L i =  1 MINIMUM SPECIF IC  ENERGY 
14.943 PROFILE= 2 CONVEYRNCE CHRNGE OUTSIDE ACCEPTRBLE RRNGE 

I5,3U4 PROFILE= 2 C N I T I i A L  DEPTH ASSUMED 
15,304 PROFILE= 2 MINIMUM SPECIF IC  ENERGY 

15.923 PROFILE= 1 C R I T I C R L  DEPTH RSSUIED 
15.923 PROFILE= 1 MINIMUM SPECIF IC  ENERGY 

CkCTION SECNO= 
CRUTION SECNO= 

YHRNING SECNO= 16.129 PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CflUTION SECNO= 
CAUTION SECNO= 

16.315 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
16,315 PROFILE= 1 VINIMUH SPECIF IC  ENERGY 
16,315 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
15.315 PROFILE= 2 PROBABLE MINIMUM SPECIF IC  ENERGY 
16.315 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE USEL 

16.515 PROFILE= 2 CONVEYANCE CHRNGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO= 16,711 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE RCCEPTRBLE RANGE 

UARNING SiCNO= 16.900 PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE RCCEPTIBLE RANGE 

WRRNING SECNO= 17.840 PROFILE: 1 CONUEYRNCE CHANGE OUTSIDE ACCEPTABLE RRNGE 



FlOODi iAY UHTR, JRCKHRBBIT WRSH 1 0 0  YEHR 
P#OF;IE NU.  2 

------- FLOODWAY ------- b!HIER SURFACE ELEUATION 
STHTIOK WIDTH LECl I O N  MEAN UITH WITHOUT D I F F E R E K E  

A # t R  I t L O C I T Y  FLOOLWRY FLOODWAY 



; 
FLUUGUHI DRTA, JRLKRRDBIT Y R S H  10l i  YERR 
rRdFILE NU. 2 

- - - - - - - FLOOkdflY ------- 
jTRT1UN U i D l h  SECTIuN MEAN 

# .  dREH UELUCITY 

YRTiK SURFKE EiEUATION 
IiITH UITHOUT DIFFERENCE 

FLOODWRY FLOODYflY 
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ilfP*iti*tflf*ifit***C*f**ft1tfItttftl~*ftft**~f** 

HECZ RELEASE DATED SEP 88 UPDRTED SEPT 1989 

PAGE 1 

THIS RUN EXECUTED 5/25/91 10:31:48 

ERROR CORR - 01,02,0J 
MODIFICATION - 

* f * i * P t * * * * X t i X * * i t * * * * * * * * * * * * * X * * X . I * * * t * * * * * t * * *  

T 1 FLOOD CONTROL OISTRICT OF MRRICOPR COUNTY - CONTRBCT FCD 90-05 
T2 JACKRABBIT URSH FLOODPLAIN DELINEATION STUDY BY BURGESS & NIPLE 
T3 STAR MASH 1 0 0  YEAR ( 6 0 2 )  244-8100 J .  MISCHLER 

J 1  ICHECK INQ NINU I D I R  STRT METRIC HUINS Q USEL FP 

J ?  NPROF IPLOT PRFVS XSECV XSECH FN RLLDC I E U  CHNIM ITRACE 

J j  UBRIRBLE CODES FOR SUMMRRY PRINTOUT 

JACKRRBEIT URSH SECTION 7 . 8 7 4  I S  JUST OOYNSTREAM OF THE CONFLUENCE 
OF STAR URSH AND JACKRRBEIT YISH. JRCKRABEIT UBSH SECTION 8 , 0 6 2  I S  
UITHIN THE STRR URSH CONFLUENCE RREA RND HRS BEEN RENBMEO SECTION 0 . 0 9 5  
FOR THIS MODEL TO REPRESENT I T S  LOCATION I N  STRR UASH 5 0 0  FEET UPSTRERE 
OF THE THALYEC CONFLUENCE, THIS FLOODPLAIN DELINEATION BEGINS AT THE 
CONFLUENCE RND PROCEEDS UPSTRERR IIBOUT 2 MILES TO THE INTERSECTION OF 
STRR YASH RNO THE POUERLINES. THE PURPOSE OF JRCKRAEBIT WASH SECTION 
7 .874 I S  TO PROVIDE I N I T I R L  BRCKYATER UITH AN ELEVATION COMPUTE0 EY 
SLOPE AREA METHOD, THE THRLUEG SLOPE FROM JACKRABBIT URSH SECTIONS 7 , 7 1 3  
TO 7 . 8 7 4  I S  0 .0064.  THE THRLYEG SLOPE FROM JACKRABBIT URSH SECTIONS 
7 .713 TO 8 . 0 6 2  I S  0 . 0 0 5 7 ,  THE STARTING SLOPE WRS SET f lT 0 , 0 0 6  FEET/FOOT. 
THE HYDROLOGY RNRLYSIS OETERtlINED THRT THE FLOOD PERKS ON STAR YASH 
AN0 JACKRABBIT URSH DO NOT COINCIDE, THEREFORE, STRR YRSH I S  HOOELED 
SEPARATELY INSTEAD OF AS 1 TRIBUTARY RUN, 

NH ClRDS RRE USED THROUGHOUT THIS IOOEL FOR IANNINGS n UIILUES OUE TO 
THE BRAIDED NRTURE OF THE CHRNNEL. IANNINGS n VALUES UERE SELECTED I N  
THE FIELD USING, AS R GUIDE, THE PRELIHINRRY DRflFT ( 7 - 3 - 9 0 . 2 )  OF 
' NBNNINGS ROUGHNESS COEFFICIENTS FOR STREllM CHANNELS BND fLOODPLAINS I N  
I R R I C O P l  COUNTY, RRIZONA ', U.S. GEOLOGICRL SURVEY, flRNNINGS n UBLUES 
YERE OISTRIflUTED ACROSS INOIVIOURL CROSS SECTIONS BY COMPflRISON YITH 
1: 19000 AERIAL PHOTOGRAPHS USED FOR HAPPING. 

CROSS SECTION LRBELS INDICATE RIVER HILES REOUE THE MOUTH. 
P I S  COMPUTED JUST DOUNSTRERH OF THE CONFLUENCE UITH POYERLINE UISH 
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SECNO bEPTH CUSEL CRIUS YSELK EG H U HL OLOSS BANK ELEU 
P ULOE QCH QROE RLOE ACH AROB UOL TUA LEFT/RIGHT 
T IME ULOB VCH VROB XNL XNCH XNR Y TH E L f l I N  SSTA * SLOPE XLOEL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPYID ENDST 

CCHV. . 100 CEHU= ,300 
1490 NH CARD USED 
*SECNO 7 . 8 7 4  
1530 I IANNINGS N UWLUES FOR CHANNEL CONPOSITED 
1530 MANNIHES N VBLUES FOR CHANNEL COMPOSITE0 
1530 MANNINGS N VALUES FOR CHANNEL COflPDSITED 
1530 MBNNIHGS N UlLUES FOR CHANNEL COMPOSITE0 

7 .874  5 .96  1363,26 , O O  1363,OO 1364.08 .82 , O O  , O O  1.361.80 
17600. 5105, 12161. 3 4  738. 1623.  134 .  0 ,  0 .  !362,50 

. O O  6 . 9 2  7 .49  2 . 4 9  ,035  , 0 3 5  ,035  ,000  1357.30 9316.03 
,006086 0 a 0 ,  0 ,  0 0 4 ' 0 0  958 .21  10274.23 

FLOY D I S T R i B U T I O N  FOR SECNO= 7.87 CUSEL= 1363.  26 

P R G E  ! 

STR= 9!!6. 9411, 9447, 9481. 9531* 9586,  10055,  102!4. 
PER Q= 4 - 4  4 . 5  6 . 2  9,O 3,O 6 9 . 1  1 . 9  

AREB= 1 5 8 . j  112.1 3 1  193.2 1 4 1 . 0  1623 .3  1 3 3 , ?  
UEL= 4 . 8  7 , 1  8 - 2  8 . 2  6 2 7 . 5  2 , 5  

DEPTH= 1 , 7  3 a 1 3 .9  3 . 9  2 , 6  3 . 5  - 6  

1490 NH CARD USED 
*SECNO , 0 9 5  

, 095  6.61 1368.61 . O O  . O O  1369.24 - 6 3  5,1! .02 1366 ,90  
17600. 4531,  12807. 262, 1019,  1838 ,  7 7 ,  6 5 .  25. 1367.40 

- 0 5  4 .45  6 , 9 7  3.40 ,035 ,031 ,035 ,000  1362.00 9285,67 
,004156 1135, 993. 900. 3 0 0 . O O  !16C,81 10446.48 

FLOY D I S T R I B U T I O N  FOR SECNO= ,09 CUSEL= 1368 ,61  

STA= 9286 ,  9310, 9420, 9529, 9651. 9774, 9829, 9860. 9992, 10000, 10085,  10259, 10325. 
PER Q= 3 .2  3 .8  4 , 3  3 .4  4 . 6  3 , 9  2 , 4  9 . 9  1 . 1  2 9 , l  6 . 3  19 .4  

AREl=  8 9 , l  157 .5  189.6 1 7 3 , 3  214,O 1 1 4 , 3  0 1 , l  338 .7  3 6 , 5  4 9 5 , 2  359.6 349.0 
UEL = 6.4 4 , 2  4 .0  3 . 5  3 . 8  6 . 0  5 . 2  5 , l  5 . 2  1 0 , 3  3 , l  9 , 8  

DEPTH= 3 - 7  1 , 4  1 , 7  1 , 4  1 . 5  3 - 3  2 .6  2 . 6  4 . 6  5 . 8  2 , l  5 .4  

S T I =  10324 ,  10390. 10446, 
PER Q= 7.0 1 . 5  

I R E I =  258.5 77.1 
UEL= 4 . 8  3 . 4  

DEPTH= 3 , 9  1 , 4  



SECNO DEPTH CUSEL CRINS YSELK E L  H U HL OLOSS BONK ELEU 
R R iOE RCH UROE ilLOE ACH BROB UOL TUB LEFT/RIGHT 
T IME VLOB UCH URDB XNL XNCH XNR UTN E L M I N  SSTil 0 SLOPE XLOBL XLCH XLDBR I T R l R L  I D C  ICONT CORAR TOPUlD ENDST 

3301 HU CHANCED MORE THAN HUINS 

7115 M I N I n u n  SPECIFIC ENERGY 
3720 C R I T I C A L  DEPTH ilSSUflED 

321 6,16 1376.56 1376.56 .00 1377.99 1.44 6,25 .24 1374,20 
17600, 406, 14503, 2691, 84. 1397. 591. 131, 51. 1372,60 

-08 4,82 10.38 4.55 ,040 ,036 ,040 ,000 1370.40 9763,42 
,007142 890, 1193. 1415, 3 11  0 .00 805.57 10568.99 

FLOU D I S T R i B U T I O N  FOR SECNO= .32 CYSEL= 1376,56 

STA= 9763. 9812, 9827. 10062. 10085, 10166. 10285, 10569, 
PER Q =  2 , 3  . 2,3 75.4 4#7 8,8 4.1 2 - 4  

BREB= 84,2 54,l 1228,5 114.0 2'39,6 174,2 177.6 
UEL= 4,8 7.3 10.8 7.3 6.5 4,l 2.4 

DEPTH= 1 7  3,6 5.2 5.0 3*0 1,5 $6 

1490 NH CBRD USED 
ISECHO .504 - 
1530 Ni lNNIt iGS N UBLUES FOR CHANNEL COHPOSITED 

- 

PALE 6 



3 3 0 1  1:' C H G Y G E D  [ORE THRN HUINS 

3 3 0 2  UGiY:s,: CONVEYANCE CHRNGE OUTSIDE OF RCCEYTAELE RANGE, KRRTIO = 1 , 6 9  

FLOU D;5TRiBUTION FOR SECNO. , 50 CUSELz 1 3 8 1 , 6 1  



5/25/;i 10:?1:48 PRGE : 

SECHO DEPTH CUSEL CRIYS USELK EG HU HL OLOSS BRNK ELEU 
Q QLOB PCH [ROB ALOB RCH AROB UOL TUR L EFT/RIGHT 
T I H E  ULOB UCH UROE XNL XNCH XNR UTN E L f l I N  SSTR 
SLOPE XLOBL XLCH XLOBR I T R i R L  IDC ICONT CORRR TOPYID ENDST 

1490 Ntl C l i D  USED 
tSEChO . c z 4  

1530 MAHNinGS N UALUES FOR CHRNNEL COIPOSITED 
,694 6 ,72  1384,62 , 00 .00 1385.01 ,39 2 ,94  .01 1388.50 

17600. 0 ,  12726, 4874, 0 .  2330. 1335. 275. 95,  1382,90 
,19 , O O  5 ,46  3.65 ,000 ,041 ,040 ,000 1377,90 9925.04 

,003722 950, 1003, 920. 4 0 0 . O O  1 2 6 5 , l l  11190,15 

FLOY D I S T K I B U T I O N  FOR SECNO= .69 CUSEL= 1384.62 

1490 HH CaBD USED 
*SECNO ,865 

,885 5 ,46  1389,46 a 00 , O O  I390,02 -56 4 ,96  ,05 1387.60 
17600, 3361. 11036, 3203. 580. 1728. 655. 352. 124. 1387,90 

,23  5.79 6 ,39  4.89 ,040 ,039 ,040 ,000 1384.00 9724,03 
,006813 i005. 1008. 1010. 3 0 0 - 00  1230.17 10954-20 

FLOY D I S T R l 8 U T I O N  FOR SECNO= ,88 CUSEL= 1389.46 

STR= 9724, 9807, 9867, 9909. 9955, 9972, 10023. 10050, 10552, 10757, 10849, 10888, 10954, 
PER P =  7 . 3  5 , 9  3.1 2.9 1 .0  12.0 1.9 47.8 4,l 7,4 5.2  1 .5  

RREA= 213.7 168,6 99.1 98.8 40.1 224.7 71.8 1391 , l  220,9 230,2 122.2 8 1 , 5  
UEL= 6,O 6 , l  5 .4  5 , 1  4 .3  9 . 4  4 , 7  6 .0  3 ,  2 5 , 7  7.5 3 .3  

DEPTH= 2.6 2 , 8  2.4 2 - 1  2 . 4  4.4 2 , 7  2 .8  1 .1  2.5 3 , l  1 , 2  

1490 NH CRRD USED 
*SECNO I .  100 

1.100 5 ,64  1395.24 -00  , O O  1395.68 -44  5 .65  ,01 1392.90 
17600. 1116. 7868. 8616. 273. 1344. 1738. 428. 153,  1393,bO 

-29 4 ,09  5.85 4,96 ,040 ,037 ,040 ,000 1 3 8 9 , 6 0 9 7 9 2 . 3 4  
,004228 1170, 1135, 920, 3 0 0 . O O  1189.61 10981.95 



5/25/91 10:31:48 PRGE R 

SECNC DfPTH CYSEL CRIUS USELK EC H U HL OLOSS BANK ELEU 
Q QLOB QCH QROB ALOB ACH AROB UOL TUR LEFT/RICHT 
TIME VLOB UCH UROB XNL XNCH XNR U TN ELMIN SSTfl 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D E  ICONT CORM TDPUID ENDST 

FLOU DISTRIZUTION FOR SECNO. 1,lO CUSEL= 1j95,24 

STR= 9772, 9906, 9932, 9942. 10055, 10331. 10394, 10457. 10550, 10636. 10667. 10721. 10818. 
PER 4= 4 , 2  2,l -6 20,8 23.4 3.8 3.7 5.4 7.5 3.3 11.3 6.2 

AREA= 197,7 75,2 26,4 495.4 822.4 152.7 150.9 217.3 259.4 106.7 269,8 251.8 
UEL= 1.8 4.9 ? , 7  7,4 5,O 4 , 4  4.4 4.4 5.1 5.5 7.4 4,3 

DEPTH= 1,7 2.9 2,6 4,4 3,O 2 - 4  2.4 2.3 3.0 3 - 4  5.0 2.6 

STA= 108!!, 10866. 10956, 10982. 
PER Q =  4 - 1  3-1 .6 

RRER= 143,6 151.4 34.8 
VEL= 5.0 J.6 3.0 

DEPTH= 3,O 1,7 1,3 

1490 NH CBEO USED 
*SECNO 1.26f 

3301 HU CH6AGED MORE THRN HUINS 

7185 MINInUP; SPECIFIC ENERGY 
3720 CRITICAL DEPTH RSSUMED 

1.269 6,61 1400.61 1400.61 .00 1402,21 1,59 5,39 .35 1398.80 @ 17600. 1037 16561. 0 .  232. 1595. 0 479. 170, 1401.00 
.31 4.47 10,39 .OO ,040 ,036 ,000 ,000 1394,OO 9741.94 

,010287 9504 892, 740. 1 11 0 ,OO 600.59 10342,53 

FLOU OISTRiEUTION FOR SECNO. 1.27 CYSEL. 1400.61 

STA= 9742, 9880, 99j4. 9956, 10034, 10080, 10111, 10268, 10322, 10345, 
PER 4= 7 2,2 2.6 22.9 0 13.2 24,6 19.4 . 8  

RREA= 153.1 79.0 61.9 346.8 191,4 172.4 518.0 271.3 33.0 
UEL= 4,3 4.9 7.5 11.6 9,7 13,5 8,3 12,6 4.1 

DEPTH= 1 , l  1,5 2.8 4.4 4.2 5.6 3,3 5.0 1.6 

1490 NH CARD USED 
*SECNO 1.464 
1530 !ANNI#GS N VALUES FOR CHANNEL COIPOSITED 





SECh3 DEPTH CUSEL CRIYS YSELK EG H U HL OLOSS BANK ELEU 
Q QLOB QCH QROB ALOB flCH RROB UOL TUA LEFT/RIGHT 
TIFE ULOB UCH UROB XNL XNCH XNR Y TN ELflrN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3 j 0 1  HU CkRNGEO MORE THAN HUINS 

3302 UIRNING: CONUEYIINCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2 .01  

FLOW D!STRIBUTION FOR SECNO= 1,46 CUSEL= 1406.62 

$TO= 9128,  9817, 9867, 9955. 10603, 10701. 10750. 
PER P= 3.6 3,2 4 , 2  8 3 . 9  3 a 8 1 . 4  

BREfi= 193.1 139 ,3  215.2 2916,7 180,O 83 ,7  
UEL= 3 - 3  4 - 0  3 .4  5 . 1  3 . 7  2 , 9  

DEPTH= 2 ,2  2 , 8  2 , 4  4 . 5  1 , 8  1.7 

rSECNO 1.650 
15J0 RRNNINGS N UALUES FOR CHBNNEL COMPOSITE0 

PAGE 9 



3302 WRRNIHG: CONUEYRNCE CHONGE OUTSIDE OF QCCEPTRBLE RRNGE, K R R T I O  = . 5 4  

FLOU D I S T R I B U T I O N  FOR SECNO= 1 .66  CUSEL= 1 4 1 0 , 7 2  

STO= 9304.  9470. 9495. 9507. 9585, 9701,  9760,  9885,  9965.  10167. 10284, 10337. 10379, 
PER Q= 3 . 0  6 . 3  4 ,O  3 , 9 5 , 5 3 . 8  4 . 5  1 . 5  33 .5  6 , 2  4 , 3  3 . 6  

RRER= 149,O 109.7 60 .2  133.7 1 9 3 , 6  1 1 9 . 0  176,O 7 7 , 3  727.2 2 0 9 , 4  1 2 2 , 8  100 .9  
UEL=  3 , 6  10.1 1 1 , 7  5.1 5 - 0  5 . 6  4 . 5  J a 4 8 , l  5 , 2  6 . 1  b 5 3  

DEPTH= , 9  4 . 4  5 . 0  1 . 7  1 , 7  2,O 1 , 4  1 , 0  J S 6  1 , 8  2 , 3  2 , 4  

S i l l =  10379 ,  10404, 10452, 10470. 10486. 10504.  10518 ,  
PER Q= 3 . 7  3 - 1  5 , 7  3 - 3  3 . 2  1 , O  

