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OEPARTMENT OF WATER RESQURCZS
ENGINEZRING DIVISION
FLOOD MANAGEMENT SzCTION

MEMORANDUM

70:

James R. Maorris, P.E.(be_’ ,/)

/

FROM: David E. Creighton, Jr. L&~ -

QATE: January 25, 1989

SUSJECT: Review of Second C3A Cantannial Wash Resort (January 6, 1989)

Therse is no evidencs that a profassicnal engineer had any involvement in this
ravision.

The following comments are in addition to the ccmments datad October 23, 1988.

C3A did run the HEC-1 model with subdividing of 4 of the 7 subareas
raquestad by MCC2, and did inserz an RL card for channel percolation
losseas.

The reach routings RS (NSTPS) values in numerous cases ippear to have
created lengths too short for the computation interval with a resulting 21
warning messages. Channel subresaches (NSTPS) need to be examined for
number to reduca or eliminata the 21 warning messages. Reaches have been
reducad to too short lengths for the computation time intarval.

Lag-times should be based on computad travel time for channel and overiand
flow. The CN number and upland {low methods in SCS Chapter 15 are humid
area expedients for drainage areas not to exc2ed 2,000 acres. Revision is
needed and computation sheets need to be submittad for review. The
pattern of lag-time revision is inconsistent with previously submitted
materials. Reason for choice of method needs to be stated. The HEC-1
line 3 ID Card Title Curve Numbers determined by Upland Method and Line 11
KM. Lag-time = Hydraulic Length, average watershed slope and CN creats
confusion in understanding what CBA actually did. The 1ine 11 KM phrasa
indicates the Curve Number method equation 15.4 was used in spite of the
2000 acre upper limit. '

Channel N-values should be specifically supportad. Many still appear ta
be too Tow.

Curve Numbers should be determined by field transect vegetation sampling
and soil type sample transects using the best available infaormation.
Referencas need to be supplementad by the SCS Soil Survey of: 1) Yavapai
County, Arizana, Western Part, March 1976, and 2.) Aguila-Carefree area,
parts af Maricopa and Pinal Counties, Arizona, April 1986. The TR-%Z




(Refarancas 17) Table 2-2d is userul guidancs when the apprapriata level
of ground cover is faczarsd in.

The text of the renort ignores channel percolation lossas. A statement
neads to be included. The percolation lossas on shest or shallow flow
plain areas are not realistically accounted for due to the variatien
between channel flow surfacs area faor a single path as the conventianal
reach cross-saction implies. The Centennial Wash watershed has major
groundwater recharge. The watershed stream flow record data from 1961
through 1985 pravide indications of the magnitude of losses from stream
flow through the volume of runoff occurring during the runoff period for
general area wide rainfall events.

Overtopping of cross-sections or dams must be examined and eliminated or
Justified by individual casa discussion in the renart text. The
overtopping locations with extent of overtopping are:

Location Overtop Amount
Reach § 1.47!
Reach 7 7.33!
Narrows Jam 4.83"
Reach 8§ 0.99¢
Reach 13 1.99¢
Eagletail Detention 3.18'
Reach 16 3.44'
01d Camp Detention 52.29!
Reach 20 2.267

Subareas without flood contral structures needing revision or subdivision
are:

a. Ritter Dam belongs in Subareas 2 instead of 1. See attached Map.

b. Subarea 2 needs to be divided into 2 or 3 subareas.

Subareas with flood control structures needing ravision and correction are
21, 26, 27, 29, 30, 31, 35, 36 and CAP Reach 7 at Cayote Wash Flume. The
following discussions details the deficiencies in modeling and analysis
logic.

The Tiger Wash Detention, Harquahala FRS, Saddleback FRS, Harquahala
Floodway, Saddleback Floodway, Eagletail Reach and 01d Camp Wash (Reach
CAP GRA Reach 6 or 7) require analytical examination of their physical
characteristics in order to properly configure the HEC-1 model. The
detention structures and floodways are not reaservoirs in the model

sense. Rather, they are long, non-symmetrical channels approximating a
wide, flat triangle with a 2 1/2:1 slope side and a variable slope of the
uphill ground from the dam alinement to the upslope flood flow contact.

Thase definition structure flood convergence channels result in a
continuous communication channel recesiving several concantrations of
runoff at locations along the channel in addition to sheet or plain flow
adjacent to the wash channel.




Examinacion of the 10 point diffusion of discnarges leads o exgmination
0F the wasn channel occurrancas at the and of the Belmeont Mcuntzins. Tnis
division point between CAP Reacns 6 and 7 shaws that critical examination
for definition of the Coyots Wash drainage area is necsssary and should
have besn done originally. The cross drainage protactive works for CAP
Reach 7, at Coyote Wash. The discharge at agueduct station 180+Z0 of 1428
c¥s is for approximately 30 square miles of watershed that C3A omittad

from the model.
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F“ “  The Arizoms Republle -

Sunday, October 18, 1989

1 030 acres added to commumty venture off 1-10

By Jsan Novotny
mkunmﬁepwu:

" A Phocniz devclopment company
snd two Brilish corporstions have
purchased additionsl land west of
Phoenix on which they plan to build a
masier-planncd commuaity. Burns la-
ternationsl Inc. and its British part-
ncrs had previously pun.hued almost

specific plans for the uu and now it -
conducting the various enginecring
and hydrology studics needed for the

mastes plan. No starting date has boea .

cstablished.

The community, which has not yel
been named, would be completed in
20 lo 25 yesns, sccording lo Bran
Mcnun. cacculive vice puud:nl of

sad for

10 the greatcr portion of the pllnnnﬂ dnmllic increase in Arizona's popu-
development. Jation in the next 20 years (o provide

That portion begins about & mile it with homc buyers for the commu-
north of 1-10 and previously had no gy,

direcy sccess to it “Clearly, the llonl share of that

pm"::: newly “':::""v‘: "l":;tdh n':g population growth will be the people
BCCCSS 8

P9 Avcaue and 411th Avmue who kup Amcrica's businesses oper-

idc 1and for aling.” he said. *These people will

— sad p need affordable housing — something

25,000 acres fos the develop

¢ The acquisition of an sdditional

IOJO scres brings the size of the

Emd held by the Bums/Rose-
ugh/Mounticigh Joint Venture to

sboul 26,000 scres. The parinenhip

rlm 10 build moderate: pnu:d hous-

'l‘hc group is still working on the

Burns Intcrnational Inc. of Phoenis.
Other pariners sre Rnsch-u;h PLC

and Mountlcigh PLC, both publicly

held, diversificd British corporati

¥ slong the intersiate ou:
There is 8 qum:r:xilc of fronlage on - the papess Lell us is in l-hon:t supply the
cach side of 110 pear 355th Avenuc,  country over — and we will be able fo
The parcel is an assemblage of land provide it. . '
that pi Jy was held by several *In tum, this affordable housing

The new acquisition straddles In- -

terslate 10 from the Tlassayamps

River west (o Tonopah and provides *

the joint veature with interstale access

diffcrent people. No purchase price and cost of doing business should
was tevealed. prove to be an nnponuu incentive for
Roger Howson of Rouh-ugh PLC  busi o rel or

s |

said the partnenship is banking on & establish new opu:ung hu
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EXPLANATION
——j{—— Open aaueduct and bridge
j ....... { Siphon and check
———— Tronsimission line
—+— Qverchute
_— Culvert
) —— Dike

Dranage ditch

CROSS DRAINAGE STRUCTURES
PEAK STORAGE PEAK
STATION SIZE Qin CAPACITY Q out DESIGN STORM
(cfs) (ac-ft) (cfs)
< 110+00 JO" DIA, PIPE CULVERT 4 e} + S0yr, 6hr GENERAL STORM
121+60 JO* DIA. PIPE CULVERT 5 0 | 6 50yr, 6hr GENERAL STORM
146+50 48" 2861 PIPE CULVERT 406 6 184 50yr, 6hr GENERAL STORM |
180+50 §7'—6" WIDE OVERCHUTE sa17 0 1458 6hr, |00yr GENERAL STORM
&
( 293+50 67'—5" WIDE OVERCHUTE 1458 6hr, 100yr GENERAL STORM |,
S| 358+33 | JACK RABBIT WASH SIPHON 6hr, 100yr GENERAL STORM
.’\ 374+75 | JACK RAGEIT WASH SIPHON 6hr, I00yr GENERAL STORM
/ J93+00 66" DIA. PIPE OVERCHUTE 125 4 - 69 50yr. 6hr GENERAL STORM
{ 402+50 66" DIA. PIPE OVERCHUTE < 69 50yr, 6hr GENERAL STORM
// 485+00 47'—4" WIDE OVERCHUTE 1710 163 1576 50yr, 6hr GENERAL STORM
544+25 36" ZBBL PIPE CULVERT i70 .63 50yr, 6hr GENERAL STCRM
L, 561+50 JO" DIA. PIPE CULVERT i7 | 7 S0yr, 6hr GENERAL STORM |
571+50 20" OIA. PIPE CULVERT g g 9 S0yr, 6hr GENERAL STCRM |’
L 585+00 | HASSAYAMPA RIVER SIPHON 7 \
f 623+35 | HASSAYAMPA RIVER SIPHON . '
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APPLIED AND HYPOTHETICAL PERCOLATION LOSS RATES

o Percolation Rate Values
in Conceptual Regions
for Bed Material Groups

PERCOLATION RATE (INCHES/HOUR OR CFS/WETTED ACRE)
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Mr. Shoja Amani .
Cella Barr Assocliates .

2075 North 6th Avenue
Tucson, Arizona 85705

SUBJECT: CENTENNIAL WASH FIS FILE
Dear Mr. Amani:

We have reviewed the subject hydrology report submitted September 22, 1988,
. . and have the followving comments:

1

1. The rainfall amounts used for the area need to be revised to show

an average point rainfall for the area that surrounds the ischyetes as
shown in the NOAA Atlas II published by the National Weather Service.

The areal reduction then, will only apply to the sub-basin affected by
that point rainfall amount, not the total Centennial Basin.

2. Our office was informed that the lag times from table one and those
used in the HEC-1 input will be revised in the amended report.

3. All of the reach routings (RS record) must be revised as follows:

NSTPS a. First field must specify the number of sub-reaches based on
(AmSRXD the average velocity of that reach. HEC-1 manual outlines the
‘ procedure involved in estimating this parameter in detail.

b. Second field must be alpha-numeric specifying the type of
the initial condition to be used in the third field.

c. Fourth field of this record can be utilized to account for
the wedge storage.

4. The "n" value used for the reach routing (RC record) should be
increased for the mesguite thickets.




Letter to: Mr. Shoja Amani
Subject: Centennial Wash Fis
Page 2 .

5. The RL record must be utilized to ensure that the infiltration

losses are accounted for. We have done several in-house sensitivity

analysis using the different methods suggested by the available

literature on the subject. It appears that in most of the cases, _

Centennial Wash does not meet the requirements and the assumptions that /o7

govern these methods. Therefore, we suggest a loss rate of 0.2 cfs per

vetted acre for this normally dry channel be used as suggested by the .

U. S. Army Corps of Engineers Publication: " Gila River and ~henl L

Tributaries, Central Arizona Water Control Study, USACOE, Los Angeles _

District, May, 1982." This value was suggested for the Salt River A e/

below Granite Reef Dam and appears to be the best available data for

the study area. — = L7
n3

6. Rainfall distribution for Sub-basin 29 and 31 will have to be

revised to include an IN card for the intended interval. Current

distribution shows 1.93 inches of rainfall over a 15 minute period.

.

7. Vatersheds 4, 6, 8, 10, 12, 21 and 35 need to be further sub-
divided to isolate the mountainous areas which will produce their own
peak discharge due to a short response time.

