
I
I
I
I
I
I
I
I

I
I
I

I
I
I
I

DRAINAGE REPORT

5080 NORTH 40TH STREET

December. 1984

Prepared for:
5060 Associates Limited Partnership

Submitted to:

City of Phoenix Engineering Department
Floodplain Management

Submitted by:

ANDERSON-NICHOLS & COMPANY. INC.
4120 North 20th Street

Phoenix. Arizona 85016

ANCo Project No. 4416-01



.,\ , .<\.1

'\

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAINAGE REPORT

5080 NORTH 40TH STREET

December, 1984

Prepared for:
5060 AssoG~ates Limited Partnership

Submitted to:

City of Phoenix Engineering Department
Floodplain Management

Submitted by:

ANDERSON-NICHOLS & COMPANY, INC.
4120 North 20th Street
Phoenix, Arizona 85016

ANCo Project No. 4416-01



t:ngin~ersl t:nvironmental Consultants

GS/gb

NlderlOn-Nic:holl
. . 4120 North 20th Street

P~nlx, Arizona 86016
(~)*i7"1

cc; Randy Todd. S~ington Company
ViQce Territo,Cornoyef-~dr1c~

ANDERSQN-NICHOLS & COMPANY. INC.

:!X~f!f:
P~aje.ct Engineer

Very truly yours.

5060 No~th 4Q~b ~~re~~ Pf()jec~

~CQ P44lp .

We are he~ew1th submitting tor YQu~ review and approval. two copies of a
dra~~ge r~po~t tor the p;ropose4 5Q69 North.40th Street Project. located at
the +ntel;iect~on of li:chp Canyon Walilh and the Arizona Canal. Also, included
Wi~b th~liI @\lbmtHil;J. ~re. one·· copy at; the soils report for the site, the projec~

~1~~ p1.~ •...~ ~ typ~c~l. eleV'~1Pij ~ect;J.on of the building founclat1on st~uctuf:e.

~t ~he~e are any que.~t~ns con.cern1~8 this report. please call.

ti~. pf1ve Burris. P.t;.
Cit¥ pt rhQen1~ F1QQdpl~in .~na~e~e~~ D~p~rt~nt

12~ ~a@~ W~shing~pn Str~~~

rl\Q~q~. 4J;:L~ql\4 ajOQ4··

1N9QQrow C. SC;QuU,O, p.~.
, Yj~ Pr"'~{l'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



PAGE

~;~'."~'

.'
".'
",,

,.
r,
ii,.
~,.
.1. .

1

2

3

4

5

8

10

11

11

12

13

FOLLOWS PAGE

1

2

8

APPENDIX A

HEC-2 Pre-Development Documentation

HEC-2 Post-Development Documentation

TABLE OF CONTENTS

EXHIBIT 1 - Pre-Development 100 Year Floodplain

EXHIBIT 2 Post-Development 100 Year Floodplain

PLATE 1 - Vicinity Map

PLATE 2 - Existing Flood Insurance Map

PLATE 3 - Flood Profiles - Echo Canyon Wash

INTRODUCTION

FLOOD INSURANCE STUDY

SURFACE WATER HYDROLOGY

FUTURE WATERSHED CONDITIONS

PRE-DEVELOPMENT FLOODPLAIN

POST-DEVELOPMENT FLOODPLAIN

FLOODWAY

FINISH FLOOD ELEVATION

RETENTION CRITERIA

CONCLUSIONS

REFERENCES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I-

I
I
I
I
I
I
I
I
I
I
I

INTRODUCTION

The proposed development, 5080 North 40th Street, is located on a site of

approximately 1.9 acres in size, along the north side of the Arizona Cannal,

west of 40th Street. The 5080 North 40th Street project is a proposed

four-story office building with an adjacent 3-level parking garage. The site

is located at the confluence of the Echo Canyon Wash (a.k.a. Cudia City Wash)

and the Arizona Canal (see Vicinity Map). The site is presently undeveloped

and unvegetated with the east half being a graded depression and the west half

containing a fenced earth stock pile.

It is proposed that the four-story office building and a portion of the

three-level garage be built on the east side of the site and elevated on

piers above the existing depressed area which is the main flow channel for

Echo Canyon Wash. Echo Canyon Wash would then flow under the proposed

puilding structures.

This report addresses pre and post development conditions for Echo Canyon

Wash as related to the proposed 5080 North 40th Street project. In addition,

this report refects our understanding of the City of Phoenix Floodplain

Department guideline for commercial developments in floodplains.
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FLOOD INSURANCE STUDY

The City of Phoenix is participating in the Federally sponsored Flood

Insurance Program under the direction of the Federal Emergency Management

Agency (FEMA). A Flood Insurance Study of Echo Canyon Wash has been com­

pleted for the City of Phoenix (Reference 1). Flood Insurance Rate Map,

Panel 80 of 135, displays the results of this study (see plate 2).

From conversations with and data obtained from the ~ity of Phoenix Floodplain

Department representatives, it is believed that the FEMA study is based on the

results of an Army Corps of Engineer study. It is further believed that the

Corps study was based on 7.5 minute quadrangle maps with a ten foot contour

interval.

-2-



NOTES TO USER

For adjoining map panels, see separately printed In")( To Map
Panels.

Ihis m,ll' was J"('pMed 10 support minimum nood "lain mAn"ge·
ownt rt'~IILltiom; it IlldY not show all art',1\ suhj('ct to noodinl(
in the ((Hnrnunity or all planimclric 'c;llurcs outside sped.11

flood holl.Hd ....."".

BoundMics 01 IIII~ flood ways W(~r<~ lOnll'lIlcd dl cross scelions dnd
inlt'rllnlJlt~d hetwccn noss scction>. lhe f100dWdYS were ""sed on
h~,JrJuli<: considNdlions with regard 10 requirements of tke
h ....llnwr."..e I\d~j.lr.t'on.

DRAINAGE REPORT
5080 N.' 40TH STREET

EXISTING FLOOD INSURANCE MAP
PLATE 2

ANOIR.ON-NICHOLS • CO.-. INC.

MONTEBELLO,~~:7--~
AVENUE

"Nl7 x
-M1.5

I LOOllWI\Y

PROJECT SITE

---Ie

••••••'t 'LOOO .0••04"" .,.,. 'L."",," .~'.i

PHOENIX.PANEL,80 OP , ••
EFF. DATE: 12-4-78

.A"A~H.E VALLEY.PANEL ,. $ •••
." .. '.ATI: .... 1-.0
KEVTO~

Elevation Reference Mark

River Mile

Appro,xilllatc lOO·Year
Floud Bour'ldary

CrQSS Section Line

IOO·Year Hood Bound,lf\' ..

I LOODWi\Y IRINGE ---{

100·¥ ear flood Bound"ry "!

Sl)()·¥ear Hood 80unddry ---_ ••••••••

I

I

I

I

I

I
I

I

I
I

I

I
I

I

I
I

I



SURFACE WATER HYDROLOGY

The peak discharges for the 10 -, 50 -, and 100 year flood event were obtained

from the Los Angeles Army Corps of Engineers via the City of Phoenix Flood­

plain Department. These values were also used in the FEMA report (Reference l).

The summary of discharges employed for the hydraulic analysis is presented below:

TABLE 1

SUMMARY OF DISCHARGES

PEAK DISCHARGES (cfs)
lO-YEAR 50-YEAR lOa-YEAR

6,6004,6002,000

-3-

5.13

DRAINAGE AREA
(Sq. Mi.)

FLOODING SOURCE
AND LOCATION

Echo Canyon Wash
at Arizona Canal
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FUTURE WATERSHED CONDITIONS

Two projects are proposed that will influence and potentially reduce the

flood hazard associated with Echo Canyon Wash with.respect to the 5080 Project.

Project No. 1 - Arizona Canal Diversion Channel

The Arizona Canal Diversion Channel (ACDC) is a flood control project spon­

sored by the Los Angeles Army Corps of Engineers with the Flood Control

District of Maricopa County acting as a local agent. As we understand, the ACDC

is presently proposed to terminate near the west boundary of the 5080 Project.