RREb= 8 3 , 9  96.0 96.7 7 5 , 5  66 .9  29.7 
UEL= 7 . 8  5 , 6  1 0 , 4  7 , 8  8 . 4  5 , 8  

DEPTH= 3 , 4  2 . 0  5 , 4  4 , 7  3 , 7  2 , l  



5/25/71 10:!1:48 PRGE 10 

SECNC DEPTH CUSEL CRIUS YSELK EG HU H L OLOSS 6RHf  ELEU 
P 8 1 0 6  BCH UROB RLOB ACH M O B  UOL TUR LEFT/RIGHT 
TIME ULOE UCH UROB XNL XNCH XNR U TN E L f l I N  SSTR 
SLOPE XL0L.L XL tH XLOBR I T R I A L  IDC ICONT CORAR TOPYIO EHDST 

1490 NH C : - 2  USED 
rSECNO ! E.:; 

1.88~ 7.45 1417.55 ,OO ,OO 1418.14 ,58 6,66 ,02 13;5.40 
14000, 61288 7852, 21, 1356. 1102, 13. 086. 241.  14!0.33 

,4i 4.52 7.12 1.64 ,040 ,036 ,040 ,000 1410.10 928!, 27 
,003625 1120, 1193. 1240. 2 0 0 ,OO 828.60 10109.86 

FLOU D1STO;BUTION FOR SECNO= 1,89 CYSEL= 1417.55 

STd= 9CS1,  936!, 9389. 9424. 9464, 9499, 95!1. 9658, 9750, 9826, 9860. 9895, 10066. 
PER 8 =  !. 5 9,6 6.3 3.7 3.1 3,8 3-5 5.6 3.6 1.0 3.0 50,8 

flRER= 140,l 167.1 156.6 114.4 98.3 106,6 176,l 204,2 142.7 49.6 109,j 912.1 
UEL= 3, 5 8.0 5.6 4,5 4,s 5 , O  2.8 !. 9 3 5 2,9 3.8  7 , 9  

DEPTii= 1.7 6,4 4,5 2,9 2.8 3,3 1,4 2,2 :.9 1 , 5  !,I 5.: 

STA= i f 2 s 5 ,  10090, 10110, 
PER Q =  2,! a 1 

AREA= 80,6 12.5 
V E L =  4,O 1.6 

DEPTH= 3,4 ,6 

@ 1490 NH C i R i !  USED 
*SECNO 2,097 

FLOU C I S f P I e U T I O N  FOR SECNO= 2,10 CISEL= 1422.25 

STII= 10430, 10491, 10587. 
PER Q =  3 - 2  2.2 

AREA= 109.2 89.0 
UEL= 4,l 3,4 

DEPTH= 1 ,8  .9  



PRGE 11 

~ * * t * ~ * t f f * * * ~ t * f * * * f i ~ * f * f ~ * ~ * f f ~ * * * t I * # * t t t f * * * *  

HEC2 RELEISE D iTED SEP 88 UPOBTED SEPT 1989 

T H I S  RUN EXECUTED 5/25/91 10:31:54 

ERROR CORR - 01,02,03 
MOOIF ICATIDN - 

X * f f f X * * i ~ l l l l * * t f f f f f f Y f f X * X u I * I f f f f f * X * P f t f f f * * * * * * ~ * * X *  

NOTE- BSTERISK ( * )  BT LEFT OF CROSS-SECTION NUMBER INDICBTES MESSBGE I N  SUMMARY OF ERRORS L I S T  

S T i R  WRSH 100 YERR 

SUMNRRY PRiNTOUT 

SECNO 

7.874 

,695 

i~ ,321 

CYSEL Q 

1363,26 17600.00 

1368,61 17600.00 

1376.56 17600.00 

1381.61 17600,OO 

1384.62 17600,OO 

1389,413 17600,OO 

1395,24 17600.00 

1400,61 17600.00 

1406.62 17600,OO 

1410,72 17600.00 

1417-55 14000.00 

1422.25 14000.00 

VCH 

7,49 

6.97 

10,38 

6,35 

5,46 

6.39 

5-85 

10.39 

5.06 

8,11 

7.12 

7.45 

DEPTH H V 

5.96 ,82 

6.61 .63 

6,16 1.44 

7.71 ,45 

6,72 .39 

5.46 $56 

5.64 .44 

6.61 1,59 

6 72 , 36 

6-42 .74 

7.45 .58 

6.05 ,61 

SSTA ENDST 

9316,03 10274,23 

9285,157 10446,48 

9763,42 16568.99 

9850,80 10727,78 

9925,04 11190,15 

9724,03 10954,ZO 

9792.34 10981.95 

9741.94 10342,53 

9728.15 10749.75 

9303,73 10518,38 

9281.27 10109.86 

9411,Ol 10586.93 

PLOB 4NOB 

5104,88 333.86 

4530,69 261,93 

405,99 2690.63 

,OO 8874.24 

-00 4873,53 

3360.58 3203.49 

1115.64 8616,22 

1037.02 -00 

1929.79 904,98 

5704.04 5998,82 

6127.88 20,54 

5149.12 1314.29 



8 SUMMRRY OF EliRORS RND SPECIAL NOTES 

CRUTION SECH?= ,321 PROFILE= I CRIT ICRL DEPTH RSSUMED 
CRUTIGN SECh3= ,321 PROFILE= 1 MINIMUM SPECIF IC  ENERGY 

URRNING S E C G 2  ,504 PROf ILE= 1 CONVEYANCE CHRNGE OUTSIDE RCCEPTRBLE RRNGE 

CAUTION SECNO= 1.269 PROFILE= 1 C R I T I C I L  DEPTH ASSURED 
CAUTION SECHO= 1.269 PROFILE= 1 MINIMUM SPECIF IC  ENERGY 

YARNING SECUO= 1,464 PROFILE= 1 CONUEYRNCE CHANGE OUTSIDE ICCEPTIELE RRNGE 

YRRNING SECHO= l ,b60 PROFILE= 1 CONUEYANCE CHRNGE OITSIDE RCCEPTflBLE RRNGE 

PRGE 12 



tnt t t t f i tXttrt tXntXtxIt tat t i f tnt tHtt t fsxt t t twtt~t ts t tnt*  

URTER SURFRCE PROFILES x 

DEVELOPED 8Y THC COE t 

* UERSION OF SEPTEMBER 1988 x 

* ERROR: 01,02,03 t 

* RUN DRTE 5/25/91 TINE 10:32:32 I 

X  X  X X X X X X X  X X X X X  X X X X X  
X  X X  X  X  X  X  
X  X X  X  X  
X X X X X X X  X X X X  X  X X X X X  X X X X X  
X  X X  X  X  
X  X X  X  X  X  
X  X  X X X X X X X  X X X X X  X X X X X X X  

t * * t X ~ t f ~ t l ~ * ~ n t t t t t t f ~ n ~ t . 1 t Y X X t t ~ t f f t ~  

* OODSON & RSSOCIgTES, I N C .  t 

* HYDROLOCIST flND C I V I L  ENGINEERS fi 

* 5529 F f l  1960 UEST SUITE !14 t 

* HOUSTON, TEXflS 77069 s 

* (713) 440-3787 Fax (713) 440-4742 * 
t * * * X * * ~ t t * * * ~ ~ X t * * ~ I t * t t f * * * * t t X t t f * * ~ X  

END OF BRNNER 
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T H I S  HUN EXECUTED 5 / 2 5 / 9 1  10:32:32 
t * i * ~ t t t t t * ~ * t t f ~ * * I * * I t ~ t t * t t t t * * ~ I I t * ~ t ~ t * ~ * * t t t t t  

HECZ RELERSE DRTED SEP 8 8  UPDRTED SEPT 1 9 8 9  

ERROR CORR - 01 ,02 ,03  
MODIFICRTION - 

t t t t f * t t t ~ t * t ~ ~ t t * t t t t f t t ~ t I * t t ~ ~ * ~ * t * t t t t f * * * t * t t  

T 1  FLOOD CONTROL D I S T R I C T  OF MRRICOPR COUNTY - CONTRRCT FCD 9 0 - 0 5  
T2  JRCKHRBBIT UASH FLOODPLRIN DELINERTION STUDY BY BURGESS 6 N I P L E  
T STRR UASH 1 0 0  YEAR ( 6 0 2 )  2 4 4 - 8 1 0 0  J ,  MISCHLER 

J 1  ICHECK INQ NINU I D I R  STRT METRIC HUINS Q USEL FQ 

3 2  NPHDF I P L O T  PRFUS XSECU XSECH FN RLLDC I B Y  CHNIN ITRRCE 

J3 URRIRBLE CODES FOR SUMMARY PRINTOUT 

T H I S  FLOODWAY DELINERTION BEGINS UPSTRERM OF THE JHCKRtlBBIT UgSH 
CONFLUENCE AND PROCEEDS UPSTREHU RBOUT 2 MILES TO THE INTERSECTION OF 
STRR URSH AND THE POUERLINES. THE F I R S T  SECTION FROM THE NATURRL 
100-YEAR PROFILE MODEL THRT I S  UPSTRERM OF THE COMPUTED JACKRABBIT 
YRSH FLOODURY I S  SECTION 0 , 3 2 1 .  THE STRRTING ELEURTION I S  FROM THE 
NRTURHL PROFILE RUN, WHICH ASSUMED C R I T I C f l L  DEPTH. 

THE FLOODUAY YRS ORIGINRLLY COMPUTED USING METHOD 6. RESULTS YERE 
REUIEUED AND RDJUSTMENTS UERE MRDE TO Y IELD RERSONRBLE FLOODURY 
BOUNDRRIES UHICH MEET THE 1 , O  FOOT SURCHRRGE L I M I T  U H I L E  NOT CRUSING 
EXCESSIVE VELOCIT IES.  THE ORIGINRL METHOD 6 RUN URS BfiSED ON EPURL 
CONUEYANCE I N  BOTH OUERBRNKS, 

THE HYDROLOGY RNRLYSIS DETERMINED THtlT THE FLOOD PERKS ON STRR YRSH 
RND JRCKRRBBIT YRSH DO NOT COINCIDE, THEREFORE, STRR URSH I S  MOOELED 
SEPRRRTELY INSTERD OF I S  tl TRIBUTRRY RUN. 

NH CRRDS ARE USED THROUGHOUT T H I S  MODEL FOR MINNINGS n VRLUES DUE TO 
THE BRAIDED NRTURE OF THE CHRNNEL, MRNNINGS n VRLUES YERE SELECTED I N  
THE F I E L D  USING, I S  I GUIDE, THE PRELIMINRRY DRRFT ( 7 - Y - 9 0 . 2 )  OF 

MRNNINGS ROUGHNESS COEFFICIENTS FOR STRERH CHRNNELS RND FLOODPLRINS I N  
MRRICOPR COUNTY, RRIZONR ', U ,  5.  GEOLOGICRL SURVEY, MRNNINCS n VRLUES 
WERE DISTRIBUTED RCROSS INDIUIDURL CROSS SECTIONS BY COMPARISON Y I T H  
1 : 1 9 9 0 0  f lERIRL PHOTOGRRPHS USED FOR MRPPING. 

CROSS SECTION LRBELS INDICRTE RIVER M I L E S  RBOUE THE MOUTH. 
!I I S  COMPUTED JUST DOYNSTRERM OF THE CONFLUENCE Y I T H  POWERLINE URSH 
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j;;h0 DEPTH CJSEL CRIYS USELK EG H U HL OLOSS BANK ELEV 
iC PLOB QCH PRO0 ALOE ICH  AROB UOL T U I  LEFT/RIGHT 
T:" ULOB UCH UROB XNL XNCH XNR UTN ELMIN SSTll 
S L X E  XLOBL XLCH XLOBR ITR IAL  IDC ICONT CORflR TOPUlD ENDST 

CCHV= ,100 CEHU= ,300 
1490 nH CARD USED 
rSEiN8 ,321 
3720 LRIT ICAL  DEPTH ASSUMED 

.321 6,16 1376.56 1j76.56 1376,56 1j77.99 lS43 -00 .OO 1374,20 
17s;O. 407. 14491. 2702, 85. 1399, 595. 0, 0. 1372.60 

, 0 0  4.81 10.36 4.54 ,040 ,036 ,040 ,000 1370,40 9763,35 
.OG-096 890. 1193, 1415. 0 4 0 .OD 806.25 10569.60 

FLOY 3ISTRIEUTION FOR SECND= .32 CUSEL= 1j76,56 

14YO AH CARD USED 
tSECR2 ,504 
1530 2RNNINGS N VALUES FOR CHANNEL COMPOSITE0 





5/25/91 10:32:32 PRCE 

5iCNO DEPTH CUSEL CRIUS USELK EG H V H L OLGSS BANK ELEU 
@ Q106 QCH [ROB ALOE (ICH (IROB UOL TUG LEFT/RIGHT 
i i U E  VLOE UCH UROB XNL XNCH XNR U TN ELRIH SSTR 
;LOPE XLOBL XLCH XLOBR I T R I d L  IDC ICONT CORAR TOPUID ENDST 

14;: NH ERR0 USED 
IS!-40 ,694 
1.5:; MANNINGS N VALUES FOR CHANNEL COMPOSITED 

,694 6,72 1384,62 . 00 .OO 1385.01 .39 2.94 ,01 1388.50 
ii600, 0, 12725, 4875, 0, 2331, 1336 144. 44. 1382.90 

.11 -00 5,46 3,65 ,000 ,041 ,040 ,000 1377,90 9925.04 
,503718 950. 1003. 920. 4 0 0 -00 1265.12 11190,16 

iLCr DISTRIBUTION FOR SECNO. -69 CUSEL= 1384,62 

13;: NH CARD USED 
*Si,HO ,885 

,885 5.46 1389,46 .OO ,OO 1390,02 -56 4.96 .05 1387.60 
r?60Oa 3361 11036. 3203, 560. 1727. 655, 221. 72. 1387,90 

,15 5,79 6,39 4,89 ,040 ,039 ,040 ,000 1!84,00 9724,04 
. ~ 6 8 1 a  1005, 1008. 1010. 3 o o . aa 1230 16 10954.20 

FiGr DISTRIBUTION FOR SECNO. .88 CUSEL= 1389.46 

i49C NH CARD USED 
*SECNO 1.100 

i.100 5.64 1395.24 . 00 .DO 1395.68 -44 5.65 .01 1392.90 
i7600. 1116. 7868, 8616. 273. 1344, 1739, 297. 101. 1393.60 

,21 4,09 5.85 4.96 ,040 ,037 ,040 ,0001389.609792.34 
.104226 1170, 1135, 920, 3 0 0 .00 1189.62 10981,95 



!::NO DEPTH CWSEL CRIYS WSELK EG HV H L OLOSS BANK ELEU 
ff QLOB QCH QROB ALOB ACH flROB UOL TUA LEFT/RIGHT 
T i n E  ULOB VCH VROB XNL XNCH XNR Y TN ELMIN SSTB 
SLOPE XLOBL XLCH XLOBR I T R I B L  I D C  ICONT CORAR TOPYIO ENDST 

FLCb 3 I S T R I B U T I O N  FOR SECNO= 1 , l O  CWSEL= 1395,24 

149C NH CARD USE0 
*CEiNO 1.269 

3301 4U CHBNGED MORE THflN HUINS 

7185 ?IINIMUfl SPECIF IC ENERGY 
3720 C R I T I C R L  DEPTH BSSUMED 

I.269 6,61 1400.61 1400,61 ,00 1402.21 1.59 5,39 ,35 1398.80 
17600, 1037, 16563, 0, 232. 1595, 0. 348. 119. 1401,OO 

$23 4,47 10.39 ,OO ,040 ,036 ,000 ,000 1394.00 9741.94 
.0:3288 950. 892. 740. 1 11 0 ,OO 600,59 10342.53 

FLOY DISTRIBUTION FOR SECNO= 1.27 CWSEL= 1400,61 

STB= 9742, 9880, 9934. 9956, 10034, 10080, 10111, 10268, 10322, 10345, 
PER Q= 3,7 2,2 2,6 22,9 10.6 13-2 24.6 19,4 .8 

BREB= 153.1 79,O 61,9 346,8 191,4 172,4 517,9 271,3 j3.0 
VEL= 4.3 4.9 7.5 11,6 9.7 13,5 8-3 12.6 4.1 

DEFTH= 1 , l  1.5 2,8 4.4 4,2 5.6 3,3 5.0 1.6 

1490 NH CARD USED 
*SECHO 1,464 
1530 f lANNINCS N VBLUES FOR CHBNNEL COHPOSITED 



3265 SlUIDED FLOY 



SECNO DEPTH CWSEL CRIYS USELK EG H V HL OLOSS BRNK ELEU 
Q QLOB QCH PROB ALOB RCH RROB UOL TYR L E F T A I G H T  
T I V E  ULOB UCH UROB XNL XNCH XNR UTN ELM I N  S S T l  
SLOPE XLOBL XLCH XLOBR I T R I f l L  IOC ICONT CORRR TOF'WIO ENDST 

3301 hV CHRNGEO MORE THRN HUINS 

3302 YARNING: CONUEYRNCE CHRNGE OUTSIDE OF ACCEPTABLE RlNGE, KRflTIO = 2 .01  

FLOY OISTRIBUTION FOR SECNO= 1 . 4 6  CWSEL= 1406.62 

STR= 9728, 9917. 9867. 9955,  10603,  10701, 10750. 
PER O= ? ,  6 3 , 2  4 . 2  8 3 . 9  3 . 8  1 . 4  

RHER= 1 9 3 , l  1 9  215 ,2  2916.7 180 .0  8 3 , 7  
VEL= 3 - 3  4 . 0  j , 4  5 . 1  3 . 7  2 , 9  

DEPTH= 2 . 2  2 , 8  2 , 4  4 . 5  1,8 1 . 7  

1490 NH CflRO USED 
*SEENO 1 , 6 6 0  
1530 VRNkINGS N URLUES FOR CHflNNEL COMPOSITED 



?3C2 r G R N I N G :  CONUEYRNCE CHRNGE O U T S I D E  OF f l C C E P T R G L E  RANGE, K R H T I O  = . 5 4  

F L O Y  D I S T R I G U T I O N  FOR SECNO= 1 - 6 6  C I S E L =  1410,72 

STB= 10379. 10404. 10452, 10470, 10486. 10504, 10518. 
PER Q =  3 . 7  3 - 1  5 . 7  3 - 3  3 - 2  1 . 0  

f l k E B =  83.9 96.0 96,7 75 .5  66,9 29.7 
1'~'. 7 , 8  5 ,6  10.4 7 , 8  8 . 4  5 .8  

D E P T H =  3 - 4  2 . 0  5 . 4  4 - 7  3 .7  2.1 



5/25/91 10:32: 32 PRGE 9 

SECNO DEPTH CUSEL CKIYS USELK EG H V HL OLOSS LANK ELEV 
8 QLDB PCH QRDB ALDB ACH RRDB UDL TUB LEFT/RIGHT 
T I R E  VLOB VCH UROB XNL XNCH XNR UTN ELMIN SSTR 
SLOPE XLOGL XLCH XLOBR I T R I f l L  IDC ICONT CORAR TOPWID ENOST 

1490 NH CARD USED 
*SECNO 1,886 

1.886 7.45 1417,55 ,OO .00 1418.13 ,58 6,66 .02 1416,40 
14000, 6128, 7852. 21. 1356, 1102, 1 3  555. 190, 1416,30 

.39 4.52 7.12 1.64 ,040 ,036 .040 ,000 1410.109281.27 
,003626 1120, 1193. 1240, 2 0 0 -00 828,59 10109.86 

FLOU DISTRIBUTION FOR SECNO= 1,89 CUSEL= 1417.55 

STA= 9281, 9363, 9389, 9424, 9464. 9499. 9531. 9658, 9750, 9826, 9860, 9895, 10066. 
PER Q= 3.5 9.6 6.3 3,7 3.1 3 . 8  3,5 5.6 3.6 1.0 3,O 50,8 

AREA= 140,l 167.1 156,6 114,4 98,3 106,6 176,l 204.2 142.7 49.6 109,j 912.1 
VEL= 3,s 8.0 5.6 4.5 4.5 5,O 2,8 3.9 3.5 2.9 3.8 7.8 

DEPTH= 1,7 6,4 4.5 2.9 2,8 3,3 1.4 2,2 1.9 1.5 3-1 5.3 

STR= 10066. 10090. 10110. 
PER Q =  2,3 a 1 

RREA= 80,6 12.5 
VEL= 4,O 1,6 

DEPTH= 3.4 -6 

1490 NH CARD USED 
*SECHO 2.097 

2.097 6.05 1422.25 -00 .00 1422.86 ,61 4.72 .01 1420.90 
14000, 5149. 7537. 1314. 1087. 1011. 405. 616. 215. 1421.80 