8. Please change the classifications of Crag and Harcuvar to Rail Road .
sidings.

If you have any questions, please contact Amir Motamedi or me at 262-1501.
Sincerely,
/
Lo Lewrs

Joe Tram
Floodplain Branch Supervisor

Copy to: David E. Creighton Jr., P.E.




DEPARTMENT OF WATER RESQURCES
ENGINEERING DIVISION
FLOOD CONTROL SECTION

MEMORANDUM

TO: James R. Morris, P.E.aygk/V\
FROM: David E. Creightogggﬁ{ _
DATE: October 28, 1988

SUBJECT: Review of CBA September 22, 1988, draft of Centannial
Wash Study (FEMA Flood Insurance Re-Study)

The initial impact and impression of the text and HEC-1 model
input is that the basic nature of the watarshed as a losing
stream due to percolation, and significant heavy vegetation
thickets or mesquite bosques along the flow paths has not been
recagnized. The general alluvial plain (fan) nature of subareas
is not recognized. The resulting fictional model has erroneously
modified subarea boundaries, under-rated channel friction losses,
artificially reduced lag times, and ignored percolation losses.

Historic events have been ignored and interpretation of the
stream flow with historic precipitation and storm event data
appears deficient, if it was attempted. In addition the text has
been written without an adequate knowledge of civil community
organization and watershed development. The documentation is
inadequate to support- the HEC-1 input and output as having
validity for the intended purpose.

The dismissal out-of-hand of the USGS WRI 79-5 frequency flow
estimates in favor of a synthetic model appears ill-advised. In
this instance for Centennial Wash, the USGS frequency flow
estimates based on Station #09517500 are considered to more
correctly reflect flow frequency with the percolation losses
under historic conditions than the HEC-1 model as presented.

The following comments are more specifically oriented.




Watarshed Description

"Towns" has conveyed legal status to three communities
(unincorporated) and two railroad sidings Harcuvar and Crag. The
watershed characterization ignores its losing stream nature due
to percolation Toses which must be recognized. The mesquite
thickets and bosques of the flood plain have segments where "n"
values in the range of 0.l would be more appropriate than the
0.05-0.035 used.

A large portion of the basin still remains in native watershed
status, only the bottom floodplain lands have been significantly
subjugated for irrigation. The extent of mesquite thickets
(bosques) on the bottom needs to be recognized philosophically
and computation wise.

The Ritter Dam reference (Page 7) calls attention to the
quadsheet Tocation and watershed subarea boundaries. Tne Ritter
Dam is part of Subarea 2 not Subarea 1.

1.1 Structural Features

Specific information on the structural features needs to be
included as supporting text or appended material. The text
currently is inadequate.

The July 29 and 30, 1975 storm and domino failure of about five
Upper Centennial and one Lower Centenniai detention structures
shouid be specifically associated with the reported (non-USWB
sources) three inches to six inches during about five hours.
This local storm might be greater than a 100-year small area
event. This storm provided zero reported runoff at the USGS
Centennial Gage #09517500, unless the mean daily flow of 2.3 cfs
on August 6 and 2.2 cfs August 7 was a result of the travel time
for the event. The Tiger Wash gage (#09517280, 65.2sm) had an
estimated 100 cfs reported for July 30, 1975. Winters Wash
(#09517400,47.85sm) had 275 cfs reported for July 29, 1975. The
Narrows Dam spilled during this 1975 event.

1.2 Lower Centennial Basin

Crag is the site for a railroad siding. Reference only to the
McArthur report is inadequate for report documentation and
review. Specific data for the several structures needs to be
included with the discharge locations and spillway (outlet works
and channels) given and located. A specific sketch drawing to
integrate these structures into the Centennial and Tiger Wash
flow paths should be included. Figures 2 and 3 are not adequate
for this purpose.

It is improper to attempt to relocate the Tiger Wash from that
shown on the USGS/USCE/SCS maps. Board of Geographic Name
procedures have not been followed if justified.




2. Available Information

In addition to the four Centennial Wash gaging stations providing
historic data for interpretation and analysis, the frequency data
in WRI 79-5 and the Roske Report should be considered. In this
instance, the 35,000 to 38,000 cfs 100-year discharges are
undoubtedly a more valid interpretation than to use HEC-1 without
using the RL-channel loss procedures. This losing stream when
properly modeled may produce less than the frequency analysis.
The McArthur Report is based on a TR-20 model without channel
losses and may also overstate the discharge. The Tiger Wash
4,550 cfs discharge on August 20, 1970 apparently also was
completely attenuated and consumed before reaching the Centennial
Wash gage. A more significant event as a general storm would be
the September 25-26, 1976 flows following tropical storm Kathleen
and the subsequent tropical air surge.

3. Drainage Basins

Smaller watersheds would have more credibility, especially Tiger
Wash, Subarea 2 and 36 and others in ranges of 90 to 120sm, if
they were reduced in size.

Tiger Wash should probably be broken at the USGS discontinued
gage site.

The location of Tiger Wash (Subarea 21) on Figure 2 is not in
agreement with the topographic and soil survey mapping by USGS
and SCS. The renaming of Tiger Wash at a location other then
mapped by the USGS/USCE/SCS is a breach of Board of Geographic
Names protocol and procedure.

The artificial Centennial Wash channel between Concentration
Points 1 and 2 is not in accord with the topographical mapping
and the soil survey aerial mappings which shows flow paths by
vegetative growth concentrations.

01d Camp Wash is a tributhy of Winters Wash (Subarea 35).
Winters Wash has a USGS partial record station record with
reported peak flows during three years when the downstreanm
Centennial Wash USGS station record reports zero flow for those
water years.

The braiding(ed) channels of the alluvial plain from the
Harquahala and Big Horn Mountain create problems of watershed and
boundary delineation faor the Tiger Wash (Subarea 21) drainage in
particular. The Tiger Wash detention structure outlet works and
spillway location is not sufficient reason to relocate by five
miles the mapped location of the wash.




4. Subarea Delineation and Reach Labeling

Subareas 1 and 2 need to be redrawn to properly place the Ritter
Dam and watershed in Subarea 2.

Reach 1 needs to recognize the manipulated channel path from
Sections 31, 32, T8N, R8W through Aguila and west along the
southerly margin of the developed lands to below Concentration
Point 3 and west of the La Paz-Maricopa County line (S.19, T7N,
R10W)

The lack of mapped continuity of the water channels on the USGS
quadrangle sheets should be interpreted with caution for
inferring that there actually are continuous identifiable flow
channels. This is critically important for Subareas 1 and 2 as
well as 21 and 36.

The mapped physical characteristics of lost or discontinuities in
the surface drainage pattern across low reljef slopes and plains
supports the need for exceptional care in subarea delineation,
channel identification or misidentification, and lag time or time
of concentration determination.

Drainage basins should be checked for validity especially to
recognize the braided alluvial slopes such as Tiger Wash and the
distributary slope west of the properly identified Tiger Wash
primary pathway.

Watercourse lengths reported to the nearest 1 foot for this
watershed creates a low-credibility factor.

The Reach input data needs to be reviewed and revised as
appropriate to reflect the Reach elements of channel width, Teft
and right overbank location and depth, and section station,
Manning's n, Reach length, and channel percolation Toss (RL to be
added.) The RX and RY data points need to be reviewed comparing
the maximum water surface elevation from the computation and
summary with the input data for overtopping or inadequate flood
plain width. At 9 sections, the maximum water surface is higher
then the cross-section beginning and/or end elevations by amounts
ranging from 0.31 feet to 9.51 feet. Supporting explanation for
right or left overbank beginning points at the bottom of the
cross-section channel need to be given if revisions are not made
to reduce the extent of indicated overtopping due to insufficient
width of flood plain.

Figure 2 omits identifying Reach XVII and the Winters Wash Reach
in Subarea 36. To route all of Subarea 27 runoff through the
Eagletail Reach Detention at midpoint across the subarea is
improper, and shows overtopping of the structure by 3.15 feet.




The introduction of non-consecutive numbers at KX cards where “‘“
retention storage routings (6) are included with Reach routings

(20), introduces a confusion in the summary table which records

only Routed To identification using the KK (1) identification.

~.

\

5. Physical Characteristics

Vegetation cover densities should be supported by data from .
several long transects with correctly identified plant species.

The soil associations have moderate to moderately rapid
infiltration rates. The vegetation, channels and soil type
information should be based on the SCS March 1976, September
1977, and April 1986, detailed sail reports rather than the
obsolete (in part) General Soil maps. The permeability
(infiltration) rates of 0.6 to 6.0 inches per hour should be used
as guidance for the RL (3) .PERCRT value (cfs/acre) to be used.

The use of the SCS detailed soil survey photo maps for the La Paz

(Yuma), Maricopa, and Yavapai counties should be used to the

maximum extent possible to properly evaluate the flow paths and

heavy vegetation growth on flowpaths. Subarea 2 in particular

needs to be reexamined for re-evaluating the lag time. The

following detailed survey reports, with maps, by areas and dates .
are: -

Parts of Maricopa and Pinal Counties

Aguila--Carefree Area, Part April 1986
Maricopa Country--Central Part September 1977
Yavapai County--Western Part March 1976

The NASA satellite 1:250,000 IR color image shows the vegetation
development across the Centennial Wash flow path. The
description text of the report suggests a complete lack of
recognition of the nature of the Lower Centennial watershed and
flood water flow path. Recourse should be taken to the detailed
Soil Survey photo base mapping sheets. .

A gross fiction appears to have been created for Subarea 21 to
expand the subarea and alter the Tiger Wash flow path. The split
flow braiding in Sect 34, TSN, R10W, and Sect 4, T4N, R10W needs
to be adequately supported to distribute the flow between the
mapped Tiger Wash and the CBA Tiger Wash which approximates the
Centennial Wash siphon of the Granite Reef Aqueduct. The
subdivision of Subarea 21 into two or more areas would be
appropriate.




8. Hydroloagic Analvsis

The Centennial Wash Drainage B8asin is a losing stream due to the
permeability of the Flow path. The percolation Tosses cannot be
ignored. The channel is pervious and has losses.. The flats and
broad mesquite bosques, and the irrigated farm lands occupying
the flow path cannot continue to be ignoread.

The extent of farms located across the flood path raises
questions regarding the validity of the study due to the lack of
use of percolation loss procedures in the routing model. The
extent of mesquite bosques or thickets located across the flow
path occur sufficiently to raise questions on the validity of the
Reach cross-section and vegetation flow friction factors.

The RL card for channel loss rates must be used to provide a
credible and valid analysis. The n values for the Reach channels
are suspect particularly througnhn mesquit2 bosque areas.

6.1 Lag Time

The lag times need to be re-avaluatad and the salient aiement
data should be displayed by proper documentation. Explanation fis
neaded for the discrepancies between the Schematic dispiay and
the HEC-1 Input listing. Subarea 2 apoears to be a particularly
flagrant example of travel time misdetarmination. The water Tlow
path from Concentration Point #2 to the head watershed points
approximata 127,000 feet along a heavily vegetatad course. The
Schematic time of 9 hours appears more nearly proper than the
2.44 hours in the model.

Further, the Lag Times sagment is misleading and inaccurate in
the following items:

1. Omission of large bracket confuses what is to be raised to
the power (0.38 in this source form).

2. The units of measurement are omitted from the defining L,
Lca, and S.

3. The phrasing and use of Reference 8 is misleading because:
a. SCS does not use this method, but rather uses Lg = 0.6 T¢
b. Reclamation in the 1987 Edition of Design of Small Dams

uses the form LL\~
L‘=C<S°-’




in which C = 26 K,,
where K, = average Manning's "n" value for the drainage
network hydraulic characteristics,

and N = 0.33.

c. The Los Angeles District (USCE) is reporte& to often use
C =20 "n", where "n" is the estimated mean Manning's "n"

for all the channels within an area, and N = 0.38.