It is our further understanding, that the ACDC serves as a 100 year flood control

channel and will be designed to receive the flood waters from the Echo Canyon

Wash and route the flow to the west.

Project No. 2 - Echo Canyon Flood Control/Sediment Basin

The Echo Canyon Flood Control/Sediment Basin is being designed by the Denver

office of Simons-Li & Associates, under contract to the Los Angeles Army Corps

of Engineers. The anticipated design of the flood control/sediment basin would

be to intercept floodwaters from Echo Canyon Wash into a desilting basin

north and adjacent of the 5080 Project and direct the floodwaters into the ACDC.

The exact time table for both projects have not been finalized at report pre­

paration time. It is estimated that both projects would be completed in a

10 year time span.

-4-
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PRE-DEVELOPMENT FLOODPLAIN

A hydraulic analysis was conducted utilizing the Corps of Engineers (COE)

HEC-2 computer backwater program (reference 2). Cross-section data was

obtained from topographic maps dated January, 1984, prepared at a scale of

1" :i:: 50', and contpur interval of 1 foot (reference 3). Manning's "n"

values were based on observation of existing field conditions and City of

Phoenix quarter-section aerial mapping (reference 4), engineering judgement,

and Chow's handbook on open channel hydraulics (reference 5).

Starting water surface elevations were based on critical depth elevations for

the main Echo Canyon Wash at the Arizona Canal and for the west breakout of

Echo Canyon Wash. A hydraulic analysis was completed of the Arizona Canal and

an emergency overflow spillway of the canal to determine whether the canal had

any backwater effect on Echo Canyon Wash. Canal cross-section data from the

Salt River Project (SRP) which was qdjusted from SRP to City of Phoenix topo­

graphic datum, together with field measurements of the canal overflow spill­

way were obtained. This data was utilized to develop a combined rating curve

of discharge vs. elevation for the canal and spillway (see Appendix B). The

average flow in the Arizona Canal was estimated to be 550 cfs as determined

from SRP canal data. The baseflow of 550 cfs was added to the various fre­

quency discharges entering from Echo Canyon Wash to determine the water surface

elevation in the canal for the combined flows. The canal water surface eleva­

tions were lower than critical depth in Echo Canyon Wash for all storm runoff

events and, therefore, critical depth was considered to control.

A breakout of flow from the main Echo Canyon Wash occurs just upstream (north)

of the subject study site for larger flows. An analysis of the amount of

breakout flow to the west from the main channel was conducted. The breakout

analysis involved computing water surface elevations at both channel cross­

sections where the breakout was considered to !nitiate for a range of dis­

charges. A combined rating curve of elevation vs. discharge was then developed

for th~ main channel and breakout channel at this cross-section (see Appendix B).

-5-
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The amount of discharge conveyed by each channel was then determined for

each flood event studied with the results shown in Table 2 below:

6,600

4,800

1,800

TABLE 2

SUMMARY OF EXISTING ECHO CANYON WASH

FLOW DISTRIBUTION AT STUDY AREA

lO-YEAR 50-YEAR

Combined Flow Above Breakout 2,000 4,600

Main Echo Canyon Wash 2,000. 3,800

West Echo Canyon Breakout 0 800

LOCATION/DESCRIPTION Peak Discharge (cfs)

100-YEAR

I
I

I
I
I

I
I
I

The HEC-2 computer backwater program was then utilized to perform a hydraulic

analysis of the main Echo Canyon Wash and the west breakout for the flow

distribution described above. The HEC-2 computer input and output data are

included in the Appendix A. The existing condition flood profiles and flood­

plain delineation are displayed on Plate 3 and Exhibit 1, respectively.

I
I
I
I

Some additional breakout was found to occur to the east of the main channel

between Section 0.033 and 0.175 and to the west of the main channel between

Section 0.107 and 0.211. Although a detailed investigation of this add­

itional breakout was not conducted, this flow is considered ineffective for

several reasons:

1. the breakout to the east appears to be constrained by buildings and

associated grading such that the flow would pond with a portion

re~ertteringthe main channel near Section 0.033,

I
2. the breakout to the west above Section 0.107 would be limited because

I the slope of the ground in this area is very mild and in the same

direction as channel flow, and

I -6-
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PRE-DEVELOPMENT FLOODPLAIN (cont'd)

3. the assumption that this additional breakout was ineffective would

be a conservative assumption in the analysis of the subject study

area.

-7-
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POST-DEVELOPMENT FLOODPLAIN

The post-development hydraulic analysis involved modeling the proposed buildings

and piers within the existing floodplain along with grading improvements. The

goal of this analysis was to show that the post-development floodplain would not

increase flood hazards as compared to the pre-development floodplain.

Cross-section for the proposed condition analysis were modeled showing the

possible reduction in conveyance area resulting form the obstruction of the

buildings and piers. In addition t the following conservative assumptions were

used for the analysis of the proposed development;

1. Pier columns were either modeled at approximately,1.5 times the actual

design width or the influence of adjacent pier columns t upstream or

downstream of the cross section t were modeled to account for potential

debris accumulation on piers. Exhibit 2 shows the areas blocked out as

ineffective in the HEC-2 analysis.

2. In general t a free board of 1.5± feet has been proposed between the

bottom of the elevated structural members and the post-development

100 year water surface profile to provide for possible floating debris.

An exception to the 1.5 minimum free board occurs at two locations where

proposed sanitary sewer conduits suspended under the support structure

have less than 1.5 feet of free board (see Profiles, Plate 3 and Exhibit 2).

3. The possible breakout of flood-flow on the west side of the main channel

between Section 0.107 and 0.175 t as described in Pre-Development Flood­

plain, was not modeled for either the pre or post-development analysis.

This assumption would yield a slightly higher, or conservative t water \

surface elevation than might actually occur.

4. The Mannings In' value or friction coefficient of 0.030 for the channel

was not changed within the study area for the post-development con­

dition which modeled the individual concrete piers •. The weighted 'n'

-8-
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POST-DEVELOPMENT FLOODPLAIN (COllt'd)

value of 0.030 for the channel within the development was considered

to relnainunchanged from the pre-development condition. This assumption

was made because any decreases in In' value resulting from modeling con­

crete piers (tn' = O.016} would be offset by anticipated landscape

improvements within the channel in tl'leform of grass and/or crushed rock

surface treatment.

TheHEC-2 computer input and output data are included in Appendix A. The

post-development condition flood profiles and floodplain delineation are

displayed on Plate 3 G.lnd Exhibit 2, respectively.

Thepost-developmentHEC-2 analysis anticipated minimal landscaping and veg­

etationwithin the developed channel. Grass and/or crushed rock surface

treatment within the developed channel was anticipated in the post-development

analysis. However, tlle floodplain areas on the east and west edges of the

channel, which were blocked out as ineffective in the HEC-2 analysis (see

E~hibit2), could be landscaped more extensively with trees, shrubs~ etc.

Also, it is anticipated that selected trees, with branches above the high water

level,could be placedinnnediately upstream or downstream of the structure su.pport

columns without causing significant blockage to potential flood waters.

-9-
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FLOODWAY

As indicated earlier in this report, a Flood Insurance Study (FIS) of Echo

Canyon Wash has been completed for the City of Phoenix (Referencel) and a

floodwayhas been delineated through the study area (see Plate 2).

Although the FloodwayData Table of the FIS (Reference 1) did not address the

floodway width in the vicinity of the study area, it was estimated to be 200 feet

from the Flood Boundary Map (Plate 2).

The following explains the Flood Insurance Program definition of a floodway:

The floodway is the channel of a stream plus any adjacent floodplain areas

that must be kept free of encroachment in order that the 100 year flood can be

carried without substantial increased in flood heights. Minimum standards of

the FEMA limit such increases in flood heights to 1.0 foot, provided that

hazardousvelocttieaare not produced.