,44 4,74 7,45 3,24 ,040 ,035 ,040 .0001416.209411.01 
,005461 1000, 1114, 1190, 4 0 0 .OO 1175.92 10586,93 

FLOY DISTRIeUTION FOR SECND= 2,10 CYSEL= 1422.25 

STA= 9411, 9471, 9496. 9590. 9640. 9684. 9758, 9822. 9931. 9960, 10169. 10211, 10430. 
PER Q= 4,O 5,6 6.4 3, 7 3.8 6,1 3,8 3.4 2,6 49.9 1.3 4,O 

BRER= 119,8 107.8 198.7 110.1 106.8 175,6 125,O 143.3 8 3  864.7 6 206.8 
UEL= 4.7 7,2 4,5 4,6 5.0 4.9 4, 3 3.3 4.4 8.1 2.9 2.7 

DEPTH= 2.0 4.3 2,l 2,2 2.4 2.4 2.0 1 3  2,9 4.1 1.5 , ,  o 

STfl= 10430. 10491, 10587. 
PER Q= 3-2 2 . 2  

flRER= 109,2 89.0 
UEL= 4.1 3,4 

DEPTH= 1.8 .9 



5i '25/91 10:32:32 PRCE 1 0  

J 1  ICHECK I N 0  N I N U  I D I R  STRT METRIC HUINS P YSEL FP 

3 1 j 7 7 . 5 6  

J 2 h s R O F  IPLOT PKFUS XSECU XSECH FN FiLLDC I B Y  CHNI t l  ITRACE 



5i:5/91 10:j2:32 PRGE 11 

SECNO DEPTH CWSEL CRIUS USELK EG HU H L OLOSS BRNK ELEU 
4 QLOB PCH QROB RLOB RCH RROB UOL TYf l  LEFT/RIGHT 
T I N E  ULOB UCH VROB XNL XNCH XNR U TN E L M I N  SSTfl 

: @ ELUPE XLOBL XLCH XLOBR I T R l R L  I D C  ICONT CORRR TOPYID ENDST 

CCHV= ,100 CEHV= , 300  
1490 NH CflRD USED 
*SECNO ,321 

FLOW D I S T R I B U T I O N  FOR SECNO= .32 CUSEL= 1377.56 

. - STA= 9812. 9827. 10062. 10085. 10126. 
PER Q =  2 , 5  8 5 , l  5 . 4  7 . 0  

flRER= 6 9 , 2  1 4 6 4 , l  1 3 7 , l  182 ,6  
UEL= 6 , 4  1 0 . 2  6 , 9  6.7 

1490 NH CARD USED 
*SECNO , 5 0 4  
1530 f l f lNNINGS N URLUES FOR CHRNNEL COMPUSITED 



3301 CHRNGED MORE THRN HBINS 

3470 ESCROACHMENT STATIONS= 9850,O 10320.0 TYPE= 1 TARGET= 470.000 
,504 8,35 1382.25 .OO 1381.61 1383.01 .76 3.95 .07100000.00 

17600. 0. 11574, 6026. 0. 1516. 1073. 51. 9. 1378.80 
.04 ,00 7.64 5.61 ,000 ,039 ,040 ,000 1373,90 9850,OO 

,003219 890. 966. 1080. 2 0 0 ,OO 470.00 10320,OO 

FLUY .:STRIBUTION FOR SECNO= -50 CYSEL= 1382.25 

STA= 9850, 10075, 10136, 10209, 10261. 10280, 10306, 10320, 
PER Q =  65,8 7.0 10.1 7 - 2  3,4 4 - 8  1.7 

IRE;= 1515.8 237.7 317,3 226.0 96,8 1 61.9 
VE! - 

L- 7,6 5.2 5.6 5.6 6.2 h , ?  4,7 
DEPTH= 6.7 4.3 4.3 5.1 5.1 4.4 



S E X  DEPTH CUSEL CRIUS YSELK 
4 QLOB PCH QROB RLO8 
T I t l E  VLOB UCH UROB XNL 
SLOPE XLOBL XLCH XLOBR I T R I B L  

1490 HH CRRO USED 
*SECh'J ,694 
1530 HBNNINGS N VlLUES FOR CHRNNEL COMPOSITE0 

EG 
BCH 
XNCH 
roc 

HV 
RROB 
XNR 
ICONT 

HL 
UOL 
Y TN 
CORRR 

--- - 

OLOSS BlNK ELEU 
TYR LEFT/RIGHT 
ELMIN SSTll 
TOPYID ENDST 

PRGE 



3470 ENCROACHMENT STATIONS= 9925,O 107j5.0 TYPE. 1 TARGET= 810.000 
,694 7.61 1385.51 .00 1384.62 1385,91 .41 2.87 .04100000.00 

17600. 0, 15097, 2503, 0. 2860, 630. 119. 23. 1382.90 
.09 -00 5,28 3. 97 ,000 ,041 ,040 ,000 1377-90 9925,OO 

,032653 950. 1003, 920, 2 0 0 .OO 810.00 10735.00 

FLOY DISTRIBUTION FOR SECNO= .69 CYSEL= 1385'51 

1490 h H  CARD USED 
*SECNO ,885 

3301 HU CHANGED MORE THflN HUINS 

3302 hdRNING: CONVEYANCE CHflNGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = ,51 

3470 ENCROACHMENT STATIONS= 9935.0 10730.0 TYPE= 1 TARGET= 795,000 
,885 5,78 1YJ9.78 .OO 1389.46 1390.82 1.04 4.72 ,19 1387.60 

17600, 1 2  16123, 1165, 48, 1917, 248, 185, 42. 1387.90 
1 6.54 8,41 4.70 ,040 ,039 ,040 ,000 1384.00 9935.00 

,01C362 1005. 1008, 1010. 3 0 0 .OO 795.00 10730.00 

FLDY DISTRIEUTION FOR SECNO= -88 CYSEL= 1389.78 

STA= 9935, 9955, 9972. 10023. 10050. 10552. 10697. 10730. 
PER Q =  1,8 1,5 16,6 2,9 70.6 5,2 1.4 

RREh= 47.8 45.5 240,9 80.4 1550.5 197.4 50.3 
UEL= 6.5 5,8 12.1 6,3 8.0 4.7 4.9 

DEPTH= 2.4 2 , 7  4.7 3,O 3-1 1-4 1.5 



5/25/91 10:32:32 PRGE 13 

SECNO DEPTH CUSEL CRIUS USELK EG H U HL OLOSS BRNK ELEV 
Q QLOB QCH QROB RLOB RCH RROB UOL TYR LEFT/RIGHT 
T I f l E  ULOB UCH V R O 8  XNL XNCH XNR Y TN E L I I N  SSTR 
SLOPE XLOBL XLCH XLOBR I T R I R L  IDC ICONT CORRR TOPYIO ENDST 

14PO AH CRRD USED 
*SECNO 1.100 

j301 HU CHRNGED MORE THRN HUINS 

3302 YRKNING: CONUEYRNCE CHRNGE OUTSIDE OF BCCEPTRBLE RRNGE, KRRTIO = 1,79 

3476 ENCROACHIENT STATIONS= 9880,O 10680.0 TYPE= 1 TRRGET= 800.000 
1.!50 6.60 1396,20 ,OO 1395.24 1396,68 .48 5.80 -06 1392,90 
17~00, 978. 10299. 6323, 197, 1725, 1275. 252. 61, 1393.60 

.I8 4.96 5,97 4,96 ,040 .038 ,040 ,000 1389.60 9880,OO 
.00?232 1170. 1135, 920, 4 0 0 .OO 800.00 10680.00 

FLOY DISTRIBUTION FOR SECNO= 1.10 CUSEL= 1396.20 

STR= 9880, 9932, 9942, 10055, 10331, 10371, 10434, 10492, 10550, 10593, 10636, 10667, 10680, 
PER il= 5.6 .8 25.2 32.5 9,4 5-7 6.5 4.1 4,3 6.1 4,4 1,5 

4RER= 197,4 36.0 603,3 1085.9 129.0 211,7 221.3 168.0 152,s 189,l 136.3 66,9 
UEL= 5.0 4.0 7.4 5.3 4.6 4.7 5.2 4,3 4.9 5.7 5.7 3 9 

DEPTH= 3,8 3.6 5,3 3,9 3,2 3 4 3,8 2.9 j . 5  4,4 4,4 5.1 

1490 HH CRRD USE0 
* S E 3 2  1.269 
1530 IANNINGS N VBLUES FOR CHBNNEL COIPDSITED 



> .  

3JOl hV CHANGED MORE THRN HUINS 

7185 Pl IN INUf l  SPECIF IC ENERCY 
3720 C R I T I C R L  DEPTH RSSUUED 

@ 3478 ENLROACHNENT STRTIONS= 9760.0 10340.0 TYPE= 1 TARGET= 580.000 
1 .269  6 . 6 1  1400.61 1400.61 1400,61 1402 ,20  1 . 5 9  4 .83  , 3 3  1398 ,80  

17600.  1066. 16534. 0. 221. 1593,  0 ,  301,  75.  100000.00 
. 2 1  4 - 8 3  1 0 , 3 8  - 0 0  ,040  ,039  ,000  , 0 0 0  1394,OO 9760,OO 

.0:!764 950,  892,  740. 2 5 0 .00  580,OO 10J40,OO 

FLOY DISTRIBUTION FOR SECNO= 1.27 CYSEL= 1400.61 



EECNO DEPTH CYSEL CRIYS YSELK EG 
'a QLOB QCH QROB RLOB RCH 
T I R E  ULOR UCH UROB XNL XNCH 
SLOfE XLOBL XLCH XLOBR I T R I O L  IDC 

STR= 9760. 9880. 9934. 10340, 
PEE Q =  3 . 7  2 , 3  9 3 , 9  

K E R =  142 .0  7 8 , 8  1592.7 
UEL= 4 . 6  5 , 2  1 0 , 4  

DEPTH= 1 . 2  1 , 5  3 ,9  

1490 NH CBRD USED 
WSECNU 1.464 
1530 flRNNINGS N UflLUES FOR CHflNNEL COMPOSITED 

PAGE 14 

H V H L OLOSS BRNK ELEV 
RROB VOL TYR LEFT/RIEHT 
XNR UTN ELMIN SSTB 
ICONT CORRR TOPYID ENDST 



3301 HU CHRNGED MORE THAN HUINS 

3302 UARNING: CONUEYflNCE CHRNGE OUTSIDE OF RCCEPTRBLE RflNLE, KRRTIO = 1.97 

3470 ENCRORCHMENT STflTIONS= 9840,O 10495,O TYPE= 1 TARGET= 655.000 
1.464 7,37 1407,27 .OO 1406.62 1407,78 .51 5.46 .11 1403,80 
lido, 1794, 15806, 0 ,  389, 2718, 0. 359, 90, 100000,OO 

26 4,61 5,82 -00 ,040 -041 ,000 ,000 1399,90 9840.00 
, C 0 3 0 1 9  995, 1030, 1060. 5 0 0 ,OO 655.00 10495,OO 

FLOY O I S T R I B U T I O N  FOR SECNO= 1,46 CYSEL= 1407,27 

STR= 9840. 9867. 9923. 9955. 10495. 
PER Q =  3.5 4.2 2.5 89.8 

R6ER= 117.6 171.6 99.9 2718.0 
VEL= 5,2 4#3 4.4 5.8 

DEPTl i= 4,4 3,l 3,l 5,O 

1490 HH CRRO USED 
G E C h O  1.660 
15j0 EHNNINGS N URLUES FOR CHflNNEL CONPOSITED 



336: YARNING: CONVEYANCE CH4NGE OUTSIDE OF ACCEPTRBLE RANGE, KRRTfO = , 6 0  

j 4 7 0  ENCROACHMENT STATIONS= 9540-0  10280,O TYPE= 1 TflRGET= 740, COO 
i . 6 6 0  7 , 4 5  1411,75 , O O  1410.72 1412.75 1.00 4 , 8 2  - 1 5  1409,40 

1?600, 6727. 8767. 2106. 1060. 9 j 5 .  1 6  423,  106. 1409.20 
,?9 6,34 9 ,38  6.66 ,040 ,040 ,040 ,000  1 4 0 4 , N  9540,OO 

. X 8 4 6 9  980.  1 0 5  980. 3 0 0 ,OO 740,OO 10280,OO 



SECNO DEPTH CWSEL CRIUS USELK EG HU HL OLOSS BBNK ELEU 
Q PLOB QCH QROB RLOB ACH BROB UOL TWI LEFT/RIGHT 
TIME ULOB UCH UROB XNL XNCH XNR U TN E L t l I H  SSTB 
SLOPE XLOBL XLCH XLOBR I T R I B L  IDC ICONT CORflR TOPUIO ENDST 

FLOW DISTRIBUTION FOR SECNO= 1 . 6 6  CUSEL= 1411.75 

STR= 9540. 9585, 9649, 9701. 9760. 9827. 9885. 9965, 10167. 10226. 10280. 
PER Q =  3 , 4  5 , 7  6 . 1  7 , 3  6 . 6  4 . 2  4 , 9  49.8 5 , 6  6 . 3  

flRER= 103.5 159.7 153.2 179.7 177 .3  127.4 159 .6  935,O 153.2 163.0 
UEL= 5 .  8 6 , J  7 .0  7 a 2 6 . 5  5 , 8  5 , 4  9 . 4  6 . 5  6 . 9  

DEPTH= 2 ,  3 2 . 5  2 . 9  3 . 0  2 . 6  2 . 2  2,O 4 . 6  2.6 J s O  

1490 NH CIRD USED 
rSECNO 1 .886  
1530 URNNINGS N URLUES FOR CHBNNEL COMPOSITED 



3470 ENCROACHMENT STATIONS= 9480,O 10090,O TYPE= 1 TARGET= 610,000 
1.886 8,38 1418.48 .OO 1417.55 1419,08 .61 6.30 .04 1416.40 
14000. 4796. 9204. 0. 1079. 1313. 0. 485. 124. 100000.00 

.35 4.44 7.01 .OO ,040 ,039 ,000 ,000 141b. 10 9480,OO 
,003421 1120, 1193. 1240. 2 0 0 .OO 610.00 10090,OO 

FLOU D I S T R I e U T I O N  FOR SECNO= 1.89 CWSEL= 1418,48 

STA= 9480, 9513, 9531, 9595, 9658, 9712, 9750, 9783, 9860. 10090, 
PER P =  4.2 3-5 4.7 3,3 4,7 4.9 3-8 5.1 65.7 

AREfl= 120,8 83.8 161.8 130,9 152.7 136,O 110.3 18ja1 1313.2 
UEL= 4.8 5 , 9  4,O 3.5 4.j 5.1 4.9 3 , 9 7.0 

DEPTH= 3, 7 4-7 2.5 2 , l  2,8 3,6 3.3 2,4 5 , 7  

1490 NH CRRD USED 
*SECtiO 2,097 
1530 [ANNINGS N UflLUES FOR CHANNEL COMPOSITE0 



F L O Y  OISTRIBUTION F O R  SECNO= 2 . 1 0  CYSEL= 1423.05 
I .- 
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i E i H O  DEPTH CUSEL CRIUS USELK E 6  H U HL OLOSS BRNK ELEU 
4 QLOB QCH QROE ALOB ACH RROB UOL TUB LEFT/RIGHT 
T IME ULOE UCH UROB XNL XNCH XNR U TN E L B I N  SSTll 
SLOPE XLOBL XLCH XLOER I T R I A L  IOC ICONT CORAR TOPYIO ENDST 





SUWFIRY OF ERRORS BND SPECIRL NOTES 

CRUTI3N SECNO= , 3 2 1  PROFILE= 1 CRITICRL DEPTH RSSUMED 

Ufi?E(;:IG SECNO= , 5 0 4  PROFILE= 1 CONUEYANCE CHANGE OUTSIDE RCCEPTRBLE RRNGE 

YARNIYG SEENO= , 885  PROFILE= 2 CONUEYRNCE CHRNGE OUTSIDE BCCEPTRBLE RflNGE 

YARNING SECND= 1 . 1 0 0  PROFILE. 2 CONUEYBNCE CHRNGE OUTSIDE RCCEPTABLE RONGE 

CRUT;ON SECNO= 1 , 2 6 9  PROFILE= 1 CRITICRL DEPTH RSSUIED 
CAUTION SECNO= 1 . 2 6 9  PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1 . 2 6 9  PROFILE= 2 CRITICRL DEPTH RSSUMEO 
CRUT1ON SECNO= 1 , 2 6 9  PROFILE. 2 MINIMUM SPECIFIC ENERGY 

UARNING SECNO= 1 . 4 6 4  PROFILE. 1 CONUEYRNCE CHRNGE OUTSIOE RCCEPTRBLE RRNGE 
UflRNING SECNO. 1 , 4 6 4  PROFILE= 2 CDNUEYRNCE CHRNGE OUTSIDE RCCEPTRBLE RBNGE 

URRNING SECNO= 1 , 6 6 0  PROFILE= 1 CONUEYRNCE CHRNGE OUTSIDE RCCEPTRELE RflNGE 
YRRNING SECNO= 1 . 6 6 0  PROFILE= 2 CDNUEYRNCE CHANGE OUTSIDE BCCEPTRELE RRNGE 



FLOODYRY DRTR, STRK YRSH 1 0 0  YERR 
PROFILE NO, 2 

- - - - - - - FLOODURY ------- URTER SURFRCE ELEUflTION 
STRTION YIDTH SECTION NERN UITH Y ITHOUT DIFFERENCE 

RRER UELOCITY FLOODYRY FLODDURY 
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PRGE 1 

THIS RUN EXECUTED 2/15/91 8: 2:46 
i f l t t t t t ~ f t t t l f t ~ K t Y t t t t t t I t f i f f t ~ t t f t P t I t t t t ~ N t I t t t ~  

i"; t l t L ~  RELEdSi DdTEO SEP 0 8  UPDATED SEPT 1909 

c: t K R U 2  SOHA - 01,02,03 
P l U u i i i i h i I U N  - 

* t l t l X ~ l t t f * t f * * * t * * * * t * * * I t i t * * t ~ * * ~ * * * t * * ~ * ~ * * * * *  

iL I 

T 1 FLOOD CONTROL DISTRICT OF MRRICOPA COUNTY - CONTRRCT FCD 90-05 
K-2 

' <  
T i  i t lCKRtlBBIT CASH FLOODPLAIN DELINEATION STUDY BY BURGESS & NIPLE 
T3 UNNAMEO 3RSH 1 0 0  YERR ( 6 0 2 )  244-8100 J ,  NISCHLER 

er+ J 1  ICHtCK INQ NINU I D I R  STRT METRIC HUINS P USEL FP 

2 ,  0.0067 1 4 4 1 , 8 2  

cj 
52 NPRGF I P i O T  PRFUS XSECV XSECH FN RlLOC I B U  CHNIM ITRRCE 

53 UARIRBLE CODES FOR SUMMRRY PRINTOUT 

"@ j 8 ,  4 2 ,  1, 4 3 .  26. 5 1 ,  4 ,  8 .  1 0 ,  5 3 ,  

JACKRHBBIT URSH SECTION 1 0 , 2 7 1  I S  JUST DOUNSTREM OF THE CONFLUENCE OF 

ca RN UNNAMED URSH V E S T  FORK' RND JRCKRRBBIT URSH, JRCKRRBBIT URSH 
SEiT ION 1 0 . 4 5 4  I S  U I T H I N  THE UNNRNED UHSH CONFLUENCE RRER RNO HAS BEEN 
KENRMEO SECTION 0 , 0 6 0  FOR THIS IODEL TO REPRESENT I T S  LOCflTION I N  THE 

f :l UNNRMED UAbH 3 1 5  FEET UPSTREAM OF THE THRLUEG CONFLUENCE, THIS 
FLOODF'LRIN DELINEATION BEGINS RT THE CONFLUENCE RNO PROCEEDS UPSTRERI 
AEUUT 7 MILES TO THE INTERSECTION OF THE UNNAMED MASH AND VULTURE 

C? RINE RORD. THE PURPOSE OF JRCKRRBBIT URSH SECTION 1 0 , 2 7 1  I S  TO PROVIDE 
I N I T I H L  BHCKUHTER UITH I N  ELEURTION COMPUTED BY SLOPE RRER METHOD, 
THE THRLUEG SLOPE FROM JRCKRRBBIT URSH SECTIONS 1 0 , 0 9 5  TO 1 0 . 2 7 1  I S  

0 0 . 6 3 6 7 .  THE STRRTING SLOPE URS SET RT 0 , 0 0 6 7  FEET/FOOT. THE HYDROLOGY 
RNRLYSIS DETERMINED THAT THE FLOOD PERKS ON THE UNNRMED MASH RND 
JRCKRRBBIT URSH DO NOT COINCIDE, THEREFORE, THE UNNRflED MASH I S  MODELEO 

CJ SEPRRRTELY INSTERD OF RS R TRIBUTARY RUN. 