6.2 Curve Numbers

Why do curve numbers on Table 1 and Input data differ from those
on the schematic? What is the technical basis for using 3 digit
¢eNs?

-~

5.3 Precipitation

The precipitation description without a display of historic
maximums at the several laocations is considered inadequate.
Increasingly the validity of NQOAA 2 Atlas values are being
questioned.

What constitutes "acceptability" for the precipitation to support
the incremental patterns used in the HEC-1 model input and output

for Subareas 28 and 31, in comparison to the other subareas? Is
it supposed to be based on the SCS IIA distribution?




@

MEMORANDUM
TO: All Employees
FROM: Bill Plummer
DATE: January 31, 1989

SUBJECT: "CLEAN AIR FORCE State Government Challenge Week:

WE DID IT! WE WON! That's right, DWR beat all medium size State
agencies during "CLEAN AIR FORCE State Government Challenge
Week™! Approximately 65% of our Phoenix based staff participated
in the Clean Air Campaign. The second place team in the medium
size agency category was the Coliseum, with a 48% participation
rate. There were 19 medium size state agencies (from 100 to 499
employees) that we competed against.

Your all-out effort made this win possible. You set an example
for other state employees and proved that by working together
_cleaner air can become a reality for the Valley.

- -‘I'd also like to thank Beverly Beddow, Lin Stevens and Catherine
"Balzano for coordinating the Department's Clean Air Campaign.

On February 2nd, I will be representing DWR at Governor Mofford's
Clean Air Campaign Reception and will accept a trophy for our
achievement. The trophy will be placed in the 2nd Floor North
reception area.

During the reception there will be prize drawings for campaign
representatives and all participating state employees. If any
DWR employees' names are selected, Lin Stevens will be sure to
let you know. :

L - CONGRATULATIONS FOR A JOB WELL DONE!

N

®
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1 9-5175. Centennial Wash near Arlington, Ariz. Lu;/ ] © s 2\

X Location.--Lat 33°16'05", long 112°47'50", on line between secs.7 and 8, T.2 S., R.5 ., on upstrean side of ford on former U. S.
Highway 60, 3.0 miles upstream from Gillespie Dam and 4.4 miles southwest of Arlington.

Drainage area.--1,6810 sq mi, approximately.
Records available.--January 1961 to September 1963.

Gage.--Water-stage recorder. Datum of gage is 773.22 ft above mean ses level, datum of 1929.

bl . =R

Extremes.--No flow during year.
: 1561-63: Maximm discharge, 14,500 cfs July 23, 1961 (gage height, L.70 ft), from rating curve extended above 5,500 cfs by
4 logarithmic plotting; no flow for most of time.

4y i Remarks.--No flov since Sept. 24, 1962. (Observations of no flow generally made once a month. Figures of discharge for calendar

year 1962 are as follows: Maximm, 180 ¢fs; minimm, C; mean, 0.7 cfs; runoff, 522 acre-ft.
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196 GILA RIVER BASIN
9-5175. Centennial Wash near Arlington, Ariz.

Location.--Lat 33°16'12" (revised), long 112°47'50", in sec.7, T.2 S., R.5 W., on upstream side of ford on former U.S. Highmy 80, 3.0
miles upstreaa from Gillespie Dam and 4.4 miles southwest of Arlington.

Drainage area.--1,810 sq mi, approximately.

Records available.--January 1961 to September 1967.

Gage.--Water-stage recorder. Datum of gage is T73.22 £t above mean sea level, datum of 1929.
Aversge discharge.--6 years, 1.82 cfs (1,320 acre-ft per year).

Extremes. --Maximm and minimm for the water years 1964-67 are contained {n the following table:

Max {mm Minimm
Water Discharge Gage height Discharge
year (ctfs) (feet) Date (cfs)
1964 July 31, 1964 2,890 3.74 Most of year o]
1965 Feb. 7, 1965 1,040 3.27 Most of year 0
1966 Sept.13, 1966 5,500 L.13 Most of year 0
1967 Sept. 5, 1967 1,040 3.27 Most of year 0

1961-67: Maximm discharge, 14,500 cfs July 23, 1961 (gnge height, 4.70 ft), from rating curve extended above 5,500 cfs by
logarithmic plotting; no flow for most of time.

Remarks.--Records fair except flows below 100 cfs, which are poor. Flow regulated by several small retention dams in upper end of
basin.

Discharge, in cubic feet per second, water year October 1963 to September 196k
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Ccal yr 1963: Total o Mean 0 Max o]

Min o
Wir yr 1964: Total 982.4 Meen 2.69 Max 348 Min ¢

5E

Peak discharge (base, 1,000 cfs).--July 31 (1730) 2,890 cfs (3.7 £t).




GIIA RIVER BASIM

2-5175. Centennial wash near Arlingtoa, Ariz.--Coatinued

Discharge, in cubic feet per second, water year October 1964 to Sertember 1965

37
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Cal yr 1964: Total $82.4
Wtr yr 1965: Total 223.3

Mean 2.69 Max 343 Min
Mean 0.61 Max 177 Min

33

1,350
b3

Peak discharge (base, 1,300 cfs).

--Feb. 7 (1100) 1,0k0 cfs (3.27 £t).
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3-5175. Centennial wasa near arliagton, Ariz.--Continued

year Cectober 1365 <5 Zertemter 1966
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Peak discharge (base, 1,230 cfs).--Sept.

13 (9739) 5,500 c2s {(%.13 2t
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GIIA RIVER BASTH 199
3-5175. Zectennial Wash near Arlington, Ariz.--Continued

Discherge, In cutis Je=et par is2¢zni, weter year Cetober 1756 <o Zeptemter 1347
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Cal yr 19%66: Total 2,014.8 Mean 5.52 Max 1,860 Min 0 Ac-ft 4,000
Wtr yr 1967: Total  475.0 Mean 1.30 Max 22k Min 0 Ac-ft 2

Peak discharge (base, 1,000 cfs).--Sept. 5 (2030 1,040 cfs {3.27 £t).
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160 GIIA RIVER BASIN
9-5175. Centennial Wash near Arlington, Ariz.

Location.--Lat 33°16'05", long 112°47'50", on line between secs.7 and 8, T.2 5., R.5 W., on upetream side of ford on former U. S.
Highway 80, 3.0 miles upstream from Gillespie Dem and 4.4 miles southwest of Arlington.

Drainage area.--1,810 sq mi, approximately.

Records available.--January 1961 to September 1963.

Gage.--Water-stage recorder. Datum of gage is 773.22 ft above mean sea level, datum of 1929.
Extremes.--No flow during year.

1961-63: Maximum discharge, 14,500 cfe July 23, 1961 (gage height, L.70 ft), from rating curve extended above 5,500 cfs by
logarithmic plotting; no flow for most of time.

Remarks.--No flow since Sept. 24, 1962. Observations of no flow generally made once a month. Flgures of discharge for calendar
year 1962 are as follows: Maximum, 180 cfs; minimm, O; mean, 0.7 cfs; runoff, 522 acre-ft.
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GIIA RIVER BASTN 199

9-5175. Centennisl Wash near Arlington, Ariz,--Continued :

. Discharge, in cubic feet per second, water year October 1966 to September 1967
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Cal yr 1966: Total 2,014.6 Mean 5.52 Max 1,860 Min © Ac-ft  L,000
Wtr yr 1967: Total  475.0 Mean 1.30 Max 22k Min 0 Ac-ft k2

Peak discharge (base, 1,000 cfs).--Sept. 5 (2030) 1,040 cfs (3.27 <t).
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is obtained for areas having several soil-cover
complexes. The example area contains a Group
B soil. The weighted number can be more
easily obtained by accumulative multiplication
on a calculator.

TABLE A-6.—Sample computation, weighting of
hydrologic soil-cover complex numbers

Curve | Percent | Number
Complex number | of area times
percent
[
Row crop, straight row, good rotation.. _ __. 78 56.2 4,384
Legumes, contoured, good rotation_.___.... 69 37.5 2, 588
Meadow, permanent . _._.____________._.. : 58 8.3 365
Tota). .o I __________ 100 7,337
. 7,337 _ . <
Weighted number=ﬁo—= 73.37 (U.S. Soil Conservation Service.)

Round-off to 73.

A-5. Estimation of Direct Runoff From Rainfall,
—(a) General Storm Rainfall—The method
uses three variables in estimating runoff: rain-
fall, antecedent moisture condition, and the
hydrologic soil-cover complex.

(1) Runoff equation.—The curves of figure
A-—4 are obtained using the equation:

P—0.28)*

(
O="Fro0ss (1)

where:
@—=direct runoff, in inches
P=storm rainfall, in inches, and
S—maximum potential difference between P
and @, in inches, at time of storm’s
beginning.
Equation (1) is derived by starting with the
proportion:

()

where is visualized as the ratio of actual

S
to potential difference between P and @, and

%is visualized as the ratio of actual to potential
runoff.

Solving for Q gives:

I i 3)
Q’P+S

DESIGN OF SMALL DAMS

Equation (3) is useful under conditions
where there is a possibility of runoff whenever
there is rainfall. For the condition that Q=
0 at a value of P greater than zero, use of an
initial abstraction, I,, is required (see the dia-
gram on fig. A-4). With the condition that
I, cannot be greater than P, equation (2) then
becomes:

P-1)-Q _ Q
S —(P-1) )

And solving for Q gives:

_ (P=1.)®
Y=P-T.+s)
Since S includes I,, an empirical relation be-
tween the variables can be developed to simplify
equation (5). Data from watershed in various
parts of the country give:

1,=0.28 (6)

(5)

Substituting (0.2S) for I, in equation (5) gives
equation (1).

Equation (5) can be further expanded to
recognize other given conditions or factors.
However, such expansions in themselves do not
mean greater accuracy in runoff estimating,
since this would require that the terms express-
ing additional factors be of a high order of
accuracy.

(2) Significance of S.—Plottings of direct
runoff, @, versus storm rainfall, P, on natural
watersheds show that @ approaches P as P
continues to increase in the storm. The same
data show that (P-Q) approaches a constant as
P continues to increase. The quantities can be
shown together as in equation (2), above, and
it is apparent that the constant S is the maxi-
mum difference (P—-Q) that could occur for the
given storm and watershed conditions. The
proportion can be made more complex (as dis-
cussed above), but not all the additional factors
can be related to S.

The variable S is therefore a maximum po-
tential (P—@). During a storm, the actual
(P-Q) that occurs is limited by either soil-
water storage or an infiltration rate as P in-
creases. The maximum potential (P—-Q) or
S, therefore, is dependent on soil-water storage
and the infiltration rates of a watershed.




113

Estimating Rainfall Runoff from Soil and Cover Data

(3) Significance of I,,—The insert on figure
A-4 shows that I, is equal to the rainfall that
occurs before runoff starts. Physically, I, con-
sists principally of interception, infiltration,
and surface storage. Equation (6), which re-
lates I, to S, is based on data from large and
small watersheds in various parts of the coun-
try. Further refinement of equation (6) is
not recommended, since the data needed to
break I, into components of interception, in-
filtration, and surface storage are seldom avail-
able on a watershed basis. For the same
reason, adjustment of the coefficient 0.2 in equa-
tion (6) is not recommended.

(4) System of curve numbering.—For con-
venience in interpolation, the curves of figure
A-4 are numbered from 100 to zero. The
numbers are related to S as follows:

541

A curve for the case I,=0, equation (3),
is displaced to the right for the case I,—0.2S,
equation (1), by the amount of 0.2S. There-
fore, the curve numbers given in table A-2
should be used only with figure A—4 or with
equation (1).