As indicated in the pre-de.velopmentfloodplain analysis, a breal\.out or split of
the floodflowwas identified>just upstream of the study area. This breakout reduced

the amount of flow' analyzed through the study area for the pre-development condition.

An assumption of the floodway concept is that the total flow is restricted to the

floodway limits {i.e. no splitflow or breakout occurs). The hydraulic effect of

the proposed development for the floodwayconcept was therefore e'valuated by

assuming that the total Echo Canyon floodflows were restricted to the conveyance

area~nder the proposed structures. ThelOO year water surface profile for this

floodwayanalysisisshown on the Flood Profiles, Plate 3, and documented in the

HEC-2analysis included in Appendix.

-10-
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~FINISHFLOOREl.E·VATION

The p~oposed finish floor elevation for the office building is 1259.0. The

proposed low finish floor elevation of the parking structure and entrance .parking

deck is 1258.0. Echo Canyon Wash has an average post-development 100 year water

surface elevation of 1254 at the building site (see Exhibit 2).

RETENTION CRITERIA

On site retention is not proposed for" the site. On site retention of runoff

associated with the parcel would not make sense since the site is located in

Echo Canyon Wash. Ultimately, the project on-site drainage would flow to the proposed

Arizona Cana~Div~rsionChannel (ACDe) - DesiltingBasin north of the site.

-11-
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CONCLUSIONS

This report serves to document the hydraulic analysis of the 100 year pre

and post floodplain for Echo C'anyon Wash as pertaining to the proposed

50aONorth40th Street Project.

Thep't"oposed post-development floodplain condition does not worsen existing

floodplain conditions. The expected 100 year water surface elevations after

development are basically the same as before development. It should also

be noted that the following assumptions were employed in establishing post­

development 100 year water surface elevations and building finished floor

elevations:

1. piers widths were modeled by a factor of 1.5 larger or the projection of

upstr.eam and dOW11qtream pier widths combined were modeled.

2. the peak discharges were not reduced for probable upstream flow break­

outs on the west side above Section 0.107.

3. a base flow of 550 cfs was assumed in the Arizona Canal for checking

the control of the starting water elevations

4. a 1.5~foot freeboard was provided between the 100 year highwater for the

post-development conditiongudthe low chord of ttleproposed structure.

5 • a l:.~O+ foot freeboard was provided between the 100 year highwater for the

assumed floodway condition and the low chord of the proposed structure.

6. the Mannings'n' value or friction coefficient for the channel within

the development area was maintained at 0.030 as modeled for the pre­

development condition. Any reduction in the weighted 'n' value resulting

from modeling the concrete piers was considered offset, bya higher 'n'

value anticipated for landscape improvements in the form of grass and/or

crushed rock surface treatment withinthechanne.l •.

This report provides the documentation and guidelines for improvements in

Echo Canyon Wash. Should modifications be desired to the presented drainage

schem.e,a new drainage study should be completed serving to void and replace

this report. All proposed alterations to the presented drainage scheme need

to be coordinated with and approved by the City of Phoenix Floodplain Department.

-12-
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APPENDIX A

1. HEC-2 INPUT ANOQUTPUT- PRE-DEVELOPMENT DOCUMENTATION

A) ECHO CANYON - MAIN CHANNEL FLOODPLAIN
B} ECHO CANYON - WEST BREAKOUT FLOODPLAIN

2, HEC-2INPUT AND OUTPUT - POST-DEVELOPMENT DOCUMENTATION

A) ECHO CANYON - MAIN CHANNEL FLOODPLAIN
B) ECHO CANYON -f~A I N CHANNELFLOODWAVCONCEPT
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Q16 000
9bS 000

1119 000

0, 000

000

916 000

1~48

125::

0.000

OOOG 7. 100 7. 100 7. 100 0.000 0.000 912.000
0.035 0.035 0 030 0.100 0.300 0.000 0.000
3000 2000000 3800.000 4800000 0000 0.000 0.000
STARTING WATER SURFACE ELEVATION IS BASED ON CRITICf\L.. DEPTH INTO ARIZONA
CANAL 1HE\.~ANp,l WAS DEl ERMINED TO HAVE NO BACKWATER AFFECT ON WASH.
CR05S~5ECTION STATIONING FROM LEFT TO RIGHT LOOKING DQWNSTREAMWITH
STATION 1000 AT DESIGNATED FLOWLINE.
CROSS-SECTION ID NUMBERS PROCEED ~PSTBEAM IN RIVER MILES FROM CONFLUENCE
WiTH ARIZONA (ANAL.

01 . 14.000
912 000
948 000

lOC;o 000

88 000 43.000

53 000 54 000

,~3.000 000

3 000 10. 000

...15 LPRNT NUNSEC

-,10. 000 -10. 000

ET
NC
QT
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ET
Xl
GR
GR
GR

ET
Xl
GR
GR
GR

ET
Xl
GR
GR
GR

ET
Xl
GR
GR

El
Xl
GR
GR
OR

ET
Xl
GR
GR
GR
GR

O. 000
o 017

1256,000
1248 000
1249 000

o 000
0.027

1256 000
1247. 000
1255.000

O. 000
0.033

1254. 000
1.249. 000
1249. 000

o 000
0.040

1252. 000
1247 000

0.000
0.051

1252.000
1247. 000
1255.000

0.000
0.059

1253.000
1247 000
1254. 000
.1252.000

7.100
15.000

907. 000
948. 000

1144. 000

7.100
11 000

866.000
977. 000

1152.000

7. 100
12. 000

855. 000
913.000

1121. 000

7. 100
10.000

880. 000
970. 000

7.100
11. 000

888. 000
973. 000

1135 000

7.100
19.000

742 000
965. 000

1114.000
1260.000

7. 100
912.000

1255. 000
1247. 000
1250.000

7.100
892.000

1255.000
1247.000

0.000

7.100
895.000

1253 000
1248 000
1254. 000

7. 100
888. 000

1251.000
1247. 000

7.100
898. 000

1251. 000
1247. 000

O. 000

7.100
897. 000
1~53. 000
1247. 000
1254. 000
1252.·000

7, 100
1124.000
912.000
980 000

1150.000

7. 100
1102.000
892. 000

1063. 000
0.000

7. 100
1105. 000
865. 000
923.000

1144.000

7.100
1097.000
888. 000

1070.. 000

7. 100
1078. 000
892.000

1032. 000
O. 000

7.100
1085.000
886. 000

1015.000
1140 000
1368. 000

7. 100
10.··000

1~51.000

1247.000
1251.000

0.000
26.000

1254.000
1248.000

0.000

O. 000
36.000

1253.000
1247.000

O. 000

O. 000
58.000

1250. 000
1248.000

o. 000
60. 000

1~50. 000
1248. 000

0.000

O. 000
58.000

1250. 000
1248.000
1252. 000
1253.000

0.000
25. 000

930, 000
1038.000
1156.000

0.000
65.000

910. 000
1102 000

o 000

0.000
30. 000

895. 000
967. 000

O. 000

0.000
22. 000

898.000
1097.000

0.000
45.000

898.000
1078 .. 000

O. 000

0.000
45.000

897. 000
1058.000
1155.000
1373.000

907.000
21. 000

1250.000
1248.000
1252.000

868.000
51.000

1249. 000
1249 000

0.000

855.000
34.000

1252.000
1247.000

O. 000

880.000
39.000

1249.000
1249.000

888.000
52.000

1249.000
1249 000

0.000

782.000
50.000

1249.000
1249.000
1251.500
1253.600

1138.000
0.000

936. 000
1070. 000
1161. 000

1125.000
0.000

923.000
1128.000

0.000

1116000
0.000

902. 000
1063.000

0.000

1112.000
O. 000

902. 000
1120.000

1100.000
O. 000

902. 000
1103 000

a 000

1082. 000
O. 000

918.000
1085.000
1163.000
1407.000

0.000
0.000

1249.000
1248.000
1255.000

0.000
0.000

1248.000
1250.000

0.000

0.000
0.000

1250.000
1248.000

0.000

0.000
0.000

1248.000
1255.000

0.000
0.000

1248.000
1250.000

0.000

0.000
0.000

1248.000
1250.000
1251.500

0.000

0.000
0.000

942.000
1124.000
1175.000

0,000
0.000

930.000
1133.000

0.000

0.000
0.000

910.000
1105.000

0.000

0.000
0.000

942. 000
1145. 000

0.000
O. 000

951. 000
1115.000

0.000

0.000
0.000

945.000
1090.000
1244.000

0.000

NC 0 045 0.035 0.033 0.100 0.300 0.000 0.000
ET 0.000 7.100 7.100 7.100 0.000 0.000 745.000

SPLITFLOW CONDITION OCCURS AT SEC.0.067 (MAIN CHANNEL) AND SEC. 0 080
(WEST CHANNEL) FLOW HAS aEEN REDUCED AT SEC. O. 067 FOR THIS SPLITFLOW
SPLITFLOW AMT. WAS DETERMINED ·FROM RATING CURVE ANALYSIS AT SEC 0.067