NH CORDS HRE USE0 THROUGHOUT THIS MODEL FOR NANNINGS n URLUES DUE TO 

c -  ThE BRRIDED NRTURE OF THE CHRNNEL, MBNNINGS n URLUES UERE SELECTED I N  
THE FIELD USING, AS R GUIDE, THE PRELIMINARY DRAFT ( 7 - F 9 0 , 2 )  OF 
V R N N I N G S  ROUGHNESS COEFFICIENTS FOR STREAM CHRNNELS AND FlOOOPLRINS I N  

E 3 MRRICOPR COUNTY, HRIZONR \ U , S .  GEOLDGICRL SURVEY, IRNNINGS n URLUES 
UERE DISTRIBUTED RCROSS IkOIUIDUf lL  CRilSS SECTIONS BY COMPARISON UITH 
1:19000 RERIAL PHOTOSRRPHS USED FOR NHPPING. 

c3 
CROSS SECTION LRBELS INOICRTE RIUER MILES RBOUE THE MOUTH. 
Q I S  COMPUTED JUST UFSTRERM OF THE CONFLUENCE CITH JACKRABBIT URSH 

c: 





.a. r . I ' l'/H 5 
NH 10664 
X l  .is5 

r<i GR 1488.9 
GI( i4iJ7.8 
GR l4ci.2 

,feh''s GR 1476.3 
GR l480 ,8  
GR 1465,3 

I f :  GR 1487.4 
GR 1490.6 

G 5ECTIUN 1,640 I S  AT THE UICKENBURG ROAD CROSSING OF THE 
UNNRMED UEST FORK OF JRCKKRBBIT UASH, 
P I S  COMPUTED RT CICKENBURG ROAD 

c> 
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PACE 8 

SECTION 7,074 IS TRKEN RLONG UULTUHE RINE ROflD, 
[LIMIT OF DETAILED STUDY] 



PRGE 9 

SECtJii DEPTH CUSEL CRIYS YSELK EG H U H L OLOSS BRNK ELEU .,.a P QLOE PCH QROB RLOB R C H  Raoe UOL TUA LEFT/RIGHT 
T I M E  ULOB UCH UROB XNL XNCH XNR UTN ELMlN SSTR 
S L U ~ E  XLOBL XLCH XLOBN I T R I A L  IDC ICONT CORBR TOPWIO ENDST 

,.'A. 

CCHU= a 100 CEHU= ,300 
1490 NH CBRO USEO 

-, 
.I 1 *SECNO 10 .271  

1 0 2 1  5 .12  1441,82 ,OO 1441.82 1442,51 ,69 . O O  .OO 1442.90 
2900. 0 ,  2900. 0 ,  0, 434. 0 .  0 ,  0 ,  1450,90 

,OS ,30  6,68 , O O  ,000 0 3 1  ,000 ,000 1437.70 9852,82 
,006690 0. 0 ,  0, 0 0 0 . 0 0  189,14 10041,96 

T ;  . - 
FLOU D I S i f i l E U T I O N  FOR SECNO= 10,27 CYSEL= 1441,82 

Q 1490 Nd ERR0 USED 

*SECN006;0b0 4 . 0 1  1447.31 , 0 8  ,00  1447.68 ,37 5,13 - 0 3  1451.40 

FiOU DISTRIBUTIUN FOR SECNO= - 0 6  CISEL= 1447.31 
r -  

STR= 9068. 9879. 9906, 9906, 10008, 10113, 10151. 10179, 
PER Q =  1 , 2  16 ,4  16.0 24,O 6 , 6  32,O 3.7 

>. 
t" .' 

HHER= 15,O 74,5 153.6 86.3 101.3 127.4 34.9 
UEL= 2 , 4  6 . 4  3 . 0  8 . 1  1 - 9  7 , 3  3.0 

DEPTH= 1 , 4  2.8 1 . 9  3.9 1,O 3.4 2.0 

6 - j  
1490 NH CRRD USEO 
*SECNO ,292 

*% 

<&2 
1530 HANNINGS N VALUES FOR CHRNNEL COMPOSITE0 



P R G E  10  

S E C N G  D t P T H  C W S E L  C R l l i S  k S E L K  E G  H U H L O L O S S  B R N K  E L E U  
U g L U E  U L H  Q H 3 E  9 L J 6  A I H  R R O B  UOL T i R  L E F T / R I G H T  
T I E  U L O B  U C H  U R O B  Y N L  X N C H  X N R  WTN E L I I N  S S T R  
S L O i i  X L O B L  X L C H  X L O B R  I T R I R L  I D C  I C O h T  C U K R K  T O P U I D  E N D S T  

3 j 0 1  H J  :NANGEO M O R E  T H R N  H U I N S  

7185 UlbiYbfl S P E C I F I C  E N L R G Y  
3/26 C R l i i C H L  D E P T H  A S S U M E D  

, 2 5 ,  3 , 6 8  1457.88 1457,88 $ 0 6  1458 ,80  ,92  9.30 ,16 1462.00 
? 9 i , .  0. 1900,  0. 0 ,  378 .  0. 25. 1 3  1460,40 

.I. , O O  7 . 6 8  . O O  , 000  ,037  ,000  ,000  1454.20 9948,92 
,0166;; 1250,  i 2 2 5 ,  1215. 1 2  1 5  0 .00  212.36 10178.40 

F L U U  3 I i X i 1 B U i  L O N  F O R  StCNB= .19 C U S E L =  1457,88 

S T R =  $949, 1015'2, 
P E R  Q= 100,O 

R R E B =  3 7 7 , 7  
!J[L= 7 , 7  

D E P T H =  1 , 8  

1490 N H  C A R D  U S L U  
* S E C N O  ,460  

3265 D I 1 ; D E D  F L O U  

jS01 H V  L d R N G E D  M O R E  T H R N  H U I N S  

3302 i A i a I N G :  C O N V E Y A N C E  C H A N G E  d U T S I 3 E  Of R C C E P T R B L E  R R N G E ,  K R B T I O  = 2 , 0 4  

F L D U  C I 3 ~ R I B U T I G N  F O R  S E C N O =  , 4 t  C Y S E L =  1464.94 

STH= 8827 ,  9731. 9962,  10027. 10044,  10141. 10236,  
P E R  E= 1 7 . 7  1 , 9  50 .0  3 . 9  25 .3  
fli'fi: 

1 . 0  
4 2 9 , 7  210.6 j 6 . 4  180 ,6  2 3 , 4  

V E L =  3 . 5  1 . 8  6 , B  3 . 1  4 , l  1 - 3  
D t Y T i ; =  1 . 5  1 , O  3 , 2  2 , l  1 , 9  , 2  



PAGE 11 

S E A 2  DEPTH CWSEL CRIUS WSELK EL RU H L OLOSS BdNK ELEU 
k P L O ~  Q C H  QROE ALOE R C H  MOB UO: TUR LEFT/RIGHT 
Tin:  VLOtl UCH UROB XNL XNCH XNR Y TN ELf l iN  SSTd 
L C  f hLdEL XLCH XiOBR I T f i I A L  IDC I i U N T  CORAR TOPUID ENDS; 

. ~ , . 

1490 h: i d R 3  USED 
-. 

i ' 
* S E i H l i  ,6b!' 

3302 ~ F ~ N I N G :  CUNUEYRNCE CHANLE OUTSIDE OF ACCEPTABLE RAHSE, KRRTiU = , 6 2  fi.-, 
f ! 

, 6 5 7  4 , 9 6  1471.56 , 00 , O O  1472 ,06  . 5 0  6 . 7 3  .05 1475.50 
25,. , 0 .  2900. 0 .  0 .  510.  0 .  50.  20. 1473 ,90  

('..: a 21) - 0 0  5 , 6 0  . 0 0  ,000  ,037  , 0 0 0  , 0 0 0  1466 .60  9734,Ol 
. 0 l ~ 5 4 i  1100,  1093,  905. 3 0 0 , O O  314.28 10061,71 

pi;l 
FLUU C; i'Tii'IBUTIOk FOR SECNO= , 67  CWSEL= 1471,56 

n- 
J *. 
% .  

1490 hr Lnhb USED 
rSECNl  , 8 6 5  

1530 r L d n i N G S  h UflLUES FUR CtiBNNEL COIPOSITEU 
. , 

3265 D;YiDEil FLOW 

;$ 5 5 , 3 6  1 4 8 0 , j 6  .00 , 0 3  1583,BO .45  8 , 7 4  , 0 1  1486.30 
2 i ; O .  0 .  2900, 0 .  0 540. 0, ai. 34. 1405 , jO  

. , b  , 0 0  5 . 3 7  .00  ,000  ,039  ,000  ,000 i475 .00  9929,64 
Q ,00a.-96 860 ,  1045,  1125,  4 0 0 .00  241.21 10219,08 

@ FLSJ ~ ,3T t7 i bbT IOH FOR SECNO= . a 7  CYSEL= i4d0.36 



F'RGE 12 

5iC!:, DEPIH CUSEL CRIliS USELK E6 HV HL OLOSS EkhX ELEU :,a k ULOB QLh PAD2 d i g 8  RCH RHO& UOL T U R  LEFT/RIGHT 
E l  ULOB UCH UROE XN: XNCH XNR Y TN E L I I N  SSTCl 
G . w . ,  XLObL XLCh XLddn IT2:AL IDC ICON: CORRR TOFYIC' ENCST 

149; h: :hRD USED 
*SEikO ;. 364 
15j: flRhhlNGS N VALUES FOR CHRNNEL COMPJSiTE3 

1 . h 4  5.07 1488.37 ,00 .OC 1488.68 .30 7,86 -01 1492,lO 
291". - - 0. 2900. 0. 0. 655, 0 77, 42, 1493.20 

.:L ,OO 4,43 .OD ,000 ,045 ,000 ,000 1483,jO 9~23.44 
,b iBico  li50. 1051, 860, d 0 0 ,OO 366,95 10i70.39 

;LGr G;jTRlBUTION FOR SECND; 1.06 CUSEL. 1488,37 

( F> . ~ 

1496 Nti  CRHO USE0 
*SEiNO i.241 

ict', !53k i%?i!iINGS N UAiUES iOR CHANNEL COMPOSITE3 

< .  

i , ~ k  L;tTFil$U! IUN F?h SEiNO= 1 , 2 4  CYSEL= 1494,54 



Sick, DEPTH CUSEL CRIUS YSELK EG H U H L OLOSS BfiNK ELEU :.a U , 3  ULOG QLH UROB flL08 flCH AROB UDi TUR LEFT/RICHT 
TIME VLO& UCH UROB XNL XNCH XNR WTN ELNIN SSTA 
SLOFi %LOB1 XLCti XLDBR ITRIAL IDC ICONS COkAR TOPUID ENDST 

3265 0Il;hED FLUU 

FLOW DI3;iIBUTION FOR SECNO= 1,43 CUSEL= 1500,39 

c4 
1490 kh LARD U S E O  

f.-a 
i r  > 

FLDY OiSTRIBUTIUN FOR SECNO= 1.64 CYSEL= 1507 '55 

STd= 9889, 10116. 
,p .y  
' 2, 

PER P =  100.U 
AREG= 534,7 

UEL; 5 , 6  
:'"?. 
.>lX 

DEPTH'= 
..> 

2 ,5  

1490 Nh CRRO USEO 
~2 *SECNO 1.800 

1530 DHK'iINGS N VALUES FOR CHANNEL COHPOSITED 

c+ 3265 DILIDED FLOU 



-1 Ln .D 

C> 
u r n -  
C3- P , <> 

C \ * I h l  x 
' rr  c r .  --$a= 
I . . - 2 ,  :, 
r t r  c-3 c1.8 2 r u  
w t - 4 -  tux-  C7 

- I - U  
z m =.-. 
-Nu 
LD 

cn 
C 

Lu - W Z  Ln m 
0 0 0 - C  0 - 0 -  OE 

- X Z D  IC 
4 Z r - m  
w r o m  - m r  
D r- X 

- 
Ln 
H 

0 - 4  
O O Q ~  

P O .  00 

0 - 
0 0 0  

P O -  0 

!-.- 

*.-I 

N 0. o w -  

N 
P W P  

0 
00- m 

C 
N '." 
c- t^ 
N W - - V - 
o w - 0  
s o -  P 

C 
U W  C 
ouC--L-! 
L T U W N  
O O N W  . - ul- 
- w -  0. 
Cn-OWO 

C3 



SEChG DEPTH CUSEL CRIUS USELK EG HU H L OLOSS M N K  ELEU 
( . . I .  

i., 3 BLOB QCH QROB ALOB ACH AROE UUL TYA LEFT/RIGHT 
UROB XNL XNCH XNR U TN E L M I N  SSTl l  

SLU:L X L O B I  XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

l4YO Nh LARD USED 
*sECHG L.356 
i530 1lnhhING5 N VALUES FOR CHhNNEL COHPUSITED 

3565 0;c;DED FLOU 

ii15 fl;a;;.iUPl S P E C I F I C  EdERCY 
U 2 0  iii;;ICAL DEPTH ASSUflED 

. . 
~,::a 5,14 1533.54 1533.54 -00 1534,415 .91 6.67 ,I3 1534.00 
L 983. 2017, 0. 160, 245. 0. 160. 00, 1543,50 

.:i 6,lS 8,29 ,OO ,035 .C40 ,000 ,000 1520.40 9819.23 
.Olii;ii 650. 919. 790. 5 5 0 . 00 193,73 100j7.42 

'. 
I$ 1 

F L O ~  D i S T R I E U T I U N  FOK SECNO. 2.36 CYSEL. 1533.54 

,- - 
f .  ,l STA= 9819, 9844, 9870, 9919. 9936. 10042. 

PER u= 2,2 1 2 3  17,7 ,6 67.2 
AREi=  17,9 51,9 83.1 7,l 243,2 

~2 1490 Nn I d $ D  USED 
*SECNO 1.550 
1530 M i i h H l N C S  N VALUES FOR CHANNEL COMPOSITED 

< :, 
j301 Jf i iNING: CONVEYANCE CHRNGE OUTSIDE OF ACCEPTfiBLE RANGE, KRATIO = 1.48 

<$ FLOY D I Z 7 E I B U T I O N  FUR SECNO= 2,55 CISEL=  1541.15 

STA= 9Y6G. 10049. 10069, 10093, 10104, 10131, 10141, 

0 PER E =  74.4 4.7 8-3 4,7 7 , 7  -2 
RREn; 338,3 33.2 54.3 28,2 50.2 jS4 

b L =  d,6 4.3 4.6 5,O 4.6 1.5 

631 
~ i p ;  H Z  3,s 1.7 2.3 2-6 1.9 .3 



SEis: DEPTH CUSEL CRIYS USELK EC HU H L OLOSS BANK ELEU 
E QLae ~ C H  BROS RLOB RCH RROB UOL TUR LEF:/RIGHT 
- 1 w -  I I UL06 UCH UROB XNL XNCH XNR Y TN EiMIN SSTR 
;LC,; XLOGL XLCII XLOGfi ITRIRL IDC ICONT CORRR TOPUIC ENOST 

1490 Nk ,RID USED 
*SECN; i 728 - - 

i 5.64 1546,64 , O O  ,00 1547,35 , 7 1  5,58 ,04  1550,ZO 
j;;.,. U. 5000, 0. 0 .  444. 0 .  180, 88. 1548,90 

.. ? ,00 b . i b  '00 ,000 0 j 5  ,000 ,000 1541 , O O  9906.35 
.Ob i ,3S 1040. 740, 830. 4 0 0 $ 0 0  170,76 1 0 0 7 7 , l l  

FLOY G;iTKIBUTION FOR SECNO= 2 , 7 3  CISEL= 1546,64 

STR= 9906, 10099, 
PER 6= 100,O 
RKE,I:= 444.0 
ui; - 

L- 6.8 
OEPTr: 2.6 

1390 Nn IAR3 USED 
*SECNO 1 , 9 1 6  
1530 MktFIINGS N URLUES FOR CHRNNEL COMPOSITED 

2,1;6 4.75 1553,45 ,00  , O O  1554,OO ,55 6 , 6 4  .02 1557.20 
5OSC. 0 ,  3000,  0 ,  0, 505, 0. 191, 92. 1558,10 

.;a ,oo  5 ,94  ,oo ,000 ,040 ,000 ,000 1548,70 9864.80 
,OO6L6F 970. 9 P j ,  1000. 4 0 0 , O O  176.77 10041,57 

FLOY C:SYRIGUTION FOR SECNO= 2.92 CYSEL= 1553,45 

1490 M: CRHD USED 
*SECN, 3.108 

- 7  5 , 1 0  1560,OO .00 .00  1560,57 ,57 6.56 - 0 1  1566,40 
3 t L L .  0. 3000. 0 .  0 .  495.  0 ,  203, 96. 1563.70 

. iZ - 0 0  6.06 , O O  ,000 ,038 ,000 ,000 1554,90 9918-38 
,006:51 900, 1014, 1070, 0 0 ,00  188.70 10107,08 



%IN; DEPTH CUSEL CRIUS USELK EG H U HL OLOSS BflNK ELEU 
*@ U -_.. PLOE QCH gKOG RLO8 f lCH RFiOB UOL TWA L E F T A I G H T  

TiKi ULOB UCH VROB XNL XNCH XNK UTN ELMIN SSTfl 
b, , . i  XLOBL XLCH XLOGR I T R I R L  I D C  ICONT CORflR TOPUIO ENDST 

f 3  

FLOr  C i j T R I E U T I O N  FOR SEENO= 3.11 CUSEL= 1560,OO 

STA= 3918, 10110, 
PER u= 100.0 

6':: RhEir= 494.8 
U E i =  6.1 

i r i P T n =  2,6 

i...' 1490 Nh CRRD USED 
*SEin; 3,288 

I; . 153C f lGhHINGS N URLUES FOR CHANNEL CONPOSITED 
j . i d 8  4.05 1565,95 . 00 ,OO 1566-55 ,55' 5,97 ,01 1571 $70 
3000. 0, 3000. 0. 0, 485, 0. 214, 100, 1569.00 

G, .8i ,00 6.19 ,OO ,000 .036 ,000 ,000 1561 -90 9857.49 
,005926 1010, 950, 820, 2 0 0 ,OO 178.51 10036.00 

ci 
FLOU DISTRIBUTION FOR SECNO= 3,29 CUSEL= 1565,95 

,F-;; 
FLOC D i S T R I B U T I O N  FOR SECNO= 3,5l C I S E L =  1573,44 



>-> W t -  t-- 
A L CE '8-3 
W L 3 + - 0  

r. Ln L 
eL'cU3w -= -. 
Gc +- 
P3 LA- 

r-. - O m  
m O D  - 0 

'0 - ! A 3 0  
m m m  - C U  0 

I 
STUU 

u i3 L O 
w a x -  

- - - -  
0 " r.. PP. 

- 3 %  
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m m 
0. 

C 3 0 . 3 3 -  



PRGE 1 9  

5EChi DEPTH CYSEL CRIUS USELK E L  H U H L OLOSS BANK ELEU 
. 0 ULUB QCh 4806 RLOB R C ~  AKOB UOL TUA LEFT/RIGHT 

TIRE ULOB UCH VRUB XNL XNCH XNR U TN ELMIN SSTA 
SLG:E XiOEiL XLCH XLUBR I T R I l L  iGC ICONT CORRR TOfUID ENOST 

; 'I . -Y 

1490 /in CARD USED 
r -  

L , '  
*SiCNG 4.066 

3265 D I i I C E D  FLOW 

, . 
FLQY OibTFi IBUTION FOR SECNO= 4.07 CUSEL. 1594,34 

~1 1483 NH CHRD USED 
' . ; I  

M C N O  4.260 
1530 f lRnNiNGS N UlL i lES FOR CHANNEL COPlPOEITtD 

(q 
j302 JRZNING: CONUEYANCE CHANCE OUTSIDE OF ACCEPTABLE RRNGE, KRATIO = 1.62 

- 
.:.: FLOU DISTf i IBUTION FOR SECNO= 4.26 CUSEi= 1600,48 

STO= 9898, 10055, 10077, 10074. 10115, 
,. -. 
L" -. 