(5) Antecedent moisture conditions.—The
amount of rainfall in a period of 5 to 30 days
preceding a particular storm is referred to as
antecedent rainfall, and the resulting condition
of the watershed in regard to potential runoff
is referred to as an antecedent condition. In
general, the heavier the antecedent rainfall,
the greater the direct runoff that occurs from a
given storm. The effects of infiltration and
evapo-transpiration during the antecedent pe-
riod are also important, as they may increase or
lessen the effect of antecedent rainfall.

c b 1.000 @ Because of the difficulties of determining
urve number = )
10+ S antecedent storm conditions from data normally
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: available, the conditions are reduced to the fol- point, and when satisfactory plowing or culti- !
B lowing three cases: vation takes place. (This condition is not con- 7
i AMC-1.—A condition of watershed soils sidered applicable to the design flood computa- :
‘ where the soils are dry but not to the wilting tion methods presented in this text.)
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AMC-11.—The average case for annual floods,
that is, an average of the conditions which have
preceded the occurrence of the maximum an-
nual flood on numerous watersheds.

AMC-1II.—When heavy rainfall or light rain-
fall and low temperatures have occurred during
the 5 days previous to the given storm, and the
soil is nearly saturated.

The numbers on tables A-2, A-3, A-4 and
A-5 and figures A-2 and A-3 are for the aver-
age watershed condition, AMC-II. Curve
numbers for one antecedent moisture condition

TABLE A-7.—Curve numbers (CN) and constants
[For the case 1,=0.2S]

1) (2) 3) (4) 5) ’ 1) (2) (3) 4) (3)

CN CN for Cur\'e‘}v cN C.N for Curve!
for conditions S starts | for conditions S starts
condi-| values!| wherelcondi- values!| where
tion inches| # = .|| tion inches| P =,
11 I I1r inches| 11 I It inches
T - !
100 | 100 | 100 | o. o Il so| 40| 78] 607 133
99 97 100 .101 .02 . 59 39 77 6.95 1.39
98 94 99 204 .04 58 38 76 7.24] 145
97 91 99 309 08 | 57 37 75 7.54 1.51
96 89 99 417 08 | 36 36 75 7.86| 1.57
95 87 98 526 A1 53 33 74 8.18 1.64
94| 8 98l 638 13l 54| 3¢ 73} 8352 170
a3 83 98 .753 15 53 33 72 8.87 1.77
92 81 97 870 17 52 32 71 9.23| 1.85
80

97 989( 201 51 31 70 9.61) 1.92
30 31 70 | 10.0 | 2.00

80 63 91 | 2.50 .50 40 22 60 1 15.0 | 3.00
79 62 91 | 2.66 .53 39 21 59 | 15.6 | 3.12
78 60 90 | 2.82 .56 38 21 58 | 163! 3.26
77 59 89 | 2.99 .60 37 20 87 | 17.0 | 3.40
76 58 89} 3.16 .63 36 19 56 | 17.8 | 3.56

75 57 88 | 3.33 .67 35 18 85 18.6 3.72
74 33 88 | 3.51 .70 34 18 34 19.4 3.88
73 54 87 | 3.70 74 33 17 53 20.3 4.06
72 53 86 3.89 .78 32 16 52 21.2 4.24
71 52 86 | 4.08 .82 31 16 51 222 4.44
70 51 85 | 4.28 .86 30 15 50 | 23.3 | 4.66
69 50 84| 4.49 .90

68 48 84 | 4.70 94 25 12 43 | 30.0 | 6.00
67 47 83 | 4.92 .98 20 9 37 | 40.0 | 8.00
66 46 82 | 515 1.03 15 1} 30 56.7 | 11.34
65 45 82 | 538! 1.08 10 4 22 | 90.0 | 18.00
64 44 81 5.62 1.12 5 2 13 1 190.0 | 38.00
63 43 8 | 5.87 | 1.17 [1] 0 0| in- in-
62 42 79 | 6.13 1.23 finity | finity
61 41 78 | 6.39 1.28
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may be converted to a different antecedent
moisture condition by the use of table A-7.
For example, the computations in table A-6
give an AMC-II number of 73. The corre-
sponding curve number for AMC-I and AMC-
II1 can be obtained from columns 2 and 3 of
table A-7. The curve numbers for AMC-I
and AMC-III are 54 and 87, respectively.

(b) Thunderstorm Rainfall—Estimates of
direct runoff from thunderstorm rainfall are
more difficult than for general storm rainfall
because data for thunderstorm-caused floods
are meager. Type and density of vegetative
cover on a watershed, as well as the time-
sequence of rainfall, appear to have more in-
fluence on thunderstorm runoff than do ante-
cedent moisture condition and soil group.

A definite time-sequence of 15-minute in-
cremental rainfall has been assigned for each
designated geographical zone for thunderstorm
precipitation values given in this text. A sim-
plified ‘“Thunderstorm Cover Index” relating
to vegetative cover type and ground cover
density for watersheds west of the 105° merid-
ian has been developed. After design thun-
derstorm precipitation values have been
arranged in respective time-sequence magni-
tude (see table A-8), direct runoff increments
are computed by the procedure in the examples,
section 58 (c), using appropriate runoff curve
number, table A-9, and minimum 15-minute
retention loss rate for respective hydrologic
soil group, table A-10.

TABLE A-8.—Design thunderstorm precipitation time-
sequence in 15-minute intervals

Order of magnitude
Time, hour
Zones [ and I{[ Zone II

0.0, . (V] 0
025 . 4 3

SO 3 2

B £ T 2 1
1.00. .. oo 1 Y
125 o 5

150, .. o 6

175, . 7
200, ... 8
225, . 9
230. ... ..o 10

273 . 11
300. . ... n2

' For CN in column 1.

' Duration limit of zone rainfall.

|
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CENTENDPI AL WASH-
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438

Unit 15070104, on downstresm side of bridge, 9.0 mi upstream from Gillespie

Arlington.

-ﬁ‘;lr 09517490 CENTENNIAL WASH AT SOUTHERN PACIFIC RAILROAD BRIDGE

GILA RIVER BASIN

#7 09517500 CENTENNIAL NASH NEAR ARLINGTON, AZ

,DRAINAGE AREA.--1,800 mi2, approximately.

| GAGE.--Hater-stags recorder.

Datum of
County flood control bench mark).

GILA RIVER BASIN

X B NEAR ARLINGTON, AZ
| LOCATION.--Lat 33°18'37", lo.ng 112°52’ 52", in SWiNWkSWk sec.28, T.1 S., R.6 W.,

I_PERIOD OF RECORD.--May 15, 1980 to September 1985 (discontinued).
. published October 1984 to September 1985.

Maricopa Co

LOCATION.--Lat 33°16'12", long 112°47'S0", in sec.7, T.2 S., R.5 W., Maricopa County, Hydrologic Unit 15070104, on upstream side of
ford on former U.S. Highway 80, 3.0 mi (4.8 km) upstream from Gillespie Dam and 4.4 mi (7.1 km) southwest of Arlington.

DRAINAGE AREA.--1,810 mi? (4,690 km?), approximately.
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TABLE 3
STRUCTURAL DATA - REVISED

FLOODWATER RETARDING STRUCTURES

Harquahala Valley Watershed, Arizona

Harquahala Saddleback
Item Unit FRS FRS Total
Class of Structure b a
Drainage Area (Total) Sq.Mi. 102.3 29.6 131.9
Average Curve Number (1-day AMC II) 86 89
Elevation Top of Dam M.S.L. 1119 1194.2
Elevation Crest Emergency Spillway M.S.L. 1409 1190.5 574
Elevation Crest Principal Spillway M.S.L. 1392.8 1179.0
Maximum Height of Dam Ft. L3.0 22.0
Volume of Fill Cu.Yd. M,EBO,SSB 58,051 5,114,609
Length Mi. 11.5 52;7 16.77
Maximum Bottom Width Ft. 234 133</
Top width Ft. 1L 11
Upstream Slope Z:l 3 3
Downstream Slops 2:1 2 2
Total Capacity 1/ AF 10,911 h'§?7 15,157.5
Sediment (50 yr.) AF Ly 120 g3
Retarding AF 10,497 4,127 14,624
Surface Area
Sediment Pool Ac. 77 89 1/ 166
Retarding Pool &/ Ac. 1304 879 2,183
Principal Spillway Design
Rainfall Volume (Areal, 1l-day) In. 3.87 3.98
Rainfall Volume (Areal, 10-day) In. 5.99 6.08
Runoff Volume (10-day) In. 2.61 3.22
Capacity C.F.S. L85 800
Frequency Operation-Emergency Spillway % 1.0 No Spillway
Dimensions of Conduit Ft. LxLx370 10x4x85
Tailwater Elevation M.S.L, 1360 117
Type of Outlet S.A.F, P.W.D.
Drawdown Time Days 9.08 8.5
Emergency Spillway Design
Rainfall Volume (ESH, areal) In. 3.49 3.81
Runoff Volume (ESH) In. 2.2l 2.71
Storm Duration Hours 6 6
Py . Concrete Chute |No Spillwa
glt?.tom Width . Ft. 100 P v
Velocity of Flow (Ve) F.P.S. 2.18
Slope of Exit Channel Ft./Ft. .02
Maximum Reservoir Water Surface Elevation M.S.L. 1409.9 1190.5 Y
Side Slopes Z:1 : 0
Maximum Outflow from ESH Routing C.F.S. 100 801 &/
Freeboard Design
Rainfall Volume (FH, Areal) In. 7.35 6.55
Runoff Volume (FH)- In. 5.91 5.38
Storm Duration Hours 6 6
Maximum Reservoir Water Surface Elevation M.S.L. 1418.8 119u.g i/
Maximum Outflow from FH Routing C.F.S. 9650 91l &/
Capacity Equivalents
Sediment Volume In. .0759 .0761
Retarding Volume In. 1.93 2.62

1/ At crest of emergency spillway.
2/ Includes berm width.

3/ No emergency spillway. Elevation shown is that attained by routing of emergency spillway
hydrograph.

g/ No emergency spillway. Elevation shown is that attained by routing of freeboard spillway
hydrograph.

5/ Tnis includes B0 AF in Basin #1, 21 AF in Basin #2, and 19 AF in area between basins.

6/ outflow through principal spillway.

7/ Includes 55 ac. of nondraining areas. March 1976

——————




TABLE 3A -~ Revised
STRUCTURE DATA FOR DIVERSIONS, LEVEES, AND FLOODWAYS

Channel Dimensions
Depth Type ]
Drainage Capacity Bottom of | Side Velocities of Bafore
Beginning | Area (cfs) width [ Slope |Flow (Slopes| "n"vValue (fps) Work | Project
Reach | Station |{Sq.Mi,)[Req'd[Design| {ft) [(ft/rt)|(ft) [Zu | 2d[Aged[As Bullt| Aged |As Bullt| 5/ 3/-ly
Saddleback Diversion - L.64 mi.