XI 0.067 19 000 970.000 1023 000 40 000 40.000 40.000
GR 125~ 000 722 000 1252. 000 Bl~.OOO 1252.000 650.000 1252.000
GR 1249.000 970 000 1248.000981 000 1247 000 985.000 1247.000
GR 1249 000 1023 000 1250.000 . 1030 000 12~1. 000 l05Ci.OOO 1251. 500
GR. 1252 000 1182 000 1252. 000 1295. oob 1293. 000 1308 000 1293. 500

0000
1075.000

O. 000
877. 000

1010 000
1075. 000
1332 000

0.000
0.000

0.000
1250.000
1248.000
1251 500

Q. 000

0.000
0.000

0.000
960.000

1013.000
1172.000

0.000

NC o 045 o 04~

7.100
.2000 000

o 03:3
7 1

4600

o 100
7 100

6600 000

D. 300
O. 000
o 000

0.000
O' 000
O. 000

O. 000
645 000

0. 000

o 000
1110 000

o 000

0.000
0.000
O. 000

o 000
o 000
'0 000
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Xl 0 t07 21 000 965. 000 1055.000 110 000 240.000 210.000 0.000 0.000 0.000

GR 1252. 000 640.000 1252.000 795.000 1254. 000 800.000 1254.000 810.000 1253.000 820.000

GR 1253 000 850.000 1252. 000 865. 000 1251. 000 895,000 1250.000 90:3.000 1248.000 912.000

GR 1248.000 935.000 124Q.OOO Q45. 000 1249. 000 975.000 1248.000 985.000 1247·.000 1017.000

GR 1247 000 1045.000 1248.000 1055.000 1249. '000 1060. 000 1250.000 106S.000 1253.000 1082.000

GR 1253. 600 1110.000 0.000 0.000 O. 000 0.000 0.000 0.000 0.000 0.000

El O. 000 7. 100 7.100 7. 100 0.000 0.000 690.000 1150.000 0.000 0.000

Xl O. 140 19.'000 983. 000 1012. 000 165. 000 155.000 172.000 0.000 0.000 0.000

GR 1253.000 523.·000 1253.000 572.000 1252. 700 618.000 1252. 700 702,000 1253,000 745.000

GR 1252.000 772. 000 1252.000 825:000 1252.000 887.000 1251.000 890. '000 1250.000 907.000

GR 1249.000 915 000 1249.000 983.000 1248.000 990.000 1248.000 1005.000 1249.000 1012. 000

GR 1250 000 1020.000 1250. 000 1122.000 1253.000 1127.000 1253. 500 1150.000 0.000 0.000

5'1 0 000 7, 100 7. 100 7. 100 0.000 O. 000 720.000 1020.000 0.000 0.000

Xl O. 175 16. 000 980. 000 1014.000 177.000 175.000 185.000 0.000 0.000 0.000

GR 1254 800 420. 000 1254, 900 668.000 1255.000 700.000 1255.600 718.000 1255.000 738.000

GR 1252. 000 764 000 1252.000 786. 000 1~53.000 844.000 1253.000 858. 000 1251. 000 876.000

GR 1251 000 976. 000 1250. 000 980 000 1249 000 1005.000 1249.000 1012.000 1250.000 1014. 000

GR 1254. 000 1020.000 O. 000 0.000 0.000 O. 000 0.000 0.000 0.000 0.000

Xl O. 211 22;000 973.000 1023 000 190.000 192.000 192.000 0.·000 0.000 0.000

GR 1258.000 608. '000 1257. 000 612. 000 1256.000 670. 000 1255.000 705. 000 1255.000 750.000

GR 1254. 000 755.000 1253.400 780. 000 1253.400 797.000 1254.000 825.000 1255.000 850.000

GR 1255 300 915.000 1255.000 t:t60 000 1253. 000 973.000 1251. 000 989. 000 1250.000 1010.000

GR 1250. 000 1018. 000 1252.000 1023 000 1252. 000 1070. 000 1253.000 107i 000 1254.000 1088.000

GR 1255. 000 1107.000 1255. 700 1122. 000 0.000 O. 000 0.000 0.000 0.000 0.000

Xl O. ~49 22, 000 986.000 1040. 000 200. 000 200.000 200.'000 0.000 0.000 0.000

OR 1260.000 690.000 1259.000 705. 000 1257000 714.000 1256.000 737 000 1~56.000 772.000

GR 1255.000 840.000 1254.000 848.000 1254. 000 860. 000 1255.000 8S6. 000 1256. 000 922.000

OR 1256.000 963.000 1254.000 986. 000 1253.000 996;'000 1252.'000 1000. 000 1253.000 1009. 000

GR 1254.000 1040. 000 1253, 50C 1060. 000 1254. 000 1074.000 1255.000 1084. 000 1256, 000 1112.000

GR 1257.000 1120.000 1258. 000 1132 000 0.000 0.000 0.000 0 000 O. 000 0.000

Xl O. 280 20. 000 982.000 1010.000 200.000 155.000 165.000 0.000 0.000 0.000

QR 1260.000 780·000 1259.000 763. 000 1258.000 795.000 1257.000 847. 000 1256. 000 868.000

GR 1255.,500 888.'000 1255.500 920.000 1257. 000 928. 000 125eLOOO 940.000 1258.000 960. 000

GR 1257. 000 970, 000 1255.000 982.000 1254, 000 98S. 000 1253.000 1000. 000 1254. 000 1010. 000

GR 1255.000 1040. 000 1256. 000 1052.000 1257.000 1074.000 1258.000 1080.000 125S.800 1088.000

Xl O. 314 13 000 ~60. 000 1006. oao 180.000 176.000 IBO.OOO 0.000 0.000 0.000

GR J.260 000 710 000 1260 000 750.000 1259.000 765.000 1259. 000 962. 000 1258.000 870. 000

OR 1258.000 943. 000 1257 000 955.000 1256000 960. 000 1255.000 987 000 1255. 000 1006.000

GR 1256.000 1025. 000 1257 000 1032.000 1258. 000 1054.000 0.000 0.000 0.000 O. 000

Ev 0.000 O. 000 0 000 0.000 o. 000 0.000 0.000 O. 000 0.000 O. 000
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****'**********************************************
HEC2 RELEASE DATED NOV 76 UPDATED MARC 1982
ERROR CORR - 01,~2,03,04,05

MODIFICATION - 50, 51, 52,53,~4J55
**************************************************

THIS RUN EXECUTED 4-Ap~-e4 12:32

)

)

NOJE- ASTERISK (*> AT LEFT OFCROSS..,;$ECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

E(J..jQ CANYONL-fASH (CUD I A

SUMi"lARY PRINTOUT

'*
*
*

*

SECNO G Cl-ISEL CRIWS VCH XLCH STCHL STCHR STENCL SlENCR SSTA ENDST

O. 013 2000.00 1250.65 1250. 65 8.26 0.00 916. 00 1056. 00 912.00 1155.00 936. 75 1052 1~ /II. · Cha.nhel. D/$CJ.,4~E
o. 013 3800 00 1252.02 1252, 02 9. 11 0.00 916.00 1056.00 912.00 1155.00 929.88 U55.0b . ..... am
o. 013 4800. 00 1252. 55 1252. 55 9.47 O. 00 916.00 1056.00 912.00 1155.00 926. 14 1155.00 be..Jt::>41 Wes/. Breo..kotA..,f