PER Q= 8 9 , 6  1 , 3  6 , 3  2 .8  
AREA= 477.1 21.7 36.3 26,E 

UEL= 5 .6  1 . 9  5 .2  3 . 2  
. , r-' t 

DEPTh= 3 . 0  1 . 0  2 , l  1 - 3  



5Ei'*: DEPTH CWSEL C R I J S  USELK EG 

F,. .I T , QlOC UCH &ROB RLOE RCH 
i la7E VLOB UCH VROB XHL XNCH 
5 XLUBL XLCH XLOBR I T R I R L  I D C  

I .  

*j£itiI ; 452 
*- i.!" I:-*L$~HGS N URLilES FOR CH2NN;L COUPOSITED : 7i85 7.>;fiUM SPECIF IC  ENERGY 

j7;0 Cn, , :CAI D t P  TH RSSUUED 

C .4 
4 5 , 0 5  1606.45 1606.45 , 0 0  1607 ,21  
~ I J * .  479 ,  2274,  247,  107 ,  296% 
l.,s 4 , 4 9  7 , 6 8  3.21 ,035  ,042  

i, .' .GuF::; 1120,  1014,  840 ,  4 8 

H V 
RKOE 
XNH 
I c u t i r  

H L OLOSS BRNK ELEU 
VOL TYR LEFT/RIGHT 
WTN E L t r I N  SSTfl 
CURRH T3FWID ENDST 

1490 nh CRRD USED 
CR % *SECND 4 , 6 7 1  

0 1496 Nz CARD USED 
rSECNO 4,844 



PAGE 21 

S E L h J  DEPTH CUSEL CRIWS USELK -,.a 4 PLOB PCH PRO6 BLOB 
T i %  ULOB UCH UROB XNL 
S L b r i  XLOBL XLCH XLOBR I T R I R L  

? , % 

1530 f ; r \ h I N G S  N VALUES FOR CHANNEL CDMPOSITED 

$3 4.&4 5 . 6 2  1621.22 - 0 0  . 0 0  ., 
; v + L ,  0 ,  2152, 848 ,  0 ,  

' 1  
I . *  , 00  6 .98  4 , 2 5  ,000  

P- i --* . C O T O ; ~  750. 9 1 3  1000. 4  

E G 
BCH 
XNCH 
IOC 

H U 
RROB 
XNK 
ICONT 

HL OLOSS BBNK ELEU 
UOL TUB LEFT /R IGHT 
W TN E L M I N  SSTA 
CORflR TOPWID ENDST 

..-:.:: I.?:d 
. . 

F L O J  D i j 7 R I B U T I U N  FOR SECNO= 4 - 0 4  C I S E L =  1621.22 

STA= 9935, 10034, 10096,  10172, 10203. 
( Rr PEL i= 71 .7  1 0 . 1  16,O 2 . 2  

BKEh= 3 0 8 , 3  7 2 , 8  104.4 2 2 , 3  
Vir= 1 . 0  4 , l  4 , 6  3 . 0  

0 DEPTH= 3 , l  1 . 2  1 , 4  . 7  

1490 He CARD USED 

fi *SECNU 2 .036  
1530 MhhHINGS N UALUES FOR CHBNNEL COMPOSITED 

5.636 5.24 1628,94 , 00 - 0 0  1629,40 , 4 6  7 , 5 3  ,02  1628.00 
3034,  1283, 1717,  0 ,  288.  284. 0 .  327. 159,  1631.10 

, O O  , 0 3 5  ,037 ,000 ,000 1623.70 9731.49 "a , 5 0 0 . O O  325,28 10056,77 

FLUY D I 5 T R I B U T I O N  FOR SECNO= 5 .04  CYSEL= 1628,94 
[ Lk3 

STA= 9731, 9765, 9794, 9811, 9842. 9903, 9942,  10090, 
PER 6=  3 . 9  7 . 5  4 . 4  7.2 1 4 . 1  5 .8  5 7 . 2  

* : " -, 
..I 

H R G =  3 2 , 4  4 6 , j  2 7 , l  4 6 . 4  9 1 3  4 4 , 7  283 ,6  
UEL=  3 . 6  4 . 8  4 . 8  4 , 6  4 . 6  3.9 6 . 1  

OEPTn= 1,O 1 .6  1 , 6  1 . 5  1 . 5  1 . 1  2 .5  
,cr* 

1490 Hc CARD USED 
G E C N G  5 . 2 2 8  

@ 
153u MAnNINGS k UUlUES FOR CHHNNEL CUMPOSITED 



PRGE 22 

Z1.j DEPTH CUSEL CRIUS USELK EG H U H L OLOSS BANK ELEV 
i ELUB UCH RKub R iOB HCH RROB UOL TYR LEFT/RIGHT 
-;*: . - VLOB UCH URUB XNL XNEH XNR ld TN E ~ M 1 r i  SSTR 
. . X ; O ~ L  XLCh X i D d k  I T R I l l i  I D C  ICONT CORRR TOPYID ENDST 

F L ; i  . .;,,?IbUTION FUR SECNO- 5 , D  CWSEL; 1636.69 

1 4 ? ~  h- CRRD USED 
*~L;A;  5.415 

3302 i c k N I N G :  CUNUEYRNCE CHANGE OUTSIDE OF RCCEPTRBLE RRNGE, KRRTIO = 1 - 6 6  

FLOY ,TSTRIBUTIDN FOR SECNU= 5,41  C I S E L =  1641.91 

147: 3- CRRU USED 
rSi .3 '  5.637 
i51c TL-!jhlNCS N URLUES FOR CHIINNEL COUPOSITED 

33C1 riv CHRNGED MORE THAN HUINS 

36U5 i l  T R I A L S  RTTERPTED YSEL,CYSEL 
355'3 F i L b R B L E  MINIMUM S P E C I F I C  ENERGY 
3720 C ;  ;TICRL DEPTH RSSUMED 

?.:;7 5.88 1649,38 1649,38 , O O  1650.30 ,92 4.89 . I t  1651.40 
3:,3, 0. 2241. 759, 0 ,  264, 163. 3 6 3  l i 7 .  1647.30 

'F . t.' - 00  8 ,49  4 ,65  ,000 .041 ,035 ,000 1643.5; 9969.66 
. C C ; ; , 9  9 9 0 ,  1014, 1080, 20 6 0 .00 192.37 10162,03 
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S i C L  LEPTH CUSEL CRIYS USELK EG HU HL OLOSS BRNK ELEU 
u QLOE ClCH QKOE AL06 flCH M O B  UOL TUA LEFT/RIGHT 
Tin:  ULOB VCH UKOB XNL XNCH XNR UTN ELMIN SSTR 
SLL;: XLOBL XLCH XLOER ITRIAL IDC ICONT CGRIR TOPUIO ENDST 

FLOY D i i T K I B U T I O N  FOR SECNO. 5 . 6 1  CUSEL= 1649.30 

STR= 4 ? i 0 ,  10028, 10066, 10105, 10140, 10162, 
PER O =  7 4 - 7  11,9 8 , 4  4 , 6  - 5  

AhEA= 264.1 65 .8  53,9 3 6 . 1  7 , 5  
VE;= 0 ,5 5 , 4  4.7 3 ' 8  1 , 8  

DEPTh= 4 , 5  1 .7  1 , 4  1,O - 3  

1490 NH CURD USE0 
*SECNO 5,815 

3265 D I r  IDEO FLOU 

FLOY DISTRIBUTION FOR SECNO= 5.02 CYSEL= 1656.59 

STR= 9953, 10387. 
PEC 1= 100,O 

HREt?= 511.6 
UEL; 5 .  Y 

DEPTH= 2.6 

1490 Nk i h R D  USED 
tSECNO e ,022 

3302 YHi3iNG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTRBLE RANGE, KRATIO = .63 

FLOY D I ~ T R I E U T I O N  FOR SECNO= 6.02 CUSEL= 1664.85 



5 DEPTH CWSEL CRIUS YSELK EG H U H L OLOSS BANK ELEU 
ii QLOb QCH QUO8 RLOB BCH RROE; UOL TYA L E F T A I G H T  
T!EE ULOB ULH UROB XNL XNCH XNR l lTN ELMIN SSTR 
5'1:- XLOEL X L i H  XLCBH I T R I R L  IDC iCONT CORRR TOPMID ENDST 

1 -  , ( 

14Y0 Ni i  A R D  USED 

(-? *SECNC b .223  

3265 DI;!DED FLOY 

3302 si-ih~NG: CONUtYRNCE CHRNGE OUTSIDE DF RCCEPTRBLE RRNGE, KRRTIO = 1 . 7 9  

G 7 - y 
6 4 . 9 8  1671.88 , 00 , O O  1672,18 - 3 0  6 , 6 4  , 0 4  1671.90 
1 
J ~ V  . 571. 1 3 3 7  1092. 172, 256. 3 0 1  400. 196 .  1670.70 

c-2 i : 3 5 - 2 2  3 ,025 ,036 ,035 ,000  1666.90 9762.06 
,O~4,1? 1090,  1061. 740. 4 0 0 . O O  463.41 10227.19 

% FLOY : :XPIBUI IOH FOR SClNO= 6 , 2 2  CWSEL= 1671,88 

STR= 5 7 6 2 %  9800, 9819. 9847. 9935. 10027. 10065. 10116. 10161, 10188, 10203. 10227. 
PER C =  4 . 5  4.7 7 . 6  2 . 2  4 4 , 6  3 . 3  7 . 8  10 .5  5 . 7  5 . 3  3 , 7 

HI;E.= 4 3 . 0  34 .7  54,5 3 9 , 3  256.1 37 .2  7 0 . j  8 0 . 0  4 5 . 3  34 .2  3 3 , 6  

<'a VE.= 3 . 1  4 , O  4 , 2  1 . 7  5.2 2 , 7  3 . 3  3 ,  9 3 . 8  4 , 7  3 # 3  
DEP:k= 1 . 1  1 . 8  1 , 9  , 4  2 . 8  1 , 0  1 . 4  1 , 8  1 . 7  2 . 3  1 , 4  

i490  Nt CARD USED '' #SEEN3 2 , 4 2 4  
1530 M k w I N G S  N UBLUES FOR CHRNNEL CUMPOSITED 

c'=> 
3265 D!. I I E D  FLOU 

7185 M!rilUM SPECIFIC ENERGY 
O 3720 LE:T I IRL DEPTH RSSWED 

6.2:s 4 , 2 9  1679 ,19  1679 ,19  . O O  1679.91 , 7 3  5 . 8 2  , 1 3  1680.40 

Cl 302. 7 ,  2065. 928. 5 ,  273. 192,  414. 205. 1678,40 
1 1.55 7.57 4 , 8 2  ,035 ,038 0 3 3  . 9 0 0 1 6 7 4 , 9 0 9 8 7 7 , 8 2  

,0087fh  980, 1061,  960, 8 1 0  0 . 0 0  309 .5 t  10244,46 

(3 

PRGE 24 



SEChO DEPTH CUSEL CRIUS USELK EG 
. P 

H U HL OLOSS BflNK ELEU 
PLOB QCH QROB RLOB RCH RROB UOL TUO LEFT/RIGHT 

T I M E  ULOB UCH UROB XNL XNCH XNR UTN E L M I N  SSTR 
SLCit XLOBL XLCH XLOBR I T R I H L  IOC ICONT COROK TOPUID ENOST 

I+ 

F i U Y  D i i T R I B U T I U N  FOR SECNO= 6.42 CUSEL= 1679,19 
i'. 

< STR= 7878, 7885. 7877, 10045, 10090, 10118, 10160, 10207. 10241, 10244, 
PER il= 1 ,2 68,8 2.8 10.9 14.8 1.6 .9 '0 

,,.. litirl= 1-8 3.0 272.7 35,5 48,7 68,8 25.3 13,2 ,5 
U E L =  1,5 1.6 7,6 2,4 6,7 6,4 1.8 2.1 1,l 

Diii~= ,2 ,2 3,0 -8 1.7 1,6 .5 ,4 .1 

.- 
1491 hii CARD USEO 
~Siifiu 6,628 

i 
0.028 4,81 1086.31 ,OO .OO 1686,93 .62 7,Ol ,Ol 1685,lO 
~ u I J u ,  1 2656. 331, 6. 404. 8 3  426. 211, 1685,90 
i . i l  2.18 6,58 3,98 ,035 031 ,035 ,0001681.509904,27 

@ ,005164 1080, 1077, 1000, 5 0 0 ,OO 234,OZ 10138.29 

<;j FLOO D I S T K I B U T I O N  FOK SECNU= 6.63 
-. 

CWSEL= 1686,31 

STA= 9904, 9914, 994j. 9972. 10021. 10045. 10069. 10086, 10112. 10138. 
PER C= ,4 6,6 10.9 62.5 7.1 1,4 3.6 6.8 .6 

GIo A,,,, 5,9 46.9 78,9 204.0 56,8 17,2 26,6 45.9 10.7 
UEL= 2,2 4,2 4.2 9.2 3,8 2,4 4.1 4.4 1.7 

c? DEPTh= .6 1.6 2,7 4.2 2.4 .7 1,6 1,8 ,4 .... 
1490 Nn CRRD USEO 

f?; GECHO 6.853 
1530 M t N h I N G S  N UBLUES FOR CHflNNEL COMPOSITED 

3265 D i U I O E O  FLOU 

7185 f l i N I M U f l  S P E C I F I C  ENERGY 

(::d 
j720 C Z i T I C A L  DEPIH RSSUMED 

6.853 5,50 1694.40 1694.40 .OO 1695.05 .64 8.05 .01 1694,40 
~ O O O ,  3 2394. 472. 50. 344. 119, 439. 220. 1693.90 

c, 1.76 2,69 6.96 3.95 ,035 ,037 ,035 .0001688.90?805,59 
.SdFt;5 1210. 1188. 1060. 3 8 0 -00 412.59 10286,16 

O F i l l  0 : i i i l i L T l i l N  FOR SiCND= 6.85 CUSEL= 1694,40 





T H I S  RUN EXECUTED 2/15/91 
r * t f i t t ~ f t t t t t i f i t t t t t t t ~ t t t t l i f t ~ t t ~ t t i t t t t * t t * # t s  

(,+".I h t , ~  n t ~ : t I b E  U H T i u  StF 8b uPORTE0 SEPT 1989 

NOTE- ASTERISK ( i )  AT L E F T  OF CROSS-SECTION NUMBER I N D I C A T E S  MESSAGE I N  SUMMARY OF ERRORS L I S T  
... 

t. ' ; 

UNNAf l iS  YdSH 100 YEAR 

p 
SUflHkRY PRINTOUT 

0 
SECNO E L M I N  CYSEL Q UCH DIFYSX TDPYID  DEPTH H U SSTf l  ENDST 

PAGE 27 

8: 3: 7 

QLOB PROE 

, o o  . O O  

.OO , o o  

,oo ,oo  

- 0 0  2 9 , 7 1  

, o o  ,OCi  

, oo  , o o  

, 00 ,00  

85.83 85.54 

96.65 , 00 

.oo ,oo  

, o o  - 0 0  

, 00 . o o  

. O O  221,91 

982.94 . OC 

, O O  766 -65  

,00 ,01  

, o o  . OCi 
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CUSEL 

1560.00 

1565.95 

1573.44 

1579 ,69  

1587,OO 

1594.34 

1600 ,48  

1606 ,45  

1615 ,31  

1621 ,22  

1628.94 

1636 ,69  

1641 ,91  

i649 .38  

1656.59 

1664 ,85  

1671.88 

1679.19 

1686 ,31  

1694.40 

1702 ,70  

U C H  DIFUSX 

6 , 0 6  6 . 5 4  

6 .19  5 , 9 6  

6 , 3 4  7 .48  

7.67 6.25 

4 , 9 3  7 . 3 1  

5 , 0 9  7 .34  

5 .63  6 . 1 5  

7 . 6 8  5 .96  

4 , 9 6  8 .86  

6.98 5 , 9 2  

6 , 0 5  7 . 7 2  

6 .47  7 . 7 5  

5 . 0 4  5 , 2 2  

8 .49  7 , 4 7  

5 .86  7 .21  

6 , 5 1  8 .26  

5.22 7.04 

7.57 7 . 3 0  

6 . 5 8  7.12 

6 . 9 6  8 . 0 9  

7 , 3 4  8 , 3 0  

TOPU ID 

188 ,70  

178.51 

192.36 

142.37 

365.50 

406.80 

217.03 

315 a 19 

355.01 

268.39 

325 ,28  

302,03 

204 ,59  

i92 .37  

198.45 

288.49 

463.41 

309.56 

234 ,02  

412.59 

175.61 

SSTA ENDST 

9918.38 10107.08 

9857,49 10036.00 

9881,75 10074,12 

9873 ,90  10059,78 

9901,26 10277.11 

9645-29 10112,41 

9897.67 10114,70 

9816 ,74  10131,93 

9854.60 10219.79 
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, . 
* X * * t ~ * * * * * * * * f * X * * * I t * ~ ~ * * * f * * * * i $ * * * I t t # * # ~ * X * * * * * * * *  

* U H T E K  sbHfRLi P R U F I L E S  t 

* D E V E L O P E D  BY THE CUt f . . 
* V E R S l O N  Of S E P T E M B E R  1988 fi 

* E K f i J R :  31 ,02 , c j  * .a * P U I  D A T E  9 1  Tlfli 7:48:44 * 
t * t f l X f f * t * * * * t i X l t t I I O 1 * * * t * Y * ~ t # * t t * * * f * * * * * * N ~ * * * * * *  

X X  X X X X X X X  X X X X X  X X X X X  
X  X X  X  X  X  X  
X X X  X  X  
X X X X X X X  X X X X  X  X X X X X  X X X X X  
X X X  X  X  
X X X  X  X X  
1 X X X X 1 X X X  X X X X X  X X X X X X X  

i f f * i * * * t * * * ~ * t * * * * * * * * * * f * * * * * X * * * ~  

* DODSUN 6 R S S O C I R T E S ,  I N C .  
* HYDROLOGIST AND CIVIL ENGINEERS 
* 5629 Ffl 1960 UEST SUITE 314 
* HOUSTON, T E X R S  77069 
* (713)  440-3787 Fax (713)  440-4742 
* * * * * * * * * * * * * i t * * * * * * * * * * * *1 ( i tX**$ i *  



THIS RUN EXECUTED 2/15/91 
t**t** i t~t t** l l t t t t t t I I*I**t*X*IIf t**tII t*I***t***tII*  

h i ~ i  RELEdSE JHTLU SEP 8U UYDRTED SEPT 1989 

; 1 FLOOD CONTROL DISTRICT OF MRRICOPR COUNTY - CONTRRCT FCD 90-05 
Ti JHCdRkbBli UdSH FLOODPLHIN DELINLATION STUDY BY BURGESS 6 NIPLE 
T3 UNNHMED YRSH 100 YEdR (602) 244-8100 J, MISCHLER 

J1 ICHELK 1NQ NINU IDIH STRT METRIE HVINS Q USEL FQ 

Ji #PROF II'LOT PRl'US XSECV XSECH Fli RLLDC IEU CiiNIN ITRRCE 

53 UflRlBBLE CODES FOR SUMMARY PRINTOUT 

iiiIS FLOUOYAY DELINERTION BEGINS UPSTREAM OF THE JRCKRRBBIT YRSH 
LONFLUENCE RND PROCEEDS UPSTRERM RBOUT 7 MILES TO THE VULTURE MINE 
R L 9 D  CROSSING, THE FIRST SECTION UPSTREAM OF ThE CONFLUENCE IS SECTION 
0,06 (EQUIVBLENT TO JRCKRHaBIT URSH SECTION 10,454), THE STRRTiNG 
ELEUATIUN IS FROM THE NHTUiiRL PiiOFILE RUN. 