1 8+20 o 800 ! 8101 35 | 0007 | 4.5 | 212 '.o3sl .03 [4.09] n.09%j 1R | o-E

2 13+36 (4 - 10'x 5° 90°, Box Culvert at Courthouse Road, L = 28')

3 1346l 800 |’ 810 | 50 | .000797 4.0 37,035 .035 |2.83| 2.83 | "

% . 16+60 .30 800 857 56 .000797 * L .0% .025 2.53 .11 I-E "
23+20 1040 | 1663 | 56 | .003 n niw I ) .03 |'n n

6 M‘-"oo .86 11‘99 L} 56 " n " n " " i n " " n

g 51490 1499 | 1762 | 60 " " nln " v ly.96| 60771 "™ "
59+80 1499 1912 66 " " yn " " 5.05 6.12 " "

9 66+70 1499 | 2064 2 " " npn " " 5.12} 6.16 " "
10 %5+60 " 11499 2267 0 " " e " " 5.21 6.21 " "
11 3450 1.94 2197 | 2524 | 90 " n nlw " " 5.31| 6,26 n "
12 9L +25 2197 3042 110 " " L " " 5.48 6.34 " "
13 105+00 3.27 3029 3619 132 " " L B " " 5.63 6.40 " " °
1 115+ 3029 | 3963 | 1Ls " " nlm " » |5.70! 6.43 " "

1 125+6 3029 1361 160 " n L " n 5.38 6.46 " "
16 136+00 5.58 | L4230 | 5000 | 18y " " nyn " " 5.88| 6.50 " "
1l 153+00 4230 5322 196 " " nyw " " 5.92 6.51 " "
1 170+00 4230 56| 208 " " ntm " " 5.96 6.5 " "
19 187+00 4230 59 220 " " L " " 6.00 6.Sﬁ " n

20 204 +00 8.21 5u67 6289 222 " " mw " " 6.03 6.55 " "

21 227+00 5467 " L] L] nw|n n L] n " " "

22 250+00 5“67 n L] n LJ n n " " LJ n " n
253+00 8.65 |5610 (Natural Channel OQutlet)

Harquahala Floodway - 3.43 mi. l

1 11+72 [o] u8s 500 18 .000215 6.80] 3|3 ].03 .025 1.59 1,91 I-E N-E

2 22+00 185 500 [(Natural chunnel) N-E

3 120+00 .96 |1265 1265 (I 10 crossing, 3 - 10'x 5' C B C ) M(1964)~E

L 122+10 1265 1265 . 0090 ﬁ | ,035 7.02 7.02 I-R 0-E

177+00 .98 |1265 | 1265 35 oous | 2 2 .03 .035 [5.59]| 5.59 lI-E N-E
185+00 1265 '~ 1265 35 % 2 .035 .035 5.59 L4.49 I-E N-E
193+00 1265 (Natural Channel Outlet
| | |
Centennial Levee - 9.45 mi.

1 1,1+00 o o | 7540 oV 0 2 .035 ) I-E | 0-E
70+00 z.gg 85l " 1356 80 v .6g n "
95+00 6. 1979 " 2249 00 n .8 " "

120+00 10,18 | 3562 " 29 952 " 1.21 " "
160+00 14.91 |[5218 " L2 1330 " 1.2, " "
180+00 | 15.57 |5450 " 4395 | 1500 " 1.2 " "
200+00 16.24 5683 " 4697 1288 " 1.21 " "
2 238+00 20.99 '7539 " 5026 1099 " 1.50 II-E N-E
300+00 652- 26390 {241,00 7411 5100 .035 3.56 " "
331400 " " " 9356 5000 & 2.82 " »
361+50 " " " 533 3550 045 3.50 " "
388+50 n " " 166 | Looo 3.12 n "
n6+00 " n " 7317 350 " 3.61 " n
uh2+50 " Y n 910 | L650 " 3.3, w "
469+00 " n " 192 Luy70 " 3.22 " "
14,98+00 " " " 7616 | 1,000 " 347 " "
525+00 " " " 758 3750 " .48 " "
End 51,0+00 652 “ " 721 3350 " 3.66 " "
Levee

,0 1/ Cross sectional area below hydraulic grade line, (Ft.2).
gOSat - 2/ Wetted perimeter below hydraulic grade line, (Ft.).

a© 3/ N - An unmodified, well defined natural channel or stream.
M({) - Manmade ditch or previously modified channel (approximate date of original major
conatruction).
O - None or practically no defined channel.

4/ Pr - Perenniel - flows at all times except during extreme drought.
1 - Intermittent - continuocus flow through some seasons of the year but little or no flow
through other seasons.
E - Ephemeral -~ flows only during periods of surface run-off, otherwise dry.
S - Ponded water with no noticeable flow -~ caused by lack of outlet or high groundwater table.

S/ 1 - Establishment of new channel including necessary stabilization measures.
II - Enlargement or realignment of existing channel or stream.
III - Cleaning out natural or manmade channel (includes bar removal and major clearing and
snagging operation). I
IV - Clearing and removal of loose debris within channel section.
V - Stabilization as primary purpose (by continuous treatment or localized problem areas -
present capaclty ndequateg.

E « Earth channel.
R ~ Rock riprap channel,

6/ 1O0YR-2LHR storm depth = 3.0' {low flow channel).

March 1976
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TABLE 1

CENTENNIAL WASH
PARAMETERS USED IN THE HEC-1 ANALYSIS

Téb VVZO(AL 3/‘/

Twnwu Iﬁ
Drainage Area £74,/V Precipitation ’
Drainage (square v Lag Time ” L. 24 hrs. - 100- ')[7'”»/‘/
Sub-Basins miles) mﬂ x_quumber (in.)
1 67.0 §.77 58 343 780 7 3.88 | PP
2 185.0 9,9¢ 15.70” {244 81.b« 3.88 pe
3 43.0- 5,L9  4.817)2c2 800 3.88 /
4 o.{ (21.6 - 2,17 3.27V:2°3 g1lo0 3.88 !f
TN ilB 5 34071 810 3.88
5 48.7V 7.4 2.90 1192 79/0 3.88
x (6" T 237 295 2.597[1o5 810 3.88
7 44.7 3.5 4.0171253 79.0 - 3.88
, '31.3 2.6¢  2.89v|1-97 8.0 3.88
(v l)/' J L
16.2 2.337|¥_  80.0 3.88
52.2° 29 3.027{.77 80.0 3.88
T v
&10 17.0 2./ 2.50"]-72 79.0 3.88
11 20.2 &.79 3.047J23¢ 78.0 3.88
12 ~(10.6 .77 1,987 )52 79.0 3.88
29~ v J,
12A 7 9.9 ¢ 1.627) .0 3.88
13 68.7 ¢.87 3.96 |28 78.0 3.88
14 13.7 Lo 0.71¥]4.2 84.0 3.88
15 18.6 d, i 3.4139,23 790 3.88
16 19.7 4,50 1.59% 205 82]0 3.88 |
17 21.0 -2 1.9877.32 800 3.88 |
18 24.4 f  2.89. 2% 80f0 3.88 .
! D / /{
rrr
u { ;m

- 20 -
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TABLE 1 (Cont.)

CENTENNIAL WASH
PARAMETERS USED IN THE HEC-1 ANALYSIS

Drainage Area Precipitation

Drainage (square Lag Time (24 hrs. -{100-yr.)
Sub-Basins miles) (hours)  Curve Number (1xk/ ,
S s
19 . 10.6 286 1.187 .4/ 77.0 3.88 “PB
20 37 50.7 .24  6.637 4.3 80.0 3.88 '
v 21 76.8 _ 7.00” 585 84.0 3.88/
21A ‘”'“?{84.4 12595 207 4 84.;l 3.88
22 25.1 4.9% 2.517 96 79.0° 3.887
23 7.9 (.er  2.007 b5 77.0 3.88 ~
24 1.2 4 77 2.517 180 77.0 3.88 7
@5~ 9249 02 4.217 237 71.0 3.88 A1 Mew DB
~ 26 a2.4 0?7 3.197 2% 79.0 Ch 12— Sems 7€
27 62.1 9>° 4.357 343 77.0 - v 4,127
e 4.4 |7/4% 15.067 446 75.0 - —4.127
29 101.3 755 4.85 @24 83.0° 3.93 7 Senwe IPC
@30) 28.6 .75 (3.157 678 78.0 3.93 7
31 12.0 ©-7c 0.967 077 86.0 412
2 52.4 £4¢ 5.057 2¢9779.0 3.93
33 47.0 4,51 4.007 220 80.0 3.93
34 64.3 (-29 4.64 7% 81.0° 3.93
35 99.6 > 277 (41357272 81.0 3.93
T30 5o ({2,284 19.0 3.9
45.87 4.33 (443 243 83.0 3.937
. ’ .,.5_>,"2 ./ ) > Y
» 4 3, & /izczqu’ “%_/ Aq 'ZC,'. ";(;}[;5,
%/ P,é :jbdﬂw L{ R "’" # ‘%?,/97 _ | 5‘(/' "?-'3; Uz
Y)d,’ TAW 3.93 ¥ 7200 E3 L
ae MCT . 2179 )96 L cei /e
Sat %fdem>m@7’”HH?%p S e—
T o= L soe 199 703]60
bae -
) - - _ )
53,90y 187630 1‘52_\: lLsil

ALY




2961

S1/5vZ1IM—GIEEN
"ZI¥Y ‘NOLDNITIY

153N034 NO 318V1IVAY St STOBWAS ONV SIVW DIHJVYD0J0L DNIBI¥IS3IA 430104 ¥
2202 *D°Q ‘NOLONIHSYM ¥O 62208 OQYH010D '¥3ANIA "AJAENS TVIID0103D 'S 'N A8 37VS ¥O4
SAYVANYLS AJVHNIOV dVIW TYNOILYN HIIN S3ITdNOD dVYW SIHL

NOILYO01 31ONYNOYND

133M8 JO
HIYON D3N

13A37 v3S Nv3IW SI WNLYd
SHNOINOD 100402 LN3IS3Hd3d S3INIT 031100
sem=m=s=x 1D parGIGWILN 1334 OF IVANILN! ¥NOINOD sume
= = =3
— Anpysn Anp-wnipapy SHIINOTN § v 3 z [ ot 1
== y—— == == y———t —— — —1 == — ) e S = W S — ]
NOILYDIAISSYID QVoY' 1334 0001 00081 0005 00021 0006 0009 000E ) 000E o
= = e s — |
s S3UW ¥y € |4 t [ H 1
W §Z ONIE YTID - 006291 37v3S
W %1 ¥3INID NOLLOD @ 111 OSHE
1081~ 3 O NOIBNINSYM A1AwnE 1v31001020—woiwain¥ T wooffr | e MSHIEK M9 Y Ofe 08 6k 8% 243 19 OIv3Id AISTOOM) L4 (243 W Mo ¥ .68 (& ML Y 02¢
. LT T N uon , 2

LY |
5 vonng!
Buiteny

. . CO R wugy Py - -
| " AN *

/ A L
= . ’ Mg~ )
! . » o - i /?14“‘ ' ! Je1) ‘_
\ - - ,
é66"
'b*‘
. RQ\
RS
H DR - 2
L 7
I A
u *a
N 1 . ~é"
- - 588 Wt
R S
Ssaaln ML mEC T
I J
[
1BM 1 i
) : . ) | N . N i nau'!)::‘.-:’__,,.-----.
~, 4 -~ X ' Z v —_— ‘:‘p\’,‘_,
e - - I R . .
Bec \ AN ) S L K T . W
i) ] ) “ R N oL = e
. tdwelesse L~ uonng . . 8 . "; ament
- y : ' : : . \ .
2 uolBuIY . ) . et
Ve P>
-T
>
7]
-0
>
<
>
<
A
>
E
2




Table 1.--Regression equations for flood magnitudes at
selected recurrence intervals and corresponding
standard error of estimate

Q: Flood magnitude in cubic feet E: Mean basin elevation in
per second for indicated thousands of feet above mean
recurrence interval. sea level.
A: Drainage area in square P: Mean annual precipitation in
miles. inches.
Equati Standard error of estimate,
quation in percent

REGION 1—NORTHWEST PLATEAU AREA (17 STATIONS)

Q; = 19.0a0-660 -
Qs = 66.3A0-600 81
Q0 = 127A0.566 . 80
Qps = 252A0-332 83
r Qs = 393A0-510 6
; Q00 * 584A0-490 o1
¥ Qgpg = 1,300A0-451 105
é CordemnardL_181 0 S~
i REGION 2—SOUTHWEST DESERT AREA (26 STATIONS)
Q, = 87.0A0-433 76 2239,
Qs = 218A0-462 3 (974
Q0 = 352A0-475 53 PP
Qs = 586A0. 487 62 22L1 5
; Q5o = 815A0-494 72 33198
Qy00 = 1,100A0-499 83 HLa4*
. Q500 = 2,000;\0-509 111 2103/
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D