0 017 2000. 00 1251. 74 O. 00 2.43 21.00 912. 00 1124.00 907.00 1138.00 926.64 1138 00

0.017 3800. 00 1253. 25 O. 00 3. 34 21.00 912. 00 1124.00 907,00 1138.00 919.89 1138.00

0.017 4800 00 1253.79 0 00 3.8:3 21.00 912. 00 1124.00 907.00 1138.00 917.45 1138.00

0.027 200O. 00 1251.77 0 00 2.32 51.00 892.00 1102.00 868.00 1125.00 915.81 1125.00

0.027 3800 00 1253.28 O. 00 3.25 51.00 892.00 1102.00 868. 00 1125.00 911.87 1125.00

O. 027 4800. 00 1258. 83 0.00 3. 74 51,00 892. 00 1102.00 868.00 1125.00 910.44 1125. 00

O. 033 2000. 00 1251. 78 0 .. 00 2.23 34.00 895. 00 1105. 00 855.00 1116.00 902.89 1116.00

0.033 3800.00 1253. 31 0.00 3. 11 34.00 895. 00 1105.00 855.00 1116.00 862.03 1116.00

o 033 4800. 00 1253.86 O. 00 3.56 34.00 895. 00 1105.00 855. 00 1116.00 856 44 1116.00

0.040 2000.00 1251 80 0.00 2.21 39.00 888. 00 1097.00 880.00 1112.00 681.65 1112.00

0.040 :3800.00 1253. 33 0.00 3. 06 39. 00 888 00 1097.00 seo. 00 1112.00 880. 00 1112.00

0.040 4800. 00 1253. 8(;( O. 00 3. 51 39. 00 888 00 lOC17.00 eBO. 00 1112.00 880. 00 1112.00

O. 051 2000. 00 1251. 80 0 00 2.50 52.00 898.00 1078.00 BS8.00 1100.00 SS8. 78 1100.00

O. 051 3800. 00 1::!53. 33 0 00 3.43 52. 00 898 00 1078.00 888.00 1100.00 BS8.00 1100.00

0 051 4800. 00 1253 88 (I 00 3. 94 52. 00 898. 00 1078.00 888. 00 1100.00 B88.00 1100.00
j

O. 059 2000.00 1251 81 0 00 2. 73 50. 00 897 00 1085.00 782.00 1082. 00 890. 36 1082 00

O. 059 3800.00 1253. 33 0 00 3.71 50 00 897. 00 . 10B5.00 782.00 1082. 00 78200 1082. 00

O. 059 4800 00 1253. 89 0 00 4. 17 50 00 897. 00 1085.00 782.00 1082. 00 782,00 1082. 00 ,
0 067 2000 00 1251 33 1251 33 8. 79 40.00 Cf70.00 1023. 00 745.00 1075 00 904 92 1069 47

O. 067 :3800. 00 1253 02 0 00 8. 20 40 00 970 00 1023. 00 745. 00 1075. 00 745 00 1075 00

0 067 4800 00 1253. 66 0 00 8 12 40 00 970.·00 1023. 00 745.00 J075, 00 745. 00 1075 00

:I
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5ECNO G CWSEL CRIWS VCH XLCH STCHL STeHR STENCL SlENCR SSTA ENDST

0 107 2000 00 1252.61 0;00 3. 16 210.00 985.·00 1055. 00 645.00 1110.00 645.00 1080 15;)-F,.)1 D' h
O. 107 4600 00 1253. 84 0.00 5 '01 210.00 985.00 1055.00 645.00 1110.00 .645.00 1110.00 .. fL. .. ,.sa ~"'~~5

o. 107 6600 00 1254. :12 0.00 6. 31 210.00 985. 00 1055.00 645.00 1110.00 645.00 1110 00 4tH'\/' e. We.s l-.21r;;;;:)jac..27-
0 140 2000 00 1252. 73 0.00 3.88 172.00 983.00 1012.00 690.00 1150.'00 690.00 1126.55

O. 140 4600 00 1254. 09 0.00 5.36 172.00 983.00 1012.00 690.00 1150.00 690.00 1150.00

O. 140 6600. 00 1254. 69 0.00 6. 41 172.00 983, 00 1012.00 690.00 1150.00 690.00 1150.00

0 175 2000. 00 1252.76 1252.76 9,17 185. 00 980.00 1014.00 720.00 1020. 00 757.38 1018. 14

0.175 4600. 00 1253.99 0.00 1 L 31 185.00 980. 00 1014.00 720.00 1020.00 746.73 1019.99

0.17'5 6600. 00 1254. 52 O. 00 13. 17 185.00 980. 00 1014, 00 720.00 1020.00 742.08 1020.00

0 211 2000.00 1254.22 1254 12 8. 26 192.00 973.00 1023..'00 0.00 0.00 753. 90 1092. 19

* O. 211 4600.00 1255. 62 125562 1O. 03 192.00 973.00 1023.00 0.00 0.00 683. 31 1120.28

O. 211 6600. 00 1256.42 0.00 10 20 192.00 973.00 1023.00 0.00 0.00 645. 84 1122.00

C 249 2000.00 1255.C12 1255.83 7.82 200.00 986.00 1040,00 0.00 0.00 777.26 1109. 83

O. 249 4600.00 1257. 23 O. 00 8. 43 200.00 986. 00 1040.00 0.00 0:00 712.98 1122.71

O. 249 6600.00 1~57. 71 0.00 9. 75 200. 00 986.00 1040.00 0.,00 0.00 710.77 1128. 62

0, 280 2000.. 00 1257 21 1257. 20 9. 54 165.00 982.00 1010.00 0.00 0.00 836.32 1075.23

'* 0 280 4600.00 1258. 48 1258. 48 11. 87 165.00 982. 00 1010.00 0.00 0.00 789.30 1084.75

0 280 6600 00 1259 10 1259. 10 13.28 165.00 982. 00 1010. 00 0.00 0.00 782.71 1088. 00

0 314 2000 00 1~58. 61 1258. 57 8. 66 180.00 960 00 1006.00 0.00 0.00 865. 16 1054. 00

0 314 4600.00 1260'.03 1260. 03 10. 4'1 180.00 960. 00 1006.00 0.00 0.00 710.00 1054. 00