THE FLODDYAY IRS URIGINHLLY COMPUTED USING METHOD 6 (EQURL CONVEYRNCE, 
GORL MEASURED HGHINST ENEKGY GRADE). RESULTS YERE REUIEUED RND 
RDJUSTNENTS #ERE MADE TO YIELD RERSiNHGLE FLOOD46Y BOUNDRRIES CHICH 
MiET THE 1,0 FOOl SUKCHRHGE LIMIT WHILE NOT CRUSING EXCESSIVE 
VELOCITIES, 

THE HYDRULOGY RNkLYSIS DETEXMINEO THAT THE FLOOD PEHKS ON THE UNNRMED 
TRIBUTRRY BND JACKRABBIT UHSH DO NOT COINCIDE, THEREFORE, THE TRIBUTRRY 
IS MODELLED SEPRRRTELY INSTEAD OF RS fl CONTINUOUS TRIBUTRRY RUN. 

NH CARDS RRE USED THROUGHOUT THIS MODEL FOR MRNNINGS n VHLUES DUE TG 
THi BRRIDED NRTURE OF THE CHRNNEL. MANNING5 n URLUES YERE SELECTED IN 
THE FIELD USING, RS R GUIDE, THE PKELIMINRXY DRAFT (7-3-90.2) OF 
V H N N l N G S  ROUGHNESS COEFFICIENTS FOR STRERM CHANNELS Rfii FLlODPLRINS IN 
fiRRICOPA COUNTY, RRIZONR ', U,S. GEOLOGICRL SURVEY, MRNNINGS r~ VHLUES 
MERE DISTRIBUTED RCROSS INDIbIDUfii CROSS SECTIONS BY CDMPRRISON YITH 
1:19C00 HERIAL PHOTOGRRPHS USE0 FOX MAPPING, 

PRGE 1 

CRDSS SECTION LAbELS INDICATE RiVER tlILES RBDUE THE MDUTH, 
Q IS COMPUTED JUST UPSTKERR OF THE CONFLUENCE YITH JRCKRRBBIT WRSH 





/:48:44 PBGE 3 



j E i T I O N  1 , 6 4 0  I S  A T  THE WICKENBURG R O B D  CROSSING OF THE 
sWAl'lED U E S T  F O R K  GF J A C K R l B B I T  UUSH,  

IS COMPUTED flT WICKtNBURG RObD 



( 2  :. 
L ;  . - - 7 .  

~ , i  & . ~ > 0  
> .  

Ul, A:.?, a / 

('.i! oi; . . LSj5 ,J  ... . 
oh i:-:o,/  
-. 
uR1 15;5,4 
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PRCE 9 

XCTION 7 . 0 7 4  IS TRKEN ALONG UULTUPE MINE RUBD. 
iLIhIT OF DETAILED STUDY) 

". Nf! 5 0 . 0 3 5  
f$.l 9973 0 , 0 5  9991 0 , 0 3  10017 0 . 0 5  

hh 10200 



SElh, DEPTH CUSEL CRIYS USELK EG H U HL OLOSS ERNK ELEU 
QLOE QCH QROB lLOE l C H  (IROB UOL T U l  LEF:/LIGHT 

UROB XNL XNCH XNR U TN E L f l I N  SSTR 
5 -. - L L ,  XLOBL XLCH XLOBd I T R I R L  IDC ICONT CORflR TOPYID ENOST 

8 .  

CCHV= ,100 CEnU= ,300 
,fl-?, tir LARO USED 

*bii,li ,060  
.;a0 4 . 4 1  1447.31 .00  1447.31 1447.68 .37 . O O  . O O  1451,40 

.r' . . 1 4 ~ ; .  0. 2900. 0 ,  0 ,  594 .  0 .  0 .  0 ,  1455.40 
. % J  , 0 0  4 , 8 9  , O O  , 010  0 3 1  ,000  ,000  1442.90 9868.18 

, 6 0 4 j i ;  853 ,  966,  1080,  0 0 0 - 0 0  300.40 10165.58 

iL6w i;:SRIBUTION FOR SECNU= . 0 6  CUSEL= 1447.31 
:'= 

ST& 9868,  9il79. 9906, 9986. 10008,  10113# 10151. 10179. 
PER ii= 1 . 2  16 .4  16,O 24 .0  6 . 7  3 2 . 0  3 . 7  

( ': M E k =  1 5 1  7 4 . 5  153.7 8 6 . 3  1 0 1 . 5  127 .5  35 .0  
Uii= 2 . 4  6 . 4  3,O 8 ' 1  1 . 9  7 , 3 3,O 

DEPTa. 1 , 4  2 , 8  l a ?  3 , ?  1 . 0  3 . 4  2 . 0  
AT% 
(., ;i 

1490 NH CARD USED 

,...? .,: 1 5 3 ~  f l i i h ~ I N G S  N UALUES FOH CHRNNEL CONPOSITED 

3265 D i v I D E D  FLOM 
,- 

3301 Hb CHflNGED MORE THRN HUINS 

i 1 8 5  f l : ~ I f l U N  SPECIFIC ENERGY 
3720 Ci.TICRL DEFTh lSSCMED 

f ,: .ii? 3 . 6 8  1457 ,88  1457.88 , O O  1458 .80  , 9 2  9.30 - 1 6  1462,OO 
2 9 ~ ; ~  0.  2900. 0 .  0 .  377.  0 ,  14 .  7 .  1460,40 

a w 4  , 0 0  7 .68  .00 ,000  , 0 3 7  , 0 0 0  ,000  1454.20 9948.92 

&; .01b;35 1250. 1225,  1215,  12 15 0 - 0 0  212.30 10178.39 

0 FiOi Di5TRlBUTION FOR SECNU= - 2 9  CISEL= 1457.88 



0 
o m - a  
Lh - O h  

-b-, - - 
L O h d - . - ,  
h * m 9  
Q-.-tho - 0.0 4 

M'. -00 
II h m o o  

- m o  - 



SEi:., DEPTH CWSEL CRIUS USELK EG HU HL OLOSS BANK ELEV ;#a QLUE Qiri QKOB BLOB GCH AROB UOL TUA LEFT/RIGHT 
iI;.i ULUb JCH 
- - VROB XNL XNCH XNR UTN ELNIN SSTA 
J XLOGL XLCH XLOBR ITRI2 ,  IDC ICONT CORRR TOPUID ENDST 

1490 Nh ;ARD USED 
(" *SECNO ,865 

15,iii Ml;,WINGS N UHLUES FUR CHANNEL CONPOSITED 

fi* 
t- ' ' 

3265 b I I I f i E D  FLUU 

FLOU QISTRIBUTION FOR SECNO= .87 CUSEL= 1480,36 

CL - 
1450 an CARD USED 
GECNO ;. 064 

,.? ., :r 15j0 I h p i H I N i S  N U A L U E S  FOR CHBNNEL CODPUSITiC 
1.Go4 5.07 148b,3? a 00 ,GO 1488.68 ,30 7-86 ,01 14Y2.10 
2 9 , , ,  

* - 0. 2900 ,  0. 0, 654, 0, 65. 36. 1493.20 
(": - i & I  .OJ 4,431 ,OO .0;0 ,145 ,000 ,000 1433,30 9803,45 

.OC8;-7 1150, 1051, 860. 8 0 0 -00 366,94 10170,39 

C;I FLU4 DI iYRIBUTIOW FOR SECNU= 1.06 CISEL= 1488.37 



SEih, DEPTH CUSEL CKIWS USELK EG H U H L GLOSS BANK ELEU 
ULOL QCH QfiDE HLOE RCH RROE UCL TYfl LEFT/RIGHT 

UROG XNL XNEH XNR UTN ELMIN SSTR 
3~Oii. XLUEL XLCH XLOGN ITRIRL IDC ICONT CORM TOfUID ENDST 

;4YO h 3 R G  USED 
* s t L r d  1 241 

l5jO Mk.YNINGS N URLUES f JR CHRNNEL COMPOSITE0 

FLOC C;5TNIBUTION FOfi SECNO= 1 ,24  CWSEL= 1494,54 

!.ZC:) D,vIOED FLOW 

1493 Nh CRhD USED 

0 



5 :  UEPTH CUSEL 
, 4 QLOB QCH 

T I r 8 r  ULOB UCH 
S L i F E  XLOBL XLCH 

CRIWS 
QROB 
UROE; 
x t o B a  

WSELK EG 
ALOE RCH 
XNL XNCH 
I i R I F i L  IDC 

HU 
RROE 
XNR 
ICONT 

H L OLOSS BRNK ELEU 
UOL TUR LEFT/KIGHT 
WTN ELMIN SSTO 
COSAR TOPUID ENDST 

FLdY D;iTRIBUTION FOR SECNO= 1 , 6 4  CWSEL= 1507.55 

STH= ?ad?.  10116. 

r:) PER f =  100.0 
AkEic= 534.8 

JEL= 5 ,b  

cv1 DEP;a= 2 a 5 

1490 Nd CdRO USED 

C-J *SECNil ; ,800 
153u I"lhhkiN6S N URLUES FOR CHANNEL CONPOSITED 

c-. $+ .. 300;. 0 ,  3000, 0, 0 .  506, 0, 114, 61.  1520.20 
. ib - 0 0  5 .10  $ 0 0  ,000 ,042 ,000 .OOO 1506.40 9?65,60 

,005553 815,  845,  850. 2 0 0 ,OO 215,66 10183.60 
6 ,  

-; 

FLOr C;;TFiIBUTIUN FOR SECNO= 1.80 CISEL= 1512,77 

,;-# 
S i H =  ?966, 10207. 

PEA C =  100,O 
e '.,. RREli= 588.2 

5 . 1  
DEPTF- 2 ,7  

,r, t,.( 1490 Nh LARD USED 
*SEChO :. 999 



SiihJ DEPTH CUSEL CRIUS USELK EG H U H L OLOSS BBNK ELEU !.*.a -.*r PLOB QCH UROE HLOB RCH RROB UOL TUR LEFT/RIGHT 
, ,, ,r ULUB VCH UROB XNL XNCH XhR U TN ELMIN SSTIl 
:L-i XLOBL ALLH XLDER ITRIHL ID; ICUNT CORRR TOPUID ENDST 

cj 

(3 FLuv C ;  J ~ ~ I B U T I O N  FOR SECNO= 2.18 CWSEL= 1526.20 

;:, * 149u hh CARD USED 
*SECkD 2.356 
1531 MAhNINGS N VALUES FOR CHANNEL COMFOSITED 

,. ;- 
i ' 

326F Ci.a;DED FLOU 

c'j 7185 nia;fiufl SPECIFIC ENERGY 
3720 C6;TICRL DEPTH HSSUMED 

2 . 5 6  5.15 1533,55 1533.55 - .  . O O  1534.46 ,91 6.66 - 1 3  1534.00 

0 U 903, 2017. 0 ,  160, 243, 0 ,  149, 75.  1543,50 
.3?  6 ,14  0,29 

,,,-.- - 0 0  ,035 ,040 ,000 ,000 1528.40 9819,23 
L .  650, F19, 790, 5 5 0 . O O  193,74 10037.42 

0 
;I.= V;:TkIBCI IUN FZR SECNO. 2 a 36 CUSEL. 1533.55 

0 



PAGE 

5 DEPlH CWSEL CRIYS USELY, EG HU HL OLC55 BPiK ELEU 
Q ULOB QCH QROB ALOB flCH AROB VDL TYR LEFT/8IGHT 
I R E  ULO6 UCH UROB XNL XNCH XNR U TN ELPIIN SSTA 
L ALOBL XLCH XLOBR ITR IAL  IDC ICONT CORAR TOPYID ENDST 

14YB 3n ~ t 1 t i 0  USLO 
*SEi i -J  , ,550 
1530 ?I~'~P;NGS N JIILUES Fllfi CHANNEL COMPOSITED 

3302 rniaIhG:  CONUEYANCE CHRNGE DUTSIDE OF RCCEPTRBLE RRNSE, KRlTIO = 1.48 

FLOY DiSTSIBUTION FOR SECNO= 2.55  CYSEL= 1541.15 

STA= 9960, 10049, 10069, 1009?. 10104. 10131, 10141. Qa = a,, 4 , 7  a ,  4.7 7 , 7  , 2 

*. .. R~.EA= ~ 8 . j  33 ,2  5 4 , 3  28.2 50.2 3 , 4  
k E i =  6 .6  4 , 3  4 , 6  5 , O  4 , 6  1 . 5  

DEPTH= 3,B 1.7 2 , 3  2 . 6  1 , 9  - 3  
r- . ->  

1490 hH iBRD USED 
*SECNO i . 7 2 8  

2.723 5.64 1546,64 , O i )  . O O  1547,35 $71 5 ,50  .04 1550,20 
j&L, 0 ,  3000, 0 .  0 .  444. 0 .  169. 63. 1548,90 

, 65  . O O  6 .76 -00  ,000 ,035 ,000 ,000 1541,OO 9936.?5 
:' *, .COii3; 1040, 940, 830. 4 0 0 , 00  170.76 10f77.11 
k.. 

c2 FLOY D;5.TfilBUTION FOR SECNO= 2 .73  CYSEL= 1546-64 



SEL?.; DEPTH CWSEL CRIYS WSELK EL H U H L OLOSS BUNK ELEU 
P QLbB U ~ i l  JR06 HLOE HCH AFiOB UOL TWfl LEFT/RICHT 
1 I , ! i  ULOB VCH URO8 XNL XNCH XNR MTN ELRIN SSTH 
bLiic i ~ d b ' i .  XLLtt XLOBK ITRIAL iJC ILONT COShf; TOPU:2 ENDST 

1490 h n  ;hED USED 
*IILNC i . 3 i o  
1 5 j J  flnSniNGS h VdLUES FOR CHANNEL COMPOSITE0 

2 4 . 7 5  1 5 5 j . 4 5  . O O  -00 1554.00 , 5 5  6 . 6 3  ,02 1557,ZO 
jL.L*. 0 .  3000. 0 ,  0 ,  505,  0 .  180 ,  8 7 .  1558, lO 

, .  L .SO 5 . 9 4  , 0 0  ,000 ,040 ,000 ,000  1548.70 5864,80 
, 0 0 6 i c 3  970. 9Yj. 1000. 4 0 0 - 0 0  176 ,77  10041.57 

FLOW C;STRIBUTIUN FOE SEENU= 2 , 5 2  CUSELz 1553 ,45  

STH= f B d 5 .  10050. 
PER C= 1 0 0 . 0  
AKET;= 5 0 4 , 9  
UEL= 5 - 5  

DEFT5= 2 , 9  

14YO Nh LQKD USED 
*SECNC .? , lo8 

j . i 3 8  5 , l O  1560,OO , O O  $ 0 0  1560.57 .57 6 . 5 6  , 0 1  1566.40 
30C6, 0 ,  3000,  0 .  0 ,  495,  0 ,  191.  9 1 ,  1563,70 - * . i i  , O O  6 . 0 6  , O O  , 000  ,038  ,000 ,000 1554.90 9918,38 

.OCa;ji 900 ,  1014,  1070,  3  0  0  . O O  188.69 :0107,07 

ilUU C.i:RIEUTION FOR SECNO= 3 , l l  CYSEL= 1560.00 

1498 h; CARD USED 
*SEiti~ ? , 288  
153b :ir>lINGS N URLGCS FUR CHRNNEL COMPDSITCD 

!,Lo3 4 . 0 5  1 5 6 5 - 9 5  ,00  , O O  1566.55 , 5 9  5 . 9 7  - 0 1  1571 - 7 0  
~ G . J ,  0 ,  3000. 0  a 0 .  485 ,  0 ,  202,  9 5 ,  1569,OO 

. i i  - 0 0  6 .19  . G O  , 0 0 0  ,036  , 0 0 0  ,000  1561.90 9857,49 
,3Lf-15 1010,  750 ,  8 2 0 ,  2  0  0  , O O  178.51 1OCj6,OO 



5EdJ  DEPTH CUSLL 
p QLOB UCH 
I VLOB UCH - - .-  
L XLOEL XLCH 

F L t v  Y : iTRILUTIbN FUR JECNO= 

CRIWS USELK 
UhOB ALOE 
VROB XNL 
XLOBR I T R I A L  

E C 
flCH 
XNCH 
IDC 

H U H L 
HROB UOL 
XNK UTN 
ICONT CORAR 

OLOSS BANK ELEU 
TUA LEFT/RICHT 
ELMIN SSTA 
TOPYIO EHDST 

FLOY DiSTRIBUTION FOR SECNO= 3 - 5 1  CISEL= 1 5 7 3 , 4 4  

1470 n: C M D  USED 
nSECki 3 . 6 8 0  

-. 

3265  L,dlDED FLOU 

<,> FLOh G;STRIEUTION FOR SECNO= 3 , 6 8  CYSEL= 1 5 7 9 , 6 9  

STA= 9 8 7 4 .  9885.  1 0 0 6 4 ,  
f> PER ;= - 0  100,O 

ARE;= 1,O 3 9 1 . 1  
UEL= ,8  7 , 7  

0 DEP Tr= s 1 3 , 0  
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bECtiL DEPi i i  CWSEL CRIUS USELk EG HU HL OL3SS BONK ELEU 
..:@ U . . ULgB ~ L H  OK08 HLOB i C H  A208 UOL T k d  LEFT/RIGHT 

I ULOB V C H  VROC XNL XHCH XNR UTN ELMIN SSTR 
5 L u t f  XLUBL XLCH XLOBK I T R I R L  IDC ICONT CORM TDPUID ENDST 

-, 
t . $  

1 4 7 0  Nh i;RD USED 
*SiCNO 3.815 
1530 MAHHiNGS N VALUES FOR CHANNEL COMPOSITED 

j i 6 5  01c13LD FLOU 

L .; 3!C1 H V  L n R N G E D  MORE THON HUINS 

FLUU Di;TRlBil iI31'I FOfi SZLNO. 3 .88  CUSELz 1507,OO 

p. 
'. . ;4YO Nh CARD USED 

GECNO s. 366 

FL3e DISTRIGUTION FOR SECNO= 4 , 0 7  CUSEL= 1594.!4 



5ECb; DEPTH CUSEL CRIUS USELK EG HU H L OLOSS BBNK ELEU 
:: @ 4 QLOb QCti QROI RLOB RCH flROB UOL TUR L E F T A I G H T  

;Ini u i o e  UCH . - UROB XNL XNCH XNR UTN E L M I N  SSTA 
L XLUBL XLCH XLOBR I T R I B L  I D C  ICONT CDRRR TOPUID ENDST 

i4Fo ;BRD USED 
,,*;. , , . a  *Silt% & .  I 6 0  
, . i33u f l i i : ~h INGS N UEtLUES FOR CHRNNEL CUMPOSITED 

,.) 3302 B G h I N G :  CONUEYANCE CHRNGE OUTSIDE OF RCCEPTHBLE RRNGE, KART10 = 1 .62 
; '2 

FLOW Di i ;RIBUTIUN FOR SECNO= 4 , 2 6  CblSEL= 

14FO Nn ,IUD USED 
GELNO 4.452 
1530 MAA?INGS N UHLUES FOR CHANNEL COMPOSITE0 
i ! 8 5  M I A I f l U f l  S P E C I F I C  ENERGY 
3720 C6;TiCRL DEPTH RSSUMED 

4.452 5.05 1606.45 1606,45 .GO 1607.21 
300;, 479. 2274. 247, 107 .  296. 