PEAK STAGE  TINE | NAXIKUK AVERAGE STAGE |
| 64K 24-HR T2-HR 99.50-HR )j,é,/a——\ -

¢ (FEET) (4R) ,_
(258,69 22,50 257,91 25498 250,35 246.73 4 34&

&
15 3% CORULATIVE AREA = 730.30 50 I
W & |

eIt IR IR IRt It R odRei iR it Met iR Rttt nitaneoiRiz iRl iR IR IPILIB LY. P I 11r n o

3289228220802
H 4
198 XX ¢ L ¢ ROUTE RYDROGRAPH 1-16 THROUGH REACK 8 .
: .,

H ' H
2232002088929 P
HYDROGRAPH ROUTING DATA

199 RL - ROUTING LOSSES

aLess 0.00 INITIAL LOSS
CLoss 0,00 ADDITIOKAL FRACTION LOST
‘00 kS STORAGE ROUTIHG
KSTPS . 10 NUKBER OF SUBREACHES
R ITYP FLOK TYPE OF IKITIAL CONDITION . A
RSYRIC -1.00 IKITIAL CONDITION o
' b 0.00 RORKING R AKD D COEFFICIENT
201 RC NORMAL DEPTH CHARKEL ROUTING !
!
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HARQUAH AL A
‘III' <:::;;”’—”—’:%Z T;:§§;:;fiff3:) ?‘,

SUBBASIN RUNOFF DATA

371 BA SUBBASIN CHARACTERISTICS
TAREA 101,30 SUBBASIK AREA N
- ‘/,'\‘y"J L/’
PRECIPITATION DATA 7/
S 0.5 - &
372 #8 STORN 3.93 TBASIN TOTAL PRECIPITATION “ -
373 P - INCREMENTAL PRECIPITATION PATTERK— : .,} R
0.00  0.0L. 0.0t 0.61 0.00 0.0+, 0.8 0.0 0.01 0.01_~
oo oo oo 0oL oo oo oer 0007 0.0 00282
0,007 0,01~ 0,053 0.36F75 0.007 0.0 5o 0.03 0.020f 0,02 0.01 ex
0,00 0.0, 000 0.0t 000 0.008 o0 000 - 0.0 0019
0.00. 0.0 0.01 001U 0,04 0.04 0.01 0.0 Yy
33 15 SCS 1038 RATE 17
STRTL 0.41 INITIAL ABSTRACTION : Lo
' CRYKBR 83.00 CURVE HUKBER .38
RTINP 0.00 PERCENT INPERVIOUS AREA $o7
384 UD §C5 DINERSIONLESS UNITGRAPH —Z o6 7o .
TLAS 4.85 LA6
'II' 3.9 :
b4 ;
- =
UNIT HYDROGRAPH ;
50 END-OF-PERIOD ORDINATES
282, 933, 1773, 2885, 431, 4120, 7660, 8761, 9401 9380
9573, 9062.  B426. 7698, 6809, 573, 4735, 398y, J2. 2676, ;
81, 238, 189, IS46.  1M3, U 959, 818. 694, 590, R
500, 429, 35, i, 266, 229, 194, 165. 139, 21,
103. 92, 81, 89, 5. 4, 3. 2, 19, 9.
331 1t 1t e e i
HYDROGRAPH AT STATION  SUB27 .- - il
TOTAL RAINFALL = 3.93, TOTAL LOSS = 1.70, TOTAL EXCESS = 2.23 b
PEAX FLOX  TINE NAXIHUN AVERAGE FLOA ‘|
6~HR 24-HR 72-HR  99.50-HR i
+(CFS) (8R)
(CFS) 0
+ 15962,  171.00 13675, 4022, 2021, 1462, izl
ZyH3 ISP (INCHES) 1,255 2.211 2,226 2,226 i 3 |
(AC-FT) 6781, 11945, 12024, 12024, {oo
CURULATIVE ARER = 101,30 5@ I ?ﬁ

133 213 131 B8 TIT 213 TTT LRT HRP PP R BET AP Q1D 13 131 A1 33134 $I1 310 TRR B33 121 B3R B3R 32T BAT BAP 1EE AN 1t e 2l

biieeitoetdoets
H
383 KK H

4
LI { ROUTE (HARQUAHALA F.R.S.)
H 4
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‘ $28812822822201 , /

ROUTE HYDROGRAPH 29 THROUGH DETENTION smucrm/éﬂ,, » 9 W
HYDROGRAPH ROUTING DATA /3” 7-22
AL ROUTING LOSSES Ol 21,
01085 0.00 INITIAL LOSS PJ:«.W 4 i -
CLOSS 0.00 ADDITIONAL FRACTION LOST .
) . - )4 212, 3 ‘,
387 £S < STORAGE ROUTING | P
KSTPS 1 NUMBER OF SUBREACHES ‘ )greo-/ 8
Iye ELEV TYPE OF IKITIAL CONDITIOK —_—
RSYRIC 1393.00 INITIAL CONDITION / L//%’7 ]
X 0.00 KORKIKG R AKD D COEFFICIERT
388 SV STORAGE 0.0 1000.0  1500,0  2300.0  3500.0  §000.0  7000.0  8500.0 12000.0  14200.0
189 SE ELEVATION me.oo)ms.oo 1397.00  1399.00 1401.00 1403.00  1405.00  1407.00 ~ 1403.00 1411,00 o
390 S@ DISCHARGE 0. 121, 172, 210, 243, 272, 298, 322, 44, 1214, N
‘ : 1t )
334 " 1 m e
HYDROGRAPH AT STATION 4
PEAK FLOK Tive - © NAYINUM AVERAGE FLON
6~HR 24-HR 72-HR  99.50-HR
¢+ (CFS) (HR)
(CFS)
e wY B0 340, 139, 136, 281,
349e 3,0 (IKCHES) 0,031 0.125 0.370 0.428
(AC-FT) 169, §71. 1998, 2315,
PEAK STORAGE  TIAE NAXINUN AVERAGE STORAGE
. 6-HR 24-HR 72-HR  99.50-HR
+ (AC-FT) (HR)
11424, 35.00 11409, 11259, 10689, 8646,
PEAX STAGE  TIME - NAYINUN AVERAGE STAGE L
. 6-HR 24-HR 72-HR 99.50-HR
+ (FEET) (HR)

1408 67’* 35.00 1408.66 1408.58 1408.25 1405.57

CUMULATIVE AREA = 101.36 se 11

31 KK




|
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1220822824228

HYDROGRAPH ROUTING DATA

92 RL ROUTING LO3SES
QL0ss 0,00 IKITIAL LOSS
L0538 0,00 ADDITIONAL FRACTION LOST
393 88 _ STORAGE RQUTING ,
- ¥STPS 6 NUNBER OF SUBREACHES
Imye FLOW TYPE OF INITIAL CORDITION
RSYRIC -1.00 IKITIAL CONDITION
X 0.00 KORKIKG R AND D COEFFICIENT
394 RC HORMAL DEPTH CHAKNEL KOUTING
ANt 0.0407LEFT OVERBAKK N-VALUE
AKCH 0.028 “FAIK CHAKKEL K-VALUE 5 -
AR 0,040 7 RIGHT OVERBANE K-VALUE 22
| RLATH ' Lz )6 -6 128
N T EnERerSIGFE _—
ELNAY 0.0 WAX. ELEV. FOR STORAGE/QUTFLON CALCULATTOR
CROSS-SECTION DATA
== LEFT OVERBANK =-- # ==---- KAIN CHANNEL ------- ¢ =-- RIGHT OVERBANK ---
RY ELEVATION  1205.50 1205.5¢ 1203.50 1203.5¢ 1200.00 1200.00 1203.50  1205.00
b RY DISTANCE 0.00 10,00 1400 24,00 36.00 7100, 83.00 183,00
i !A,‘=35
333
COMPUTED STORAGE-QUTFLON-ELEYATION DATA
STORAGE ~ 0.00 7.60 15,62 24,05 3291 4219 51,88 6139 7251  83.48
QUTFLOK 0,00 15,26  48.95  97.21  158.66 232,57 318,50 416,19  S525.49  646.33
ELEVATION  1200,00  1200.29 1200.58 1200.87 1201.16 1201.45 1201,74 1202.03 -1202,32 1202.6!
STORAGE 94,85  106.64  118.85  134.96  155.44  180.12  208.99 242,06  278.26  314.72
o~ QUTFLOK  778.66 922,51 . 1077.91 {119.80 1328.10 1568.37 1841.09 2048.64 251577 2926.57
o ELEVATION 120289 120318 120347 1203.76 1204.05 1204.34 1204.63 120492 1205.21 120550
P g
m(y VARNING 22 HODIFIED PULS ROUTING NAY BE KUNERICALLY UNSTABLE FOR QUTFLOWS BETREEN . 233. T8¢ . 2927..

THE ROUTED HYDROGRAPH SHOULD BE EXANINED FOR OSCILLATIONS OR OUTFLOKS GREATER THAK PEAK INFLOKS.
THIS CAK BE CORRECTED BY DECREASING THE TINE INTERYAL OR INCREASING STORAGE (USE A LONGER REACH.)

m 3¢

PEAK FLOK TINE

+  (CFS) (§R)
(CFS)

+ 0, 36.00

. BN (INCHES)
(AC-FT)

PEAK STORAGE  TIKE

+ (AC-FT) (B8}
9. 35.50

e ’
HYDROGRAPH AT STATION - (WA @/ﬂﬂ

KAXINUN AVERAGE FLOW

6-HR 24-HR 72-48 97.50-4R
340, 339, J3¢. 273,
0.031 0.125 0.370 0.419
169, 673, 1998, 2262,

BAXINUN AVERAGE STORAGE
é-HR 24-HR 72-8R 99.50-48

9. 9. 9. 1.

TXPXQILTILIPIZATINIRALLLLLLLL Page
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. PEAK STAGE

TINE RAXINUN AYERAGE STAGE

. §-HE 24-4R 72488 99.50-K8
S+ (FEED (HR)

1201.80 3600 120180 420180 120,79 1201.48

E 0P COMLATIVE MREA = 1013050 NI |dorgnne hel e

133220833228 841
t b
¥ikK ot 80836 @
! b
2303303822244

RUKOFF FROK SUBBASIN 10~

SUSBASIN RUKOFF DATA

SUBBASIE CHARACTERISTICS
TAREA 28,60 SUBBASIN AREA

399 BA

PRECIPITATION DATA

372 PR STasK 3,93 BASIN TGTAL PRECIPITATION
373 Pl JRCREMENTAL PRECIPITATION PATTERK
0.00 0.01 0.01 0.01 0.0t 0.01
0.01 0.00 __ 0.0 0.01 0.01 0.01
0.02 0.03 0,057 0.38— 0.0 0.04
0.01 0.01 0.0f 0.01 0.01 0.01
0.01 0.0¢ 9.01 0.01 0.01 0.01
400 L5 SC5 LSS RATE
STRTL 0.56 INITIAL ABSTRACTION
CRVABR 78,00 CURVE NUMBER
ATine 0.00 PERCENT INPERYIOUS AREA

401 U0 $CS DINENSIONLESS UN

TLAG
1t

UKIT HYDROGRAPH
50 END-OF-PERIOD ORDINATES
81, 776, 525. 857, 1299, 184, 2266,
2735, 2570. 2376, 255. 1879, 1541, 1271,
§73. 572, 489, 406, 351, 29, 254,
131, 11, 95, 80. 69, 58, 50.
2. %, 20, 1. 1. 1. 8.

e e - e tr

HYDROGRAPH AT STATION  SUB30

TOTAL RAINFALL = 3.93, TOTAL LOSS = 2.10, TOTAL EXCESS = 1.83

RALTRLLLLLILLLLLLLILLLLLLLLIL Page 84

P il i R it Rt eod ettt eiqiopiidpcideteapisipeiiiipitapetpiapitapiip i ipeys 22 ER oo 40 ¢4 40 ¢4

0.01 0.01 0.01 0.01 7
0.01 0.01 0.02 0.02
0.03 0.02 0.02 0.01
0.01 0.01 0.01 0,01~
0.01 0.01
2570, 2735, 2763,
1078. 912, 774,
213, 182, 152,
4. 3. 30.
6. 1. 0.
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’nou TINE NAXINUM AVERAGE FLOM ‘
&-KR 24-HR 72-HR  99.50-HR
v LFS) (HR)
(CFS)
¢ 0. 17,00 3146, 1401, 49, 340.
~5 (INCHES) 1,029 1.822 1,831 1.831
J1gs7 )2 Tan s, 2779, 2793. 2793.