... O. 314 6600.00 1260. 64 1260. 64 11 88 180. 00 960;00 1006.00 O. 00 0.00 710.00 1054. 00



ECHO CANYON WASH <CUDIA

Sur1HARY PRINTOUT

1247.00
1247. 00
1247.00

1248. 00
1248. 00
1248. 00

115.40
225. 12
228.8~

211. 36
218_ 11
220. 54

TOPWID

1.'09
1. 23
1. 24

0.00
0.00
0.00

DIFWSXCWSEL

1251. 74
1253.25
1253. 79

1250.65
1252. 02
1252.~5

1255.00
1255.00
1255.00

1255.00
1255.00
1255.00

TELMX

1. 64
2.24
2. 55

0.00
2.26
3.24

VROB

-

2.43
3. 34
3.83

8.26
9. 1 I
9.47

VCH

-

0.00
0.00
0.00

0.00
0.00
0.00

VLOB

-

77.S1
153.45
194.23

0.00
74.97

278. 71

GROB

-

QCH

1922.19
3646.55
4605. 77

2000. 00
3725.03
4521.29

-

0.00
o 00
o. 00

0.00
o. 00
0.00

GLOB

12:31

0,017
o 017
0,017

0.013
o 013
O. 013

SECNO

4-Apr-B4

*
'*
*

-

O. 027
O. 027
0,027

o. 00
O. 00
0.00

1882.08
3553.88
4483. 59

117.92
246. 12
316.41

0.00
0.00
0.00

2. 32
3.25
3. 74

1. 54
2.21
2. 55

1255.00
1255.00
1255.00

1251.77
1253.28
1253.83

0.03
0.04
0.04

209. 19
213. 13
214. 56

1247. 00
1247. 00
1247. 00

1.03
1. 02
1. 02

O. 033
0.033
0.033

O. 00
3.45

22. 83

1947.38
3691.07
4644. 76

52.62
105.48
132.41

0.00
O. 37
O. 78

2. 23
=3: 11
3. 56

1. 39
1. 94
2, 18

1254.00
1254. 00
1254.00

1251.78
1253.31
1253.86

0.02
0.03
0.03

213.11
253.97
259.56

1247.00
1247,00
1247.00

1. 02
1.03
1. 05

O. 040
O. 040
0.040

O. 99
16. 09
26,10

1922.09
3633. 59
4583.91

76.92
150.32
189. 98

O. 39
1. 10
1. 37

2.21
3.06
3. 51

1. 48
2.01
2.28

1255.00
1255.00
1255.00

1251. 80
1253. 33
1253.89

0.01
0.02
0.02

230.35
232.00
232.00

1247.00
1247, 00
1247. 00

1.02
1. 03
1. 03

0.051
O. 051
0.051

8.25
39. 33
58.19

1865. 09
3507.26
4419.32

126, 66
253. 40
322. 49

0.90
1.62
1.95

2. 50
3.43
3.94

1.71
2.36
2.69

1255.00
1255.00
1255.00

1251. eo
1253.33
1253.88

0.00
0.00

-0.01

211.22
212.00
212.00

1247.00
1247. 00
1247.00

1.03
1.04
1.04

0.059
O.oser
0.059

O. 067
O. 067
O. 067

O. 107
O. 107
O. 107

0,140
O. 140
O. 140

5. 20
47.45

145.78

149,84
884.66

1427.06

732. 58
2050. 78
3104. 97

858 27
2224 59
3309. 73

1994.80
3752. 55
46'54.22

1707.89
2329.34
2587.33

1173.58
2296.98
3104. 58

495.99
895. 75

1182.63

0.00
0.00
0.00

142.27
585, 99
785 61

93.84
252.24
390.45

645.74
1479.66
2107 64

0~B6

0.87
1. 21

2~73

2.83
3. 11

1. 5~
2.39
3.05

2.08
2. 7b
3.38

2. 73
3. 71
4.17

8. 79
8. 20
8. 12

3. 16
5. 01
6. 31

3. B8
5 ..36
6.41

0.00
0.00
0.00

3. 70
4.65
4.C;2

1. 53
2.30
2, 87

2, 08
3. 04
3. 71

1253.60
1253.60
1253.60

1293.50
'1293.50
1293. 50

1253.60
1253.60
1253.60

1253.50
1253. 50
1253. 50

1251. 81
1253.33
1253. 89

1251. 33
1253. 02
1253.6b

1252.61
1253.84
1254. 32

1252.73
1254.09
1254. 69

0.01
0.00
O. 01

-0. 48
-0.31
-0.23

1.28
0.82
0.06

O. 12
0.25
O. 37

191. 64
300. 00
300.00

164. 56
330. 00
330.00

375.71
453.06
465.00

390. 90
460.00
460. 00

1247.00
1247 00
1247,00

1247.00
1247.00
1247. 00

1247.00
1247. 00
1247.00

1248 00
1248. 00
1248.00

1.01
1. 07
1. 12

J
L 40
1.68
1. 61

1., 40fb FlAir OI6C.J.,tt.7e..s
1.48 .. _LO~_ .
1.47 t!P-JOdve We.s f &>r'C~W

1.27
1,·23
1.20

O. 175
o 175
o 175

211
o 211
o 211

931 75
2782 58
4224 42

93 22
903 '13

t95C; 21

1049. 34
1766,6e
2298. '04

1349. 89
2342. 17
278b eo

18. 90
SO. 54
77. ~4

556 89
1353 90
1853 99

3.95
5.45
6.03

9. 17
11. 31
13 17

3. :10
4. 23
5. 11

1254.00
1254.00
1254.00

1255. 70
1255. 70
1255. 70

1252.70
1253.99
1254. 52

1254. 22
1255.62
1256, 42

0.03
-0.10
-0.16
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SECNO <3LOe 9CH GROB VLOB VCH VROB TELMX CWSEL DIFWSX TOPWID ELMIN ALPHA

0.249 430 34 1124.09 445.58 3. 14 7.82 4.46 1258.00 1255.92 1.70 2S7.~0 1252~OO 1 48

0.249 1808. 12 1805. 99 985,89 3. 83 8.43 4.93 1258.00 1257.23 1. 61 409.73 1252.00 1.44

0.249 285i.66 2348.66 1393.68 4. 71 9. 75 5. 76 1258.00 1257.71 1. 30 417.86 1252.00 1.38

0.280 460. 49 Q:32.29 607.23 3.77 9. 54 5. 18 1258. 80 1257. 21 1.28 201.42 1253.00 1.53

'* 0. 280 1635.83 1582.44 1381 73 5.08 11.87 6. 73 1258.80 1258.48 1.25 295. 46 1253.00 1. 47

... 0.280 2663. 44 2002. 09 1934. 46 6.00 13.28 7.63 1258.80 1259. 10 1.38 305.29 1253.00 1.41

0.314 181. 32 1318. 59 500.09 2.61 8.66 5. 10 1258.00 1258.61 1. 40 188.84 1255.00 1.45

'* 0.314 1250. 05 2286.25 1063.69 3~93 10. 49 6. 39 1258.00 1260.03 1.56 344.00 1255.00 1. 59

'* O. 314 2247.25 2921. 77 1430.98 4.78 11.88 7.31 1258.00 1260.64 1.54 344.00 1255.00 1.56
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ECHO CANYON WASH <CUDIA

SUMMt\RYPRI NTOUl

t't*XNCH

*
*"
*

*'