1 , I d  4 ,4?  7 , 6 8  3 , 2 1  ,035 ,042 
.Od??54 1120,  1014, 8 4 0 .  4 8  

,. -. , . ,  FLOU D I S Y R I B U T I O N  FOR SECNO= 4.45  CUSEL= 1606.45 . ,' 

149u h 3  ;dkD USED 
:r- 

1 . d  



iECh: DEPTH CYSEL CRIUS WSELK EG H U H L OLOSS BRNK ELEU 
C QLOB QCH QROB RLO& RCH AROB VOL TUR L E i T I C I G H T  
i ULOB UCH VROB XNL XNCH XNR YTN ELMIN SSTR 
L %LOEL XLCH XLOBR I T R I R i  I D C  ICONT CORflR TOPWID ENOST 

FiOY 5::ThlBUTIlN FOR SECNO= 4 , 6 7  C I S E L =  1615.31 

STA= 5855. YY16, 10261. 
PER E= 2 . 3  97.7 

M E & =  31.9 5 9 0 , 3  
Ui:= 2 , 2  5 . 0  

OEfT i i=  . 5  2 , o  

1490 Nh d R D  USED 
*SECtiO 2 .844  
1530 MR,%NIt4GS N URLUES F O R  CHANNEL COMPOSITED 

4 . i 4  4 .62  1621,22 . O O  . O O  1621.85 , 6 2  6 . 0 9  - 0 7  1627.90 
~ u L  ;, , 0 ,  2152,  848 ,  0 ,  308,  199.  3 0 2 ,  147 ,  i620.20 
1%:: .00  6 . 9 8  4 . 2 5  ,000 % 040 ,035 ,000  1616,60 9934.94 

.CJ i&S5 750 ,  9 1 3  1000,  4 0  0  , O O  268,39 10203,?2 

FLCr D ~ ~ ; I ~ I B U T I O N  FOR SiCNO= 4 , 8 4  CISEL. 1621.22 



SEL?: GEPlH CUSEL CRIYS USELK EG H U H L OLOSS 68NK ELEU 
,;> < >  4 EL& ULH gROB ALOE ACH AROB VOL TYH LEFT/RIGHT 

T I M i  ULOB U U H  UROB XNL XNCH XNR UTN ELM I N  SSTA 
S L J - r  X L ~ X L  X L C ~  XLGGS I T R I A L  I D i  ICUNT CORAL' TOFUID ENDST 

FLU# D ~ : - R I $ U T I O N  FOR SECNO. 5 , 0 4  CYSEL= 1628 .94  
..-. 
.:\$I 

f ,  . u 

STA= 3 1  9765. 9794,  9811, 9842. 9903. 9942.  10090. 
YLK ir= 3 . 9  i,5 4 , 4  7 . 2  1 4 . 1  5 , 0  5 7 , 2  

.s\ . >? 
A R U =  3 2 . 4  46 .3  2 7 , l  4 6 , 4  9 1  4 4 , 7  283.6 
viL= 3 . 6  4 , 8  4 . 8  4 . 6  4 . 6  3 , 9  6 . 1  

l i E P T H =  1 . 0  1.6 1 , 6  1 , 5  1.5 1 , l  2 .5  

*SECNS 5 .  i28 
*?? 1530 RQ?tkINGS iJ J H L U E i  FLR CHRNNEL COMPOSITED 

3265 G I i I P E O  FLOY 

c* 

""e FLOU D I i T R I B U J I O N  FOR SECNO= 5,23 

C- P STA= 3852 ,  9B72. 9919. 10197,  
PER 95 1 . 6  3 . 9  9 4 , 5  

AREA= 1 5 . 0  3 5  430 .3  
*-  
--i' dEL= 3 . 3  3 , 3  6 , 5  

DEY i H =  . 7  . 7  1 , 9  

I .  , . -. 1 4 9 ~  Nn I k 8 0  USED 
3SECNO 1.415 

.-- ,.$ 

.k' 
3302 YdkhING: CONVEYANCE CHHNGE OUTSIDE OF OCCEPTABLE RQNGE, KRRTIO = 1 , 6 6  

FLOU 3 i E T K i B t i i l O N  FOR $ELNO= 5 , 4 1  [USEL= 1641 ,91  

0 

PAGE i 



J:,:,, O E P l n  CUSEL CRIUS USELK EL H U HL OLOSS BANK ELEU 
: .@ Q $LUG PCH QRUd A t 0 6  RCH llROB UGL TUA LEFT/RIGHT 

T I K E  VLOB UCH UROB XNL XNCH XNR WTN ELMIN SSTR 
SLL, , XLOtfL XLCtr XLOBR I i R I H L  I D C  iCONT COKRR TOPdID ENDST 

I 

1490 N -  LARD USED 
.. *SEChC 5 . 6 0 7  

1 5 j 0  MP"YINGS N URLUES FOR CHRNNEL COlPOSlTED 

C :; 33Oi n l  ,HBNLED MORE THdN HUINS 

3685 1 b  ;r i IkLS ATTEMPFED USEL,CUSEL 

c ' jb93 F;:bHBLE h I N I M U f l  S P E C I F I C  ENERGY 
372u L;%.'iCIL DEPTH RSSUflED 

5 .  5 , 8 8  1649 ,38  1649 ,38  , O O  1650.30 ,F2 4 . 9 0  , I 6  1651 ,40  
f'? j d .  : , 0 .  2242,  758. 0 ,  264,  163 ,  j 5 2 ,  171, 1647.30 

I . - b  , 0 0  8 - 4 5  4 , 6 5  ,000  ,041  ,035  , S U 3  1643.50 9969,66 
, 0 0 7 C l i  990,  1014,  1080,  20 6 0 , 0 0  192.36 10162.02 

.,> , 
C :: 

1490 Nc A R D  USED 
*SECNC : , a15  

g> 
3265 2 I , I D E C  FLOW 



PRCE 24  

SiCri3 OEPTH CUSEL CRIldS USELK EG H U H L OLOSS BgNK ELEU 
P 4 iUE UCH 0R06 RL06 RCH RROB UOL TYR LEi ' /h IGHi  
TIME ULOB UCH UROB XNL XNCH XNR Y TE( E L Y I N  SSiB 
si;Pi XLOBL XLCH XLOBR I T B I f l L  IDC ICONT CURRR TOPUIC ENDST 

fLOY DISTRIBUTION FOR SECNO= 5 , 0 2  CUSEL= 1 6 5 0 ~ 5 9  

1490 h H  i R R 0  USED 
*SECNl 6 , 0 2 2  

3302 YGAf4ING: CONUEYflNCE CHRNGE OUTSIDE OF RCCEPTRBLE RRNGE, #RRTIO = .63 

ej FLOY DISTRIBUTION FOR SECNO= 6 . 0 2  CUSEL= 1664,05  

STR= YBY?. 1 0 1 6 0 .  1 0 1 8 0 .  

$::J PER 4; 1 0 0 , O  , O  
.- RRES= 4 6 0 - 6  , 5  

UEL= 6,5 .4  (:> D t P i r i =  1.i , O  

1 4 9 0  Nii CRRD USED 
,i.. r .  . t  > rSECNO 6 . 2 2 3  

3265 OlUiDEO FLOU 
I 

C - 2  
3- 

3302 YGRNING: CONUEYRNCE CHRNGE OUTSIDE OF RCCEPTRBLE RANGE, KRRTIO = 1 .79  



S E C h l  DEPTH C i S E L  CRIUS  USELK E L  H U H L OLOSS EBNK ELEU 
Q QLOB QCH QFiOE ALOE ACH BROB UOL TYR LEFT /R IGHT 
T I M E  ULOB UCH UROB XNL KNCH XNR M TN E L M I N  SSTB 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

FLGY 2 I S Y R I B U T I U f l  FOR SECNO= 6 .22  CUSEL= 1671 ,88  

3265 D I V I D E D  FLOY 

7185 MIHIMUM S P E C I F I C  ENERGY 
3720 CR; I ICAL  DEPTH ASSUMED 

6 .423  4.29 1679.19 1679.19 . O O  1679.91 $ 7 2  5 . 8 1  , 1 3  1680.40 
3 0 0 t .  7 ,  2065,  928, 5 .  273,  192.  403.  199. 1678.40 
1, h i  1 . 5 5  7 . 5 7  4 , 8 3  ,035  ,038 0 3 3  .000 1674.90 9877,81 

.008745 980,  1061. 960,  8 10  0 .00  309.61 10244,47 

FLOU D I S T R I B U T I O N  FOR SECNO= 6 , 4 2  CY SEL= 1679 ,19  

STA=  9878,  9885, 9897,  10045, lQOYO, 10118,  10160,  10207, 10241, 10244, 
PER Q= ,1 - 2  6 8 , 8  2 , 8  1 0 . 9  1 4 , 0  1 , 6  , ?  .O 

ARER= 1 , 8  3,O 2 7 2 , 8  3 5 , 5  4 8 , 7  6 8 , 8  2 5 . 3  1 3 , 2  . 5  
UEL= 1 . 6  1 . 6  7.6 2 , 4  6 , 7  6 . 4  1 , 6  2 .1  1 . 1  

DEPTH= , 2  - 2  3 - 0  , 0  1 . 7  1 . 6  , 5 . 4 , 1 

1490 NH CARD USED 
8SECNO 6 .628  

b,b;3 4 , 8 1  1686.31 ,O@ . O O  1686 ,93  ,152 7.01 .01 1685.10 
3003. 1 3  2656. 331,  6 ,  404. 83.  414.  206. 1685.90 

1 - 6 5  2.18 6 , 5 8  3 , 9 8  ,035  0 3 1  ,035 , 0 0 0 1 6 8 1 . 5 0 9 9 0 4 . 2 8  
,00515? 1080,  1077. 1000. 5 0 0 , O O  233,99 10138.27 

FLUd O i s f R I E U T I O N  FOR StiNO= 6 .63  CYSEL=  1686.31 



SELhz DEfTh CUSEL CRIUS USELK EG H U HL OLOSS BANK ELEU 
;@ 4 Q L O ~ :  QCH QROB ALOB ACH RROB UOL TYR LEFT/RIGHT 

TiZE ULOB VCH 
- - -  

URO8 XNL XNCH XNF; Y TN ELtlIN SSTA 
:,u:t XiOBi  XLCH XLOBR ITRIRL I D C  ICONT CORRR TOPWID ENOST 

149O hn ,;$O USED 
*< 
: ?, *SEChJ :, 853 

1530 fllN.iiNGS N UALUES FOR CHANNEL CONPOSiiiD 

7185 flih,fltIfl SPECIFIC ENERGY 

C''? 3720 ChiTiCRL DEPTH RSSUIED 
6-55' 5 , 5 0  1694,40 1694,40 . O O  1695-05  , 6 4  8.06 , 0 1  1694,40 
3 d c i .  134. 2394, 472, 50. 344, 119. 428. 214. 1693.90 

c: 1,;; 2.69 6.96 3.95 ,035 ,037  ,035 , 0 0 0 1 6 0 8 . 9 0 9 8 0 5 . 5 7  
.OC95iE 1210. 1188. 1060. 3 8 0 . O O  412,75 10286,18 

3 I jTh iBUTION FOR SECdO: 6,85 

( 3  STA= $836,  9884, 9942. 10087, 10141, 10187, 10286. 
PER 4= 3 , 8  , 6  79.8 4 .2  8 , 7  2 . 9  

FtfcEil= 4 0 , 3  9 .4  343.8 38,O 55 ,4  26,O 
c': ;i:= 2 ,8  2 .1  7 . 0  3 , 3  4 . 7  3 ,3  

DEPTti- - 5  .2 2 .4  . 7  1 . 2  a 3 

FLLL DIS-iiIBUTION FOR SECNO= 7.07 CISEL= 1702.70 





- <., m 4 
o m -  -C 

C W O I . o - 0  
w - 4 -  o m  

I1 

- P 
m u ,  
W.P. - - N 

. - W C  
0 P 
0 N - .  W - 0 
0 ~ 0 0 0  
0 0 -  0 -  - 0 - - 0 0  
C 1  4n C, -2' C S  
C r.. I C> C.. 
h O . O O  
m w o o  - - 0 - 
0 0 -  0 
0 0 0 0 

0 



SLLA: DEPIH CYSEL CRiWS USELK EG H U HL OLOSS BRNK ELEb 

(' '. QLUB PCH QHUB ALOB RCH RROB UOL TYR LEFTiRIGHT 
UROB XNL XNCH XNR NTN ELMIN S S T l  

:,;it XLUBi XLCH XLUaK I T f i I A L  IDC ICDNT COHAR TOPUID ENDST 

T -1 

?E2 .= 1 0 0 . 0  
.- . AREh= 3 6 0 , 4  

$iLl 0 , o  
DEF Tn= 2,O 

b S 

' I' ,470 hn L R D  USED 
*SEiNO ,460 

Q 1530 Kn+i>;NGS Pi URLUES FOR CHHNNEi. CUMPOSITED 

;?Ci Hv InfiNGED MORE THAN HUINS 

qj 
j j O 2  in?'.;NG: CSNUEYRNCE CHANGE ObTS1DE OF BCCEPTRBLE RANGE, KROTIO = 1 . 8 0  @ 
j~fi. ;900. i 0 0 8 5 .  

c,; PER .= 100,O 
AREA= 527 .6  
Ui-= 5.5  

* h  Q2 DEFTr= 2 . 9  

1470 Nk X R D  USED 

0 *SECIiO , 6 6 7  

PAGE 29 



SECNO DEPTH CUSEL CRIUS USELK EG H i  H L OLOSS BANK E lEU 
- i .@ QLOB PCH [ROB ALOB ACH AROB UOL TUA LEFT/RIGHT 

TiflE ULUB UCH UROB XNL XNCH XNR YTN ELMIN S S T l  
SLOFE XLOBL XLCH XLDBR I T K I A L  IDC ICONT CORAR TOPUID E N X T  

FLOv 3 i S T R I B U i I O N  FOR SECNO. , 6 7  CISEL= 1472,03  
..: 7 
. . 5TA= 9900.  1 0 0 4 0 ,  

PEF: I= 1 0 0 . 0  
'-.. 
,'j A k i ~ =  430,Y :., 

6 - 1  
OEFTn= 3 , l  

:? 
, .: 

14fG i-ih IHhU USED 
*SECh'O ,815 

s:,. ,.- . 
. . 153d I'/h :c\iiNGS N UHLUES FliR CHANNEL COMPOSITED 
.. ..' 

j j 0 1  Hu CHANGED NORE THAN HUINS 

"3 FlOU D1S;RIFiUTION FOR SECNU= . 8 7  CYSEL= 1481.09 
v. * 

1 4 9 0  kd  CARD USED 
.' r 

i - fiSECNO : , 0 6 4  
1 5 3 0  f id.v iNGS N VALUES FOR CHANNEL CUMPOSITED 

/-. 3 3 3 0 1  Hb ,HANGED MORE THAN HUIhS 

:23 3 3 0 2  U k i f i I r i G :  CONVEYANCE CHANGE OUTSIDE OF flCCEPTRELE RANGE, K R l T I O  = 1 . 7 0  



S E M  DEPTH CYSEL 
Q QLOB UCH 
T I R E  ULOB UCH 
~ L L T ~  ALL !~L  XLCH 

I .  

3.;-".: .. . ALBUTIUN FOR SECNG. 

CRIYS WSELK 
PRO6 BLOB 
URUB XNL 
XLOBR I T R I R L  

E G 
ACH 
XNCH 
I D C  

H U H L OLOSS BANK ELEU 
RROE UOL TYR L E F T A I G H T  
XflR UTN E L I I N  SSTR 
ICONT CDRAK TOPUID ENOST 

g;; 
1490 NH L A 2 0  USED 
*SiCNb 1 . 2 4 1  

c-; 1530 IR?> INGS N VHLUES FOR CHRNNEL CUMPUSITEO 

3!01 HV CHANGED MORE THRN HUINS 

Q@ l 3 i 2  i f i i 5 1 N G :  CONUElRNiE CHANGE O I J i i I O E  OF ACCEPTABLE RANGE, KRATlO = b b  

(571 r L Y J  D:tTnii 'J:IJN F O E  S;CNC= 1 . 2 4  C ISEL= 1 4 9 4 . 7 3  
s-> 

PRGE 31 

i%;S Nt :;%!I USED 



SEih ;  DEPTH CMSEL CRIUS YSELK EG H U HL OLOSS E6NK ELEU 
u QLOE P C H  QROE ~ ~ o e  u c t ~  RROB UOL TYA LEFT/KIGHT 
i i h i  ULUB U I H  irRdli XNL XNCH XNR JTN ELMIN SST4 
r A L U ~ L  X L L ~ I  X i i g R  I T R I A L  IDC ICONT CORAR TOPMID EHDST 

*S€CNS . ,432 
;x4 
I ,  

3302 CdiNING:  CUNUEYRNCE CHONGE OUTSIDE OF OCCEPTRBLE RANGE, KRATIO = 1.57  

FLOY D i j T R I B U T I O N  FOR SECNO= 1 .43  CUSEL= 1501,35 

PER ii= 100.0 

0 ARE;= 409,9 
U E i =  i , l  

DEPil t= 4.1  

1490 Nh CHhD USED 
r S E i N 3  1,640 

cj 3302 L r * t i I N G :  CONUEYHNLt CHANGE OUTSIDE OF ACCEPTABLE RflNGE, KRATIO = .69 

FLUk S i i T R I B U T I O N  FOR SECNO; 1 ,64  CYSEL= 1507.67 

C"3 
5 i A =  9960. 10050. 

P E R t =  100.0 

c3 RKEb= 3 5 1 , l  
UE,= 8 , 5  

DEFT -= 3 , 9  

0 





5ECiiZ D tPTH CUSEL CRIUS USELK EG H U HL OLDSS BUNK ELEU 
P ULUB ULH QROB HLOB HCH HROB UOL TWH LEFT/KICHT 
T I K E  ULUtl UCH UROB XNL XNCH XNR lJTN E L N I N  SSTA 
siUti XLUEL XLIX XLOBR I T R I A L  IDC ICONT COfiflR TOPUID ENDST 

1530 MHh3iNGS N UHLUES FOfi CHIINNEL COMPOSITED 

FLDd D I S T X I B U T i L N  FOR SECNO= 2,18 CISEL= 1526.92 

1490 NH LARD USED 
*SECNO 2.356 
1530 MA~ININGS N UdLUES FO6 CHiNNEL COMPOSITE0 

3470 ENCBOHCHHENT STHTIONS= 9915,O 10030.0 TYPE= 1 TRRGET= 115.000 
2,j5a 6,08 1534,48 ,00 1533.55 1535.70 1,22 7,90 ,I5 1534.00 
3000. 190, 2810. 0, 37. 310, 0, 120, 36. 100000,OO 

.;a 5.16 9.06 ,OO ,035 ,042 ,000 ,000 1528,40 9915.00 
,U122C5 650, 917, 790, 3 0 0 -00 115.00 10030,OO 

FLOU 0 I i ; f i IBUTIU i l  FBd SECRL= 2,36 CUSEL= 1534.48 

STA= 9915, 9919, 9945, 10030, 
PER li= 1,3 5 . 0  93.7 

UREU= 7 , 4  29.4 310,2 
UEL- 5.4 5 . i  9,1 

DEPTH= 1,9 1,l 3, 6 

1490 Nh CRRD USED 
*SECNO 2.550 



SEza~; DEPTH CUSEL CRIUS USELK EG H U H L OLOSS BRFK ELEU 
#*.@ j 1  i gLOB QCH [RUE RLOB RCH OK06 UOL TUR LEFT/RIGHT 

-.": , .  - ULOB UCH UROB XNL XNCH XNR UTN ELMIN SSTH 
. - XLUBL XLCH XLUER I T R I f l L  I D C  ICONT COROR TOPYID ENDST 

' > >  

, - - ,  ,r:u X,'*!+:NGS N URLUES FUR CHRNNEL COMPOSITED 
.... ?. + . - 

>.:I, h-:hIN6:  CUNVEYRNCE CHANGE OUTSIDE OF RCCEPTRBLE RRNGE, KRATlO = 1 , 6 8  

t7jj 
@ i;:, I: LRXD USED 

*;its; 1 . 7 2 8  
F' ' 
f. . ? 3 J i  I. LrlHNGED MORE THHN HVINS 



SEW DEPTH CUSEL CRIUS YSELK EG H V HL OLOSS BCNK ELEU 

1 ., ULUB PCH QRUB BLOB BCH RROB UUL TUR LEFT/RIGHT @ ;ini u i u a  ucH URDU XNL ANCH XNR Y TN E L I I N  SSTB 
5161: XLOBL XLCH XLOBR I T R I R L  IDC ICONT CORBR TOPUID ENDST 

. , 
I .  

1 4 9 d  hn LARD USED .. *SEiNu : .? la  
>>. 1530 Mi3rlNCS ti UALUES FOR CHBNNEL CUMPOSITED 

,'. - 
FLGM D;;TRIGuTIUN FOR SECNO= 2 .92  CISEL= 1554.41 

<" STR= 996d.  10040. 
FEK il= 100.0 

BREfi= 385,5 
fi,: UEL= 
.. 7 

7 . 8  
DEPTh= 4.8 

g:3 1490 Nn i R R 0  USED 
*SECNO ? . I d 8  

3 r, 
> ,  

FLdU U;STRIBUTION FOR SECNO= 3.11 CISEL= 1560.42 

c- h 
i,f 

1 4 9 0  Nh i f lhD USED 
*SECNG 5 , 2 8 6  





SiCh.  DEPTH CCSEL CKIUS USELK EG 
P i 0 8  QCH OR08 RLOB RCH - I ..I 

11.; ULo6  UCH UROE XNL XNCH 
SiiJft XLUEL XLCH XLOBR I T R I R i  I D C  

FLUY D;S;RIEbTION FUR SECNO= 3 . 6 8  CUS EL= 
,-'. 
.* STR= ?960 ,  1 0 0 j 5 .  