ConLATIvE mEA = (26.60 sed1 ¢ 4 AJl, dedlt.

LIt BE1 TP BEE LAY 43D REE LA PAL RXE LAY REE RRY RET QXL AL XX RXT 11 11 111U oo aRcianiodpeiinitanetiRit et ant oy

| e
| ot t —
02Kt 51 ROUTE (SADDLEBACK F.E.S.)
H -1 ‘

‘ Pe2283282828888s
ROUTE HYDROGRAPH 30 THROUGH DETEKTION STRUCTURE

} HYDROGRAPH ROUTING DATA f

392 AL ROUTING LOSSES
) 0105$ 0,00 IKITIAL (033 =
’ . €L08S 0.00 ADDITIONAL FRACTIOR LOST
404 RS STORAGE ROUTING §4w - j ’ ~
} CKSTPS { NUNBER OF SUBREACHES 4 ad 1152.32
1TYp ELEV TYPE OF INITIAL CORDITION
RSYRIC  1179.00 IKITIAL CONDITION
X 0.00 KORKING R AND D COEFFICIENT :
405 SV STORAGE 0. 200.0  400.0  1000.0  1750.0  3000.0 10500.0 '
i
LY WA i
406 SE ELEVATION 1179.00 1181.00 1183.00 1185.00 - 1187.00 1189.00 \/LN_OL
407 S0 DISCHARGE 0, 100. 240, 440, 670, 830, 1030, 1200, 1310, 1450, 1
e
w0 om 1 1 1
HYDROGRAPH AT STATION 5
PEAK FLON  TINE NAYINGN AVERAGE FLOK
6-HR H-HR 72-HR  99.50-HR
+  (CFS) (HR)
v (CFS)
700, 28.00 698. $53. 431, 124,
. 799 24,5 (IKHES) 0.227 0.849 1.680 1.746
(AC-FT) 346, 1295, 2561, 2663,

PEAK STORAGE  TIME NAXINUK AVERAGE STORAGE
' ’ 6-HR 24-HR 72-HR 99.50-kR
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+ (AC-FT) (KR)
1987, 28.00 1968, 1743, 1030, 769.

PEAK STAGE  TINE NAXINUN AYERAGE STAGE
6-HR 24-HR 72-HR 99.50-HR

¢ (FEET) (HR) _
1187.38 — 28.00 1181.35 1186.89 1184.78 1183.41 OA,

CUNBLATIVE AREA = 28,80 50 A] N

iy

E TIEORRE RIT LAY LRT LAY DXL LAY RRT LTT XXX RIT TLL RLT TLT RRL LIT RRD L XXT QAT LY RXT XAL AL RIT XAT 11T IMP AT 1D 4RI INT

1428220842488 8¢4
1 P _
408 KK H 16 1 ROUTE HYDROGRAPK 30 THROUGH REACH 19 -
b4 !
LRI

HYDROGRAPH ROUTING DATA

409 AL ROUTING LOSSES
0L0SS 0.00 INITIAL L0SS
i @ CL0S3 0.00 ADDITIONAL FRACTION LOST
410 RS STORAGE ROUTING
KSTPS 12 KUNBER OF SUBREACHES
e FLOK TYPE OF IKITIAL CONDITION
RSYRIC ~1.00 INITIAL CONDITION
Y 0,00 ORKING R AKD D COEFFICIENT
797
411 R HORAL DEPTH CHAKKEL ROUTING a7 '
AL 0.040 <LEFT OVERBAKK K-VALUE V/Z’"
AKCH 0.030 =RAIN CHANKEL K-VALUE § o g
AN 040 K h-vawe  n K,
RUNTH (43229, REACH LENGTH ) —
SEL : 3
ELKAY 0.0 NAY. ELEV. FOR STORAGE/OUTFLON CALCULATION
CROSS-SECTION DATA
7| S — PAIB CHAWHEL —------ + —= RIGHT OVERBANK —--
43 1Y ELEVATION  1149.50 114950 114600 1146.00 1143.00 1143.00 114600 114700

42 R0 DISTARCE 0.00 10.00 24.00 84.00 73,00 205.00 ° 220.00  270.00
i

CONPUTED STORAGE-OUTFLON-ELEVATION DATA
STORAGE ¢.00 4.8 71,49 138,63  186.6% 235,49  28%.61 34T 338.25 44
OUTFLON 0.00 67.90 216,45 427,17 692,77 1008.94 1372.76 1782.10 2235.35 2346.87
ELEVATION  1143.00 1143.3¢  1143.68 1144,00 [144.37 114471 1145.05 1145.39  1145.74  1146.08
STORAGE 515,37  5%2.77 676,16  T61.41  847.13  93L.31  1019.95 1107.06 1194.64 1282.68
OUTFLOK  2938,74 3606.89 4354.90 5188.90 £6088.56 7031.61 8076.16 9160.84 10303.70 11504.13
fi) ELEVATION  1146.42 1146.76 1147.11 1147.45 1147.79 1148.13 1148.47 1148.82 1149.16 1149.50

. \f‘
. “@l{‘“-ﬁt NODIFIED PULS ROUTING NAY BE NUNERICALLY UNSTABLE FOR QUTFLOWS BETREEN 26. TO 11504,
e~ THE ROUTED HYDROGRAPK SHOULD BE EXANINED FOR OSCILLATIONS OR QUTFLONS GREATER THAN PEAK INFLONS,

-
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= DA

373 Pl INCREMENTAL PRECIPITATION PATTERK : _
0.00 0.01 0.01 0.01 0.01 t/oﬁ 0.0 0.01 001 0.01

0.01 0.60¢ 0.01 0.01 0.01 0.01 0.01 0.0! 0.02 0.02
0.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 0.0!
¢.01 0.01 .01 0.01 0.01 0.0! 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.0! 0.01 0.01 0.01 0.01

453 LS _ SCS LOSS RATE
- STRTL 0,30 INITIAL ABSTRACTION

CRYNBR 87.00 CURVE NUMBER

RTINP 0.00 PERCENT INPERVIGUS AREA
454 UD $C5 DINEKSIONLESS UKITGRAPH

TLAG 4.71 (A6
‘ll 7¢
1831

URIT HYDROGRAPH
49 END-OF-PERIBD ORDINATES

23, 973, 1850, 3020, 4578, 8414, T35L. 9004, 9568, 9497,
9539, 8952, 8268,  T481. 4500,  S}48, 4338, 3. 3L, 2677,
2323, 1974, 1683, 1402, 1208, 1019, 873, 732, 625, 523,
450, 180, 1%, 275, 236. 199, 170, 142, 123, 104,
93, 81. 89, 54. 47, i1, 2. 17. 8.
1 e 1 1l o

HYDROGRAPH AT STATION  SUB3S

TOTAL RAINFALL = 3.93, TOTAL L0SS = 1.36, TOTAL EXCESS = 2.57

PEAK FLON TINE NAXINUN AYERAGE FLON
6-HR 24-HR 72-HR 99.530-HR
(CF5) (#R)
(CFS) .
187127, 17.60 13874, 6817, 2291, 1862,
27634 )y, o (INCHES) 1.462 2,333 2,373 2,573
(AC-FT) 7872, 1356} 13663, 13663,

CUNULATIVE AREA = 99.60 S@ Al

33T 33T 32T 23T ALT L33 BAL AT M or2E ML AN 121 121 128 13D PRT LT 333 33T TR LI LI BRE RBE XL PRI LLL MLT AL 3L N

3082202228332
4 t
455 KX H 6t ROUTE (OLD CAMP DETEKTIOK BASIK)
H t
220edsoeeteed

¢

ROUTE HYDROGRAPH 35 THROUGH OLD.CAMP DETENTION (UPSTRN OF C.AP)
HYDROGRAPH ROUTH;G DATA
432 RL ROUTING LOSSES

@Loss 0.00 IKITIAL LOSS
CLosS 0.00 ADDITIONAL FRACTIOK LOST
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4357 RS STORAGE ROUTING
NSTPS 1 KUNBER OF SUBREACHES
e ELEV TYPE OF INITIAL CONDITION
ASYRIC . 0,00 INITIAL CONDITION
X~ 0.00 KORKING R AKD D COEFFICIENT

458 S¥ . STORAGE ;. . < 0.0 163.0  326.0 489.0 652.0 816.0 978.0  1141.0

459 SE ELEVATION 0.00 2,00 4.00 6.00 8.00 10,60 12.00 14.00

460 Sa DISCHARGE 0. 136, 318, 383, 225, 1020.

~

24

1 1 1t 1 '
HYDROGRAPH AT STATION 6
PEAK FLON  TIKE HAXIHUK AVERAGE'F (O / v
. . /

4 (CFSH - (HR)

.2 © o LFS)
+ 06,5 20,50

bSLg o, o (KCHES) © A 1.844
: 7 132 3 St [} | P 1

PEAK STORAGE  TINE AXIKUK AVERAGE STORASE

24-KR 72-HR 99.50-HR
+ (KR} '
.50 7597, 6005, 2624, 1907,
PEAK STAGE  TIKE RAYINUN AVERAGE STAGE
6-HR 24-HR 12-HR 99.50-HR
. ‘
67.25 54,20 24.92 18.14

CUNULATIVE AREA = -99.60 sa nI

47;&3.' N

2230224 ?tt 24 tlt.lil 3122 iR 2 aRitipei sl ints n i i) 1Er BRE $13 YRT AT BB DAL LT BRE BEE BET BAT IIE AIT 1AL LY 2RP AL

f

statteeeeesne
S I 1
1Kk~ & - 19t ROUTE HYDROGRAPH 35 THROUGH REACK 17
t t ‘

. SRR 1200722002200 B ]
~ WYDROGRAPH ROUTING DATA

462 L ROUTING LOSSES

QLoss - 0,00 INITIAL LOSS
CLass 0.00 ADDII!OMA% FRACTIOK LOST

Py

< = Sv T—— e R
Bt i b e AP e b S o A g W g et i e
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A_ FINAL

e Environmental Impact
* ~ Statement

Harquahala - ,Volley Watershed

Maricopa and Yumo Counties , Arizona March, 1977

U.S. Department of  Agriculture

Soil Conservation Service
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Supplemental.Watershed Work Plan N2 1

Harquahala Valley Watershed

Maricopa & Yuma Counties , Arizona

March 1976

Prepared under the authority of the Watershed Protection & Flood
Prevention Act ( Public law 566, 83rd. Congress, 68 Stat. 666 )

as vamended .
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mph except as posted in certain urban O - }
* areas. Speed limis vary on other highways. In . St Why I' ) Charco 77
Riito popubsted areas, school zones are posted for 15 mph. ® 4 PAPAGO °
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waming. Slow down, tum on your lights, and proceed with caution. 4 Gunsn ht 86439
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. as possible. Stop, turn off your lights. 5
® 1fyou have car trouble, raise your hood to alert the Highway Patrol that Santa Rosa
you need help. Arizona's state highway system has numbered milepost markers on . 2 o o _Ranch -
d\ermdshouldaaba:mem-leapmGMngxhemdepmnumbﬂmmfge:dakd\e . $an Pedro

surest way to inform the Department of Public Safety of your location. The Department’s hoine

number is 1-800-525-5555.