SECNO

0.013
o 013
0.013

0.017
0.017
o 017

O. 027
o 027
O. 027

o 033
O. 033
O. 033

0.040
0.040
O. 040

O. 051
0051
0.051

0.059
O. 059
0.059

0.067
0.067
O. 067

O. 107
o 107
o 107

O. 140
o 140
o 140

o 175
o 175
0'175

o 211
0211
0211

XLCH

0.00
0.00
0.00

21.00
21.00
21.00

51. 00
51.00
51.00

34. 00
34. 00
34. 00

39.00
39. 00
39.00

52.00
52'.00
52. 00

50. 00
50. 00
50.00

40. 00
40.00
40. 00

210.00
210.00
210.00

172.00
172.00
172. 00

185.00
185 00
la5 00

192 00
192 00
192 00

0.00
0.00
O. 00

-41.62
-47.62
-47.62

0.00
O. 00
O. 00

0.00
0.00
O. 00

0.,00
0.00
0.00

0.00
O. 00
0,00

0.00
0.00
0.00

0.00
O. 00
0."00

0,00
0.00
0.00

5.B1
5.81
5.B1

5.41
5.41
5,41

5. 21
5. 21
5.21

EG

1251. 71
1253.28
1253. 87

1251.83
1253. 42
1254.01

1251. 85
1253.44
1254.04

1251.86
1253.45
1254.06

1251.87
1253.47
1254. 07

1251..89
1253.50
1254. 11

1251. 92
1253. ~4
1254.15

1252.38
1253. 74
1254.32

. '1252.72
1254. 08
1254.69

1252. 84
1254. 28
1254.96

1253. 56
1255,04
1255 qO

1255 02
1256. 59
1257 31

HV

1.06
1. 26
1. 32

0.09
O. 17
0.22

0.08
0.16
0.21

0.08
0.15
O. 19

0.07
O. 14
0.19

0.09
O. 18
0.23

0.12
O. 21
0.26

1,05
0.72
0.66

0.11
0.24
0.37

0.11
0.19
0.27

0.80
1 04
1. 38

0.80
O. 97
o 89

tiL

0.00
0.00
0.00

0.02
O. 03
0.03

0.02
0.02
0.03

0.01
O. 01
O. 02

O. 01
0.01
0.02

0.02
0.02
0.03

0.02
0.03
0.03

0.05
0.05
0.05

0.25
0.29
0.·34

0.12
O. 19
0.26

0.41
0.50
0.61

1 46
1 40
1.36

OLOSS

0.00
0.00
0.00

0.10
0.11
O. 11

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.01
0.01
0.01

0.01
0.01
0.01

0.·28
0.15
0.12

0,09
0.05
0.03

0.00
0.00
0.01

0.21
0.26
0.33

o 00
0.01
o 05

10K*5

103.89
70.10
64.72

3. 78
4,87
5. 72

3.12
4. 19
4.97

2.90
3.93
4. 55

2.98·
3. 75
4.37

3.81
4. 75
5. 53

4.97
6.01
6.67

67.99
35.66
30.08

5.33
10.14
14.63

10,35
13.79
17.30

82.98
83.37
'97. 56

70.21
64. 47
53, 99

VOL

0.00
0.00
0.00

0.26
0.39
0.45

1 .. 29
1. 81
2.01

1. 99
2.76
3.06

2. 79
3.87
4.30

3.83
5. 31
5.·88

4. 73
6.58
7.33

5.20
7.·40
8.·33

7.50
11.32
12.96

10.82
16.76
19.33

13,29
21. 12
24. 55

14.81
24.26
;!8. 81

DEPTH

2.05
4.02
4.55

4.74
6.25
6.79

4.77
6.28
0.83

4.78
0.31
6.B6

4.80
6.33
6.89

4.eo
6.33
6.BS

4.81
6.33
6.89

4.33
6.02
6.66

5.61
6.84
7.32

4~73

609
6.69

3. 76
4.99
5. ~2

4.22
5.62
6,42

35.00
35.00
35.00

35.·00
35.00
35.00

35.00
35.00
35.00

35.. 00
35.00
35.00

35.00
35.00
35.00

3S.00
35.00
35.00

35.00
35.00
35.00

45.00
45.00
45.00

45.00
45.00
45.00

45. 00
45.00
45,00

45.00
45.00
45.00

45.00
45.00
45 00

30.00
30.00
30.00

30.·00
30.00
30.00

30.00
30. 00
30.00

30.00
3000
30.00

30.00
30.00
30;00

30.00
30.00
30.00

30. 00
30.00
30.·00

33.00
33.00
33.00

33.00
33. 00
33. 00

33.00
33 00
33.00

33 00
33.00
33 00

33, 00
33.00
33 00

K*XNR

;;~ ~.....g... ~..... ... .Md.';" .. chQ n ne I
35. olf· D"~.:!.ha.. ~e...r
35. 00 be)}o£;~ WE!.s-J-
35. 00 B".~k:o·t.(.+-.
35.00

35.00
35.00
35. 00

35. 00
35. 00
35.00

35.00
35 00
35.00

35.00
35.00
35.00

35.00
35.00
35.00

J
35.00
3500
35.00

45.00.~.. ~..... '. Fu.)/ LJI$..'· e..h. tl.f'qt!!.... S45.00-.... ) . ..' ,
45.00 ·A.6Gv-e W~s.,l-B~u.

45.00
45.00
45. 00

45.00
45. 00
45. 00

45.00
4500
45. 00
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OLOSS lOK*S VOL DEPTH t(*XNL K*XNCH K*XNR
5ECNO XLCH ~*CHSL EG HV HL

0.02 S2.09 16.45 .3.92 4~. 00 33.00 4~.OO

o 249 200 00 10.00 1256 ~6 0. 63 1.'~ 33.00 4'.00
~6. 16 28.03 '.23 4'.00

10.00 12!7 83 O. bO 1. 20 0.04 4S.oo0 249 200. 00
0.01 04.29 33.88 '.71 4'.00 33.00

0.249 200 00 10.00 1258. ~O 0. 78 1.18

0.06 -B5.41 17.8'9 4.21 4'.00 33.00 4'.00
0 280 165 00 6 06 1258.04 0.s4 t. 42

-4'.00 33.00 4'.00 )
1259. 58 1. 11 1.22 O. 15 87. 47 31.23 5.48

• 0 280 165.00 6.06
'92.97 37.91 6. 10 45. 00 33.00 .'00

1260. 42 1.32 1.36 O. 16• 0 260 16' 00 6 06

0.01 74.90 19.24 3.61 4~. 00 33.00 45.00
O. 314 lao. 00 11. 11 1259. 48 o.as 1.43

34.03 S.-03 45.00 33.00 45.00
L 38 0.00 68.22• 0 :314 180 00 1.1- 11 1261- 09 1. 06 45.00 33.00 4'.0074. 46 41. '3 '.64

• 0 314 ISO. 00 11 11 1261- 91 1. 27 1 48 O~Ol
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SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO= 0.013 PROFILE: CRITICAL DEPTH ASSUMED
CAUTION SECNO= 0.013 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 0.013 PROFILE= 3 CRITICAL DEPTH ASSUMED

CAUTiON SECNO= 0.067 PROFILE: CRITICAL DEPTH ASSUMED
CAUTION SEeNO= 0.067 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 0.067 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 0.175 PROFILE=- CRITICALDEPTH.ASSUMED
CAUTlON SECNO= 0.175 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= O. 175 PROFILE= 20 TRIALS ATTEMPTED TO· BALANCE WSEL

CAUTION SECNO= O. .211 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 0.211 PROFILE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNQ= 0.280 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 0.280 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 0.280 PROFILE= 2 20 TRIALS ATTEMPTED TO·BALANCE WSEL

CAUTION SECNO= 0.280 PROFILE: 3 CRITICAL DEPTH ASSUMED
CAUTION SECNO= O. 280 PROFILE= :3 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 0.280 PROFILE= :3 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 0.314 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= O. 314 PROFILE= 2 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 0.314 PROFILE= :3 CRITICAL DEPTH ASSUMED
CAUTION SECNO= O. 314 PROFILE= 3 MINIMUM SPECIFIC ENERGY
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HEC-2 INPUT AND OUTPUT PRE-DEVELOPMENT DOCUMENTATION

B) ECHO CANYON -WEST BREAKOUT

******••******************************************
HEC2RELEASEDATED NQV76 UPDATED MARC 1982
ERROR CORR - 01,02,03,04,05
MODIFICATION - 50,51.52.53.54,55

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

1.
THIS RUN EXECUTED 3-'Apr-84 16:40

T1
T2
T3

5080 NORTH 40TH STREET PROJECT MARCH 1984
50 -YEAR WATER SURFACE PROFILE AND FLOODPLAIN
ECHO CANYON WASH (CUDIA CITY WASH)

ANDERSON-N I eHOLS· .AND CO.
4120 NORTH 20TH STREET

PHOENIX, AZ 85016 AN441601

·Jl ICHECK INO NINV lDlR eTRT METRIC HVINS G WSEL FG

o. 2. o. O. 0.007000 O. 00 0, 0 O. 1253.000 0.000

J2 NPROF=

1.000

IPLOT

0.000

PRFVS

-1.000

XSECV

0.000

XSECH

0.000

FN

O. 000

ALLDC

0.000

IBW

0.000

CHNIM

0.000

ITRACE

0.000

.J3 \/ARIAELE CODES FOR SUMNARY PRINTOUT
)

38. 000 43. 000 000 2. 000 26 000 39. 000 21. 000 22.000 27. 000 28.000

53.000 54. 600 O. 000 38.000 13 000 14.000 15. 000 55. 000 26.000 56.000

63 000 1.000 51 000 4.000 42.000 57.000 0.000 38.000 39.000 33.000

8 000 10.000 11.000 12.000 5.000 7. 000 e. 000 16. 000 17.000 18.000
,,)5 LPRNT NUNSEC ********REGUESTED SECTION NU~lBERS**"*****

-10. 000 -10. 000 O. 000 0.000 0 000 o. 000 0.000 o. 000 0.000 0.000

NC 0.033 0.033 0 033 O. 100 0.300 0.000 0.000 o. 000 o. 000 0.000GT ..., 000 soo. 000 1800. 000 O. 000 C 000 0 000 0.000 0,000 0.000 0.000
,.