P E P & =  100,O 
/ * - ,  HREi?: 2 8 0 , l  

vil= 1 0 , 7  
DEPTk= .J,7 

pi 
\ .''< 

1493 N e  CARD USED 
*SECNO 5 . 8 7 5  

.p< \. - 1 5 3 6  Mh'si i iNGS N U ~ ~ L U E S  FOR CMRNNEL COMPOSITED 

3301 A1 i t iRNGED MORE THAN HUINS 

HU H L OLOSS BBNK ELEU 
RRDE UOL T LEFT/RIGHT 
XNR Y TN ELMIN SSTfl 
ICONT CORRR TOYYIO i N D S T  

1490 Hs CRRD USED 

c3 *SEENO 4 . 0 6 6  

3 3 0 2  YL; j iNG:  CONVEYANCE CHHNGE OUTSIDE OF RCCEPTRELE RRNGE, KRf lT IO = -65 
Fp& 





SEC'.: DEPTH CWSEL CRIUS USELK EG ti U H 1 OLOSS M N K  ELEU 
a ULOB P S H  QROE f l i 3 6  OCH RRUB &IL TUR !E'T/?IGHT 

'. ,. T I r i  ULOB UCH VR06 XN! XNCH XNfi UTN ELPIN ES'R 
S L S - i  XLOBL XLCH XLOER I T R I f l L  IDI ICONT CORRR TUPUIO ENGST 

1 5 j 0  K;\Y;NGS N UflLUES FOR CHBNNEL CORPOSITED 
P', . a 

330i :V i H 1 N G i D  MORE THflil HUINS 

.. 7135 /?;?iRUM SPECIFIC EhiNGY 
'. .= 

ji23 ;F.TiCflL DEPTH RSSURE9 

(T; 
FLGY GiSTKIBUTION FOR SECNO= 4 , 4 5  CISEL= 1 6 0 6 . 5 8  

c; 1490 hh CflRD USED 
*SEiNG 4 , 6 7 1  
1530 MthNINGS N UdLUES FOR CHHNNEL COMPOSITED 

?'- 
!jOi h k  CHONGED MORE THflN HUINS 

(--: .., 3302 Y;;.h:HG: CONUEYHNCE CHRNGE OUTSIDE OF flCCEPTflBLE RCINGE, KRRTIO = 1.62 
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FLOC D; iTKI6UTION FUN SEiNO= 4 . 6 7  CUSEL= 1 6 1 6 . 3 5  



SElr. DEPTH CUSEL CRIYS USELk EG HU H L GLOSS bc8K ELEU 
ULOB QCH ' fT1f.i ELOB VCH 

QR0B hLOB ACH AAOB UOL TYR LEFT/?IGHT 
UROB XNL XNCH XhH UTN E L H I N  SSTCI 

SL":; ,<iObL XLCH XLOBR I T R I R L  IDC ICLNT CORAR TOPUIO ENDST 
. - 
! 

l i i d  ti: , d D  USED 
*SECNC - . 6 4 4  
1 5 i j  E - ' x ' r I N G ! ,  ;Y VALUES FOR CIIANNEL COt'lPOSITED 

C. -l 

F L l w  D;;;fiIEUTION FOR SECNO= 4 . 8 4  CUSEL= 1621.74 

.a 
2 1490 N! LA6D USED 

*SECSO : , 036 
1530 Kh--:NGS N URLYES FOX CHANNEL COM?DSITED 

% 1 

1475 Eh-. 2RCHflENT STATIDNS= 9925.0 10045,O TYPE= 1 TPtGET; 120.00; 
, - 
7 %  5 , 9 7  1629.67 , O O  1 6 2 8 , 9 4  1630.65 , 9 7  7 .77  .02 1:29,00 

<&,+i 3 Q d .  15b.  2844 ,  0 .  3 0 ,  354,  0 .  248 ,  73.  1C:300,00 
- 5.21 8 , 0 3  .00 ,035  , 0 j 7  , 000  ,000 1623 ,70  PF25,OO 

,I, -.  , :  
, J ~ c . - .  1250 ,  1014 ,  775,  5 0 0 . O O  120,OO 15:35,00 

z.3- . i 4. r' 



S E L L  DEPTH CUSEL CRIUS YSELK EG H U HL OLOSS BRNK ELEV 
(i QLOB QCH QROB RLOB RCH HHOB VOL TYH LEFT/HIGHT 
llMi VLUB UCH UROU XNL XNCH XNA JTN ELMIN SSTH 
5 XLu t i l  X L C H  XLOBR I T R I R L  IDC I i t i N T  C J R A R  TOPUID ENDST 

1470 h11 LtiRO USED 
*SECNS !,Zi8 
i530  Mdt\h iNGS li UALUES FUR CHHNNEL CONFOSITiO 

FLOU D I S T R I B U T I O N  FOR SECNO= 5 , 2 3  CYSEL= 1637.67 

STA= 9945, 10065,  
PER P =  100 .0  

flREB= 369.9 
VEL: 8 . 1  

DEPTH= 3 , l  

1 4 9 0  N d  CHKD USED 
*5ECNO 5 .415  

3301 k n i h i N G :  CUNVEYANCE CHRNGE OUTSIDE OF HICEPTRBLE RONGE, KRRTIO = 1 . 5 3  

FLOU G i S T k I E U T I U N  FOR SECNO= 5 . 4 1  CISEL= 1642.84 



PAGE 4 3  

Lilh, OtPTH LWSEL CRIWS YSELK EG H U HL OLOSS BANK ELEU 
r( lJLijS hiH QRUb RLOG RCH AR08 UOL 
T!,,- 

TbR LEFT/RIGHT 
I i,i: ULDG UCH UROE XNL XNCH XKR UTN ELMIN SSTR 
J .  XLOBL XLCH XLOCA I T R I A L  IDC ICONT CORRR TOPYIO ENDST 

l d Y i  >E :;RD USED 
SSLC!!, r ?1;7 

15:; Zk.\;HGS N URLUiS FOR C~HNNEL CUI'lPOSITED 

j 3 C 1  dB 3f lNGED RUKE THRN HUINS 

7165 tli.t;fiUM SPECIFIC ENERGY 
3720 CAiT ICRL OEPlH flSSUhED 

FLOY D;S;SIEUTIOK FOR SECNO= 5 , 6 1  CUSEL= 1649.44  

i 4 9 O  Xt: :kRD USED 
*SECNO f . a 1 5  
1530 ~?II:~:;NGS N URLUES F O R  CHRNNEL COMPDSITED 

3301 1, :dANGED MORE THRN HUINS 

3 3 0 2  Y?:.rlNG: CONVEYANCE CHANGE OUTSIflE OF ACCEPTR&LE RANGE, KHRTIO = 1,81 



S E L L  DEPTH CUSEL CRIUS USELK EG HU HL OLOSS BANK ELEU 
P ULOE UCH QROB RLOB RCH AROE UOL TUR LEFT/HIGHT 
TIRE ULOB UCH UROB XNL XNCH XNR WTN ELMIN SSTR 
S i f i r ~  X ~ O t i l  XLCH XLO6K I T K I A L  IDC ICONT COhRR TOPUID ENDST 

FLOU DiS;RIEUTION FOR SEENO= 5 . 8 2  CYSEL= 1 6 5 7 , 6 4  

1 4 9 0  NE CARD USED 
*SECNG 8 , 3 2 2  

3331 tic l i iANCE0 MORE THdN HUINS 

7 i 8 5  T"lr3IflUM SPECIFIC ENERGY 
3 7 2 i  CRiT ICAL DEPTH flSSUflED 

FLOU DI5TRIBUTION FOR SECNO= 6 . 0 2  CISEL= 1 6 6 4 . 8 9  

STfl= ? 9 0 0 ,  1 0 0 6 0 ,  
PER & =  1 0 0 . 0  

ARE&= 3 5 0 , 5  
V E i =  8 . 6  

DEPTH= 2 . 2  

1 4 9 0  Nh CARD USED 
*SECNO ~ ~ 2 2 3  

3302 UAiH iNG:  CONUENNCE CHflNGE OUTSIDE OF OLCEPTRBLE RRNGE, KKRTIO = 2 . 0 1  



PAGE 45 

SEChO DEPTH CWSEL CRIUS USELK EG H U H L OLOSS BRNK ELEU 

. QLOB QCH QR06 ALOE RCH AROE UOL 
E ULDE VCH 

TUR LEFT/RIGHT 
VROB XNL XNCH XNR UTN E L R I N  SSTR 

S L U - c  XLOBL XLCH XLOEK I T R I A L  I D C  ICONT CORRR TOPUIO ENDST 
,t ' #  

, >.  

~ L D J  D1:;hIEUTION FJR SECNO= 6 , 2 2  CWSEL= 1672.86 
<- * 

STR= ;C1O, 9955, 9959, 9972, 10000,  10027, 10065, 10080,  
p ~ i ;  j. 1 , 6  6 . 6  6 . 8  47 .9  2 2 , d  10 .6  3 , 7  

., AhEd= 17 .2  4 6 , 3  46 .3  1 4 9 , 3  1 0 3 6  7 4 , 5  2 9 . 1  
I;L- 2 . 7  4 , 3  4 , 4  9 . 6  6 . 6  4 , 2  !,9 

DEF'Tn= 1 . 1  2 . 0  3 . 6  5 , 3  3 . 8  2,O 1 , 9  

'-I 
14FO hh t h R D  USED 
* 5 i ~ h O  c , 4 2 4  

,-. 1 > j d  ,ihk.jiNGi, N URLUES FOR CHANNEL COUF'OSITED 
', i 7 i 6 5  fi;:.,lUM SPECIF IC  ENERGY 

>;id ~ n ;  YICRL DEPTH ASSUMED 

a FrEi 2 i i i R l d U T I W  FOR SECNO= 6 .42  
fl 

..d STA= 9955. 10045,  10090. 10105,  
PEi i  i;= 9 0 , 2  4 , 9  4 , 9  

:> AREA= 291 .6  4 4 , 9  2 2 , 6  
WE,= 9 , 3  3 - 2  6 , 5  

JEFTh= 3 , 2  1 . 0  1 , 5  

14:; Nl i  CARD USLD 
*SELNO c , 628  
1530 t'iAr+INGS N URLUES FOR CHRNNEL COUPDSITEO 

3301 n b  iHRNGED MORE THAN HUIES 
0 

3 j 0 2  Yrj>;NG: CONUEYRNCE CHAkGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1 . 6 8  

3 



SEChi  DEPTH CUSEL CRIUS USELK EG H V HL OLOSS BONK ELEV 
P QLU6 PCH QROB BLOB ACH BROB UOL TYB LEFT/KIGHT 
T i t %  ULUE VCH UROB XNL XNCH XNR U TN ELMIN SSTR 
3 i u F t  XLOBL XLCH XLOBK I T R I B L  IDC ICDNT CORBR TOPYiO ENDST 

i ~ d J  J:S' i iBUTION FUR SECNO= 6 , 6 3  CUSEL= 1 6 8 7 .  33 

1 4 9 0  Nh LARD USED 
*jEihJ c .  853 
1 5 3 0  fli!-\ii4GS N UALUES FOR CHANNEL COMPOSITED 

j31i H V  .HANGED MORE TtiflN HVINS 

3 j g 2  b i i h i N G :  CONVEYRNCE CHRNGE OUTSIDE OF BCCEPTBBLE RANGE, KKBTIO = . 6 0  

FL~II C;S-2IELITIUN FOR SECNO: 6 . 8 5  CISEL: 1 6 9 4 . 6 6  

i4SO Nh LARD USED 
*SEiNO 7 .  u i 4  
153U flL>q\;NGS N IALUES FOR ChHNNEL COMPOSITE0 

3351 HQ LHBNGED MORE THAN HUINS 
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>i:h, DEPTH LWSEL CRIUS YSELK EG H U H L OLOSS GRNK ELEV ;-,a k T .  a,: P L U B  4iH QRUB RLOB ACH AROG UOL TYR LEFT/HIGHT 
. , 8 U C H  VROE XNL INCH XNK UTN ELMIN SSTA 

- - X L U B L  XL,H XLObR I T R I R L  IDC ICONT CORAR TOPYID ENOST 

j~:: a - . '  .%: CONbEYRNLE CHANGE GUTSlDE GF RCZEYTU8LE RANGE, KRATIG = 1 .59 

tr' 
F i G E  81,-RIBUTIGN FOR SECNO= 7 - 0 7  CWSEL= 1703. 50 





VCH 

5.74 
6.86 

8.29 
1,06 

6.60 
7.04 

6.76 
9.35 

5,94 
7,78 

6'06 
8,13 

6.19 
9,61 

6,34 
8,22 

7.67 
10,71 

4'93 
5.78 

5.09 
7.84 

5,63 
5,82 

7.68 
9.19 

4.96 
6.36 

6.98 
7.9i 

6.05 
8.03 

6.47 
8.11 

DIFWSX TOPYID 

6,50 231,96 
7'21 110.00 

7.34 193.74 
7.56 115,OO 

7.61 181,07 
7,47 100,oo 

5,49 170,76 
4,99 80,OO 

6.81 176,77 
7.47 80,OO 

6.55 188,69 
6,Ol 75.00 

5,96 178.51 
6.06 75,OO 

7.48 192,36 
7,85 75,OO 

6.25 142,36 
5,39 75.00 

7 1  365,51 
8,26 175.00 

7,34 406.78 
7,23 150.00 

6,15 217.04 
6.08 150.00 

5,96 315,18 
5,29 150.00 

8,86 355,08 
9.77 180.00 

5.92 268-39 
5,39 120,OO 

7,72 325,28 
7,93 120,oo 

7,75 302,OZ 
8,OO 120.00 

H V SSTR ENDST QLOB QROB 
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i I *A'> 

,,.. . 
> ~, ..: :. 

?Q@ f 

ll 

,- P: 
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It 

..-j 
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If 

~"t. . 
r .  ! . , .. 

)I 

t 

.",4 -.? . i. * 
t 

*:h . .. . ..,- 
)I 

1 

,<a 
.-.2 

t 

'3 
,;2/ * 

t 

3 

:-. 
.:;-4 . ., 

.# 

<.. .. - .-* . r .; 

1' . %<G 
. - .; 4. 

C f  . .. . .. ., 

B .. ,<J 

3 
..r 

'I' .is 

':3 +' 

,- :$ 
'1 .I a 
. ... 
J .* 

SECNO ELNIN CYSEL P UCH 

5 . 0 4  
6 . 5 6  

8 . 4 9  
1 0 . 5 4  

5 . 8 6  
4 . 0 2  

6 . 5 1  
8 . 5 6  

5 . 2 2  
7 , 3 1  

7.57 
9 . 2 8  

6 , 5 8  
5 , 8 7  

6 . 9 6  
7 .17  

7 , 3 4  
6 , 8 0  

D I F U S X  T O P U I D  

5 - 2 2  204,59 
5 . 1 7  100.00 

7 .47  192 ,36  
6 , 5 9  100.00 

7.21 198.46 
8 , 2 1  396.00 

8.26 288.44 
7 . 2 4  160.00 

7 - 0 4  463.42 
7.98 160,OO 

7 , 3 1  309 ,61  
6 , 5 4  150,OO 

7.12 2 3 j . 9 9  
7 . 9 3  140,OO 

8 , 0 9  412.75 
7 3 3  100.00 

8.30 175.59 
8 .84  100,OO 

. .< - 

D E P T H  

6 ,Ol  
6 , 9 4  

5 . 8 8  
5 , 9 4  

4 . 0 9  
5 . 1 4  

4 , 0 5  
4 . 0 9  

4 . 9 8  
5 . 9 6  

4 , 2 9  
4 , 5 0  

4 , 8 1  
5 , 8 3  

5 ,SO 
5.76 

5 , 6 0  
6 . 4 0  

HU SSTB ENDST QLOB QRUB 
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6 . 2 2 3  PROFILE= 1 CONUEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
6 .223 PROFILE= 2 CONVEYANCE CHBNCE OUTSIDE ACCEPTABLE RflNGE 

6 , 4 2 4  PROFILE= 1 CRITICAL DEPTH ASSUMED 
6 , 4 2 4  PROFILE= 1 MINIMUM SPECIFIC ENERGY 
6 , 4 2 4  PROFILE= 2 CRITICAL OEPTH ASSUMED 
6 . 4 2 4  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

6 , 6 2 8  PROFILE= 2 CONVEYflNCE CHANGE OUTSIDE ACCEPTABLE RANGE 

6 , 6 5 3  PROFILE= 1 CRITICAL DEPTH ASSUMED 
6 . 8 5 3  PROFILE= 1 MINIMUM SPECIFIC ENERGY 
6 , 8 5 j  PROFILE; 2 CONVEYflNCE CHRNGE OUTSIDE BCCEPTRBLE RANGE 

7 , 0 7 4  PROFILE= 2 CONVEYANCE CHflNGE OUTSIDE ACCEPTABLE RANGE 
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SECTION 4: Hydraulic Analysis 
4.8 Project Input Data 

File on Diskettes 
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2. American Society of Agricultural Engineers. Hvdroloeic Modeling of Small Watersheds. 

3. Arizona Department of Water Resources, Eagineering Division, Flood Management Section, 

i . . . . 
September 1990. M ruct ons for Organinna and Submittinn Technical Documentat R o d  ion for 
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25. U.S. Bureau of Reclamation, 1989. Flood Hvdrol~gy Manual, 1st Edition. 
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Part 68 1 Soils. 
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SECTION 7: Other Studies Impacted 

The United States Bureau of Reclamation performed hydrologic and hydraulic analyses for 

design of the CAP Canal, drainage structures, and protective embankment (Reference 23). 

Flood hazards along the CAP Canal and Jackrabbit Wash have been previously delineated by 

FEMA using approximate methods. 

The Master Drainage Study for Belmont Planned Community (Reference 17) presented 

hydrology developed for areas south of the CAP Canal. Reference 17 also included a discussion 

of hydrology previously developed for detailed study of the Hassayampa River by FEMA. 
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SECTION 7: Cross-Referencing & Labeling 
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Information 
7.2 Key to Cross Section Labeling 



Prepared By: 
SC James Mischler 

TEC: 

Date Prepared: 
SC: February, 1991 

TEC: 

Field Survey XS Letter 
Section No. J2El&2@ 

REY TO CROSSIXTION (XS) LABELING 

Community Name: Maricopa County 
State: Arizona 

Stream Name: Jackrabbit Wash 
Run Date: February 16, 1991 

Computer XS Letter 
Stationing l!baLE@ 



KEY TO CROSSSECllON (XS) LABELING 

Prepared By: 
S C  James Mischler 

TEC. 

Date Prepared: 
S C  February, 1991 

TEC 

Community Name: Maricopa County 
State: Arizona 

Stream Name: Jackrabbit Wash 
Run Date: February 16, 1991 

Field Survey XS Letter Computer XS Letter 
Section No. I=&3kHs Stationing F i  mS 



Prepared By: 
@ S C  James Mkhler 

TEC 

Date Prepared: 
SC February, 1991 

TEC 

Field Survey XS Letter 
m n  No. J2E%&ms 

Community Name: Maricopa County 
State: Arizona 

Stream Name: Jackrabbit Wash 
Run Date: February 16. 1991 

Computer XS Letter 
Statianina I!bauB 



S C  James Mischler 
TEC 

Date Prepared: 
SC ~ e b r u a r ~ ,  1991 

TEC 

KEY TO CROSS-SmON (XS) LABELING 

Community Name: Maricopa County 
State: Arizona 

Stream Name: Star Wash 
Run Date: February 16, 1991 

Field Survey XS Letter Computer XS Letter 
Section N a  JhfLBS stationi0e I!bwu%$ 



SC James Mischler 
TEC: 

Date Prepared: 
SC February, 1991 

TEC: 

Field Survey 
Seaion No. 

KEY TO CROSS-SEXXION (XS) LABELING 

Community Name: Maricopa County 
State: Arizona 

Stream Name: Unnamed Tributary of Jackrabbit Wash 
Run Date: February 16, 1991 
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