® Make a mental note of road signs that give ink abow y firs-aid and i 2021
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GIIA RIVER BASIN

9-5175. Centennial Wesh near Arlington, Ariz. = - -"--

Location,--Iat 33°16'12" (revised), long 112°L7'50", in sec.7, T.2 S., R.5 W., on upstream side of ford on rormer U.S. Highway 80,
T 3.0 miles upstream from Gillespie Dem and b b miles southwest of Arlington. -

Drainage area.--1,810 sq mi, approximately, ’ S

Records available,-~January 1961 to September 1968. R : B . B O

Gege,~-Water-stage record.er. Datum of gage is T73.22 ft abo‘ve mean sea level, datum of 1929,

Average discharge,--7T yesys, 2.23 cfs (1,610 acre-ft per yea.r)

Extremes,--Maximm dischnrge during a.r, 5,330 cfs Dec. 19 Egage height, h 11 £t); no flow for most of year.
T 1961-68: Maximm discharge, 1 ,500 cfs July 23, 1961
logarithmic plotting; no flow for most of time each year,

Remu.rks.--Record.s fair except ﬂows 'below 100 cfs, vhich are poor. Flow regulated by several small retemtion dems in upper end of
basin. . -

DISCHARGE, IM CUBIC FEET PER SECOND, WATER YEAR UCTORER 1967 TO SEPTEMBER 1968

DAY acT NOV DEC JAN FEB MAR APR 3 MAY JUN Jut AUG
1 0 0 0 o 0 0 0 0 0 0 0
? 0 0 0 0 0 0 0 0 0 0 o
3 0 0 0 0 0 0 0 0 0 0- 0
4 0 0 o 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 o
6 0 0 0 0 0 0 0 0 0 4.4 o
7 0 0 0 0 0 0 0 0 o 50 0
8 0 0 0 0 0 0 0 0 0 0 0
9 0 0 o 0 0 0 0 0 0 ] 0
1o o 0 0 0 o 0 0 0 0 0 o
11 0 0 0 0 o 0 0 0 o 0 0
12 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 o o 0 0
14 0 0 0 o 3.6 o 0 0 0 0 0
15 0 0 0 o 1.2 o 0 0 0 0 0
16 0 0 0 0 0 0 o 0 0 0 0
17 0 0 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 o 0 0 0 0
19 0 o 690 0 0 0 0 0 0 o 0
20 0 0 1.010 0 0 o o o o 0 0
21 0 0 0 0 0 0 o 0 0 o o
22 0 0 0 0 0 0 0 0 0 0 0
23 0 0 o o 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0 o
25 0 o 0 o 0 0 o 0 0 0 0
26 0 0 o 0 0 0 o 0 0 0 0
217 0 0 0 0 0 0 0 0 0 0 0
28 o 0 0 0 -0 o, 0 0 o 0 ¢
29 0 0 0 0 o 0 o o o ] o
a0 0 o 0 0 =———ee 0 0 0 0 0 0
31 0 =——-e 0 [ J—— \ — 0 == =— 0 0
TOTAL o 0 1,700 0 4,8 0 0 0 0 4490 0
MEAN 0 0 56.8 0 .17 0 0 0 0 .16 0
MAX o 0 1.010 0 3.6 0 0 0 o 4.4 0
MIN 0 0 .0 o 0 0 0 0 o 0 o
AC-FT o 0 3,370 0 9.5 0 o 0 o 9.7 0
CAL YR 1967 TOTAL 24167.70 MEAN 5.94 MAX 1,010 MIN © AC-FT 4,300
WTR YR 1968 TOTAL 1,709.70 MEAN 4,67 MAX 1,010 MIN © AC-FT 3,390

Peak discharge (base, 1,000 cfs).--Dec. 19 (2400) 5,330 cfs (4.11 ft),

gage height, k.70 ft), frcm rating curve extended above 5,500 cfs by
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318 SCS LOSS RATE . ,
STATL 0.53 INITIAL ABSTRACTION
CRYNBR 79.00 CURVE KUNBER
RTINP 0.00 PERCENT INPERVIOUS AREA
332 U0 §CS DIKENSIONLESS UKITGRAPH "
TLA 3.19 LA |
. 13 |
- 11 . _
URIT HYDROGRAPH
34 ERD-O0F-PERIOD ORDINATES
e, 1082, 2%, ¥ s0&t. TR, SR 5674, sogs. 4328, .
3348, 25386, 2004, 1592, 127¢. 1009, 791, 623, 433, 183,
304, 239, 191. 152, 119, 91, 75, §1. 50. 40,
2. 21. 12 i
R 43 e 1t i e

HYDROGRAPH AT STATION  SUBZ6

TOTAL RAINFALL = 4.12, TOTAL (0SS = 2,06, TOTAL EXCESS = 2,06

m.gx TINE KAXIHUN AVERAGE FLOK
§-hR 24-H8 72-08 99.50-HR
¢ {CFS) (KR) .
(CFS) _
¢33, 15.50 §240. 2348, 783. 567, ;
Jo37# (INCHES) 1,388 2,059 2,061 2,061 :
(AC-FT) 3094, 457, 4461, 4661,
—

CUNULATIVE AREA = 42.40 S@ Al

11 tr 113 $R1 111 B3P Brd pp pr o anl 1113 1 tRD AT AR A3 M N el Rt i miiipsaiperipits EEap et

3234028000888
1 1 .
LI (O 19t CONBIKE 1-25 KITH 26
1 !
serrapnLLsane
ADD THO HYDROGRAPHS .
335 K¢ NYOROGRAPK CONBINATION
100N 2 NUNBER OF HYDROGRAPHS TO CONBIHE
m
'5 1 1 m 1
BYDROGRAPK AT STATION 19
PEAK FLOW  TINE MAYINUN AVERAGE FLOK .

6-HR 24-HR 72-HR - 99.50-HR

+  (CFS) {KR)
(CFS) .
s SU2 98 .00 50235, 36818, 18346, 13611,
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. (IKCHES)  0.421

1.2
(AC-FT)  24910. 7302

3¢ 1,844 1.831
7 109164, 111929,

CUNYLATIVE AREA = 1107.70 3@ ]

111 220 13D B3T BRE BRY RRY LRT SRT 13D 01 231 AYT BET RED BRY PEP DAL LPT ATT LR QXT LXT AIT 3T I3T 31T A3 332 A2 10 g iR

$333232223220%8

1 _
W2 TR ROUTE HYDROGRAPH 1-26 THROUGK REACH 14

t ? .

P28222832232213

HYDROGRAPH ROUTIHG DATA

337 RL ROUTIKG LOSSES ,
810358 0,00 IRITIAL L0335
CLOSS 0.00 ADBITIONAL FRACTION LOST
338 RS STORAGE ROUTIKG
HSTPS 14 NUKBER OF SUBREACHES
mye FLOX TYPE OF INITIAL CORBITION
RSVRIC -1.00 IKITIAL CONDITION
b 0.00 KORKING R AKD D COEFFICIENT
339 kC NORMAL DEPTH CHANKEL ROUTING
AL 0.065-LEFT OVERBAKK N-VALUE
ANCH 0.045 YHAIR CHARREL H-VALUE
AR 0,065 RIGHT GYERBAKK N-VALUE

RLATH 46354, REACH LENGTH
SEL 0.0027 ERERGY SLOPE

EtRAX 0.0 NAY. ELEV. FOR STORAGE/OQUTFLON CALCULATION
CROSS-SECTIOR DATA
--= LEFT OVERBARK === # ===--- MAIK CHAMREL -==---~ +# ~=— RIGHT OVERBANK ---
41 RY ELEVATION  1100.00 1096,00 1092,00 1090.00 1088.00 1090.00 102,00  10%8.00
J40 RY DISTARCE 0,00 2900.00 5300.00 5440,00 5630.00 §720.00 5730.00 8140.00
344

_CONPUTED STORAGE-QUTFLOH-ELEVATION DATA
STORAGE 0.00 29,71 118,85  267.42  465.83  496.47 958,94 1340.65 225,70 333593
QUTFLOW 0.00 22,28 (41,44 417,03 932.09 1662.43 2610.83 3938.31 §971.77 8887.00
ELEVATION  1088.00 1088.63 1089.26 1089.89 1090.53 1091.16 1091.79 1092.42 1093.05 1093.68
STHRAGE 4971.35  7031.95 9517.74 12431.66 15812,03 19670.65 24005.14 28706.59 33715.77 39032.7!
OUTFLOH 1294770 18367.96 25343.48 33994.13 44481.53 S7141.51 72368.65 91153.86 112509.87 136501.47
,k) ELEVATION  1094.32 1094.95 1095.58  1096.21 1096.84 1097.47 1098.11 1098.74 1099.37  1100.00

12 \l R!ll, 222 WODIFIED PULS ROUTING WAY BE NUNERICALLY UNSTARIF FOR QUTFLOKS BETHEEN 1662, 70 136501,
THE ROUTED KYDROGRAPH SHOULD BE EXANINED FOR OSCILLATIONS OR OUTFLONS 6REATER THAN PEAK INFLOKS.
THIS CAN BE CORRECTED BY DECREASING THE TINE INTERYAL OR INCREASING STORAGE (USE A LONGER REACH.)

 $¢1 284 241 11 e
HYDROGRARH AT STATION 14—
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P328028203202000000000800080002800288082¢1 : BLRLLTXLLLRLLIZIARALARILLLLLYL Pige 75
PEAK FLOW TINE NAXIKUK AYERAGE FLOK
6-HR 24-4R  72-Kk 99.50-HR
+  (CFS) (HR)
(CFs)
2167, 31,50 43471, J66és. 18325, 13316,
b'z f77 %‘5"7 (IKCHES) 0.415 1.229 1.842 1.878
{AC-FT) 24532, 72728, 109042, 111143,
l13c9¢
PEAK STORAGE  TI1KE KAXINUN AVERAGE STORAGE
- §-HR 24-4% 72-HE - 99.50-4¢
+ (AC-FT) {HR}
1297, 31.50 1238, 945, 478, 353,
PEAK STAGE TINE KAXIKUK AVERAGE STAGE
' 6-HR 24-HR 72-4R 99,50-4k

+  (FEET) (HRi

11,1097.23 31,50 _ 1097.09 109¢.32 1094,39 1093.04

CUNULATIVE AREA = 110770 54 Al

BIT RLY ORTL XYL TTE OXTL AAL LXL LLL ALY XLY RRE LTY DXL LRL BET RXL RAX RAT QLT LA XIT LA A4E AT AL RXL ML andouian onnan

. 3224232222223

e - -
342 KK t sumvt/
:

¥
uunin
RUNOFF FROK SUBBASIN 27

SUBBASIK RUNOFF DATA

344 BA SUBBASIN CHARACTERISTICS
TAREA $2.10 SUBBASIN AREA

PRECIPITATION DATA
320 PB STORN 4,12 BASIK TOTAL PRECIPITATION

321 P1 IRCREXENTAL PRECIPITATION PATTERK
0.00 0.01 0.01 0.0! 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.02 0.03 0.05 0.38 0.07 0.04 0.03
0.01 0.0! 0.01 0.01 0.01 0.01 0.01
0.0 0.01 0.01 0.01 0.01 0.01 0.0!

F

! 345 LS SCS LOSS RATE

‘3 STRTL 0.60 INITIAL ABSTRACTION
. CRVABR 77.00 CURVE NUNBER ,
RTINP 0.00 PERCENT INPERVIOUS AREA
i 346 U0 SCS DINENSIONLESS UNITGRAPH
TLAG 435 U6
: 3-/3
i 1
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LTI LTI RRRLLRRERRR AR

. UKIT HYDROGRAPH

45 END-0F-PERIOD ORDINATES
235, 54, 1443, 2