Xl 0.048 11. 000 924. 000 1J94 000 O. 000 o. 000 0.000 o. 000 o. 000 o~ 000GR 1255 000 915. 000 1252 000 920 000 1251 000 924. 000 1250. 000 970.000 1250. 000 1010 000GR 1250 000 1120 000' 1250 000 1170:000 1251 000 1J94 000 1252.000 1205 .. 000 1253.000 1210, 000GR 1254 000 1237 000 O. 000 0.000 o. 000 o. 000 0.000 0.000 o. 000 0.000

Xl O. 060 9. 000 918 000 1112, 000 112 000 65. 000 105. 000 0.000 0.000 o. 000GP 1255 000 89~. 000 1252. 000 902. 000 12~L 000. 90Q.OOO 1250,500 918.000 1250 500 1112. 000Gf( 12::,1 000 1140 000 12~2. 000 1145 000 1253 000 1148. 000 1254. 000 1220 000 0.000 o. 000
0 075 10 000 q21 000 1 J 44 000 000 60 000 eo. 000 0 000 0 000 0 000GR :..2')4 000 886 1254. 000 914. 000 000 921 000 1252, 000 925 000 1251 500 933 000OR i,-25.1 500 1013 1252. 000 1001 000 1252 000 1140 000 1253. 000 1144. 000 1253 500 1200. 000
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30. 000 30.000 0.000 0.000 0.000

0.080 6.000 910.000 1142.000 30.000
'1130.000 1253.000 1142.000Xl 1007.000 1252.000 1016.000 J.252. 000

GR 1251 500 910.000 1251.500 0.000 0 .. 000 0.000 0.000

1253,·000 1185.000 0.000 0.000 0.000 0.000 0.000 0.000
GR O. 000 0.000 0.000
E\-1 0.000 0.000 0.000 0.000 0.000
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THIS -RUN EXECUTED 3-Apr-84

PAGE

16:40

**************************************************
HEC2RELEASE DATED NOV'76 UPDATED MARC 1982
ERRORCORR~ 01ID2,03,04,O~

MODIFICATION - 50,51,52,53,54.55
**********************...***************************

11 5080 NORTH401H STREET PROJECT MARCH 1984 ANDERSON-NICHOLS AND CO.

1"2 IOO-YEAR WATER SURFACE PROFILE AND FLOODPLAIN 4120 NORTH 20TH STREET

T3 ECHO CANYON WASH (CUDIA CITY WASH) PHOENIX. AZ 85016 AN441601

J1 lCHECK ING NINV IDIR STRT METRIC HVINS 0 WSEL... FG

-1O. 3. 0. O. O. 007000 O. 00 0.0 O. 1253.000 0.000

·J2 NPRO~ IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

15.000 0.000 -1. 000 0.000 0.000 0.000 0, 000 0.000 0.000 0.000



-
3-Apr-"84

-
16:40
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***************************************.**********
HEC2 RELEASE DATED NOV 76 UPDATED MARC 1982
ERROR CORR - 01~02~03/04J05

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

THIS RUN EXECUTED 3 ....Apr-B4 16:40

NOTE-ASTERISK <*>ATLEFT OF CROSS-SECTION NUMBER lNDICATES MESSAGE IN SUMMARY OF ERRORS LIST

ECHO CANYON WASH (CUDIA

SUl"1Mt-\RY PRINTOUT

SECNO G CWSEL CRIWS VCH XLCH STCHL STeHR STENCL SlE.NCR SSTA ENDST

0 048 800, 00 1251. 00 O. 00 3.40 O. 00 924. 00 1194.00 0.00 0.00 ~24.00 1194.00

O. 048 1800.00 1251. 54 0.00 4. 73 0.00 924.00 1194.00 0.00 0.00 921.86 1199.89

O. 060 800.00 1251. 60 0.00 3.29 105.00 918. 00 1112.00 0.00 0.00 903. 59 1143.01

0.060 1800.00 1252. 19 0 00 4.69 105. 00 918.00 1112.00 0.00 0.00 901.55 1145. 58

* 0.075 800 00 1252. 53 1252. 53 4.93 SO. 00 921. 00 1144.00 0.00 0.00 922.87 1142.13

* O. 075 1800.00 1253. 07 125:3, 07 6.41 eo. 00 921. 00 1144.00 0.00 0.00 920.52 1151. 71

0.080 800. 00 1253.00 0.00 2.89 30.00 910.00 1142.00 0.00 0.00 910.00 1141. 99

Q. 080 1800. 00 1253.66 O. 00 4.08 30. 00 910. 00 1142.00 0.00 0.00 910.00 1185.00
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ECHO CANYON WASH (CUDIA

SUMMAR~ PRINTOUT

SECNO GLOB GCH GROB VLOB VCH VROB TELMX CWSEL DIFWSX TOPWID ELMIN ALPHA

0 048 0.00 800.00 0.'00 0.00 3,40 0.00 1254.00 1251. 00 0.00 270.00 1250. 00 1.00

0.048 O. 88 1796.66 2.46 1.54 4. 73 1. 56 1254. 00 1251. 54 0.00 278.03 1250. 00 1.01

O. 060 29.30 703 35 67.35 2 68 3. 29 2. 72 1254.00 1251.60 0.60 239. 42 1250. 50 1. 01

0.060 80.05 1540.66 179.29 3.97 4.69 4.08 1254.00 1252. 19 0.65 244.'04 1250. 50 1. 01

* O. 075 0 00 600. 00 0.00 O. 00 4.93 0.00 1253. 50 1252. 53 0.93 219. 26 1251.50 1.00

'* O. 075 O. 00 1799.84 O. 15 0.05 6.41 O. 58 1253. 50 1253.07 O. ,88 231. 19 1251. 50 1.00

O. 080 O. 00 800.00 O. 00 0.00 2.89 O. 00 1251. 50 1253.00 0.47 231.99 1251.50 1 00

0.080 O. 00 1776.44 23. 56 0.00 4.08 1. 42 1251. 50 1253.66 0.61 275.00 1251. 50 1.04

)
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SUMMARY OF £RRORS AND SPECIAL NOTES

CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION

SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SEC NO:;:;:

o 075
o 075
O. 075
0.075
O. 075
O. 075

PROFILE= 1
PROFILE- 1
PROFILE= 1
PROFILE= .2
PROFILE::: .2
PROFILE= 2

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTe:D TO BALANCE WSEL
CRITICAL DEPTH ASSUMED
PROBADLEMINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

)

)
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HEC-2 INPUT AND OUTPUT - POST-DEVELOPMENT DOCUMENTATION

A) ECHO CANYON MAIN CHANNEL FLOODPLAIN

2.
14:42

( :11

l~

::.;---
( ,-

;'tt :' t_ ~: ,r '1." ~j: :f ;. ,;,"
( :lttt '~·;.,.a ~aKXXIxl ;".sUXI " "XXXX

;._r_"",,,,-:i:,_\'.....-- ._:~...... ............---.. >....0.~*.•__............-; ~ .~~ ,:, ...~ \.', :lS:
t ( l~' "':1XX:1Il&XXI I z.XIXl&XIIl

'.. .·Z 'Kl2-:.-t---:"'-----~-.-..:,....-----------...,--..----....~ .........;..--,-------:;z ....,.~_.-------•.....----\............~--------,""""!...----.----r~~...--.~...........----------'"'- --
( :tf i_ • 'X '.llnXl ·':'~J.:nx >vCXXXlll

;!; _".:I ~

;/ 10-loy-14

.***"****.***"'-*'**'*.'i-**'******.***.***••*******~*
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APPENDIX B

1. RATING CURVES FOR ECHO CANYON WASH~ ARIZONA CANA~~

AND SPILLWAY No.2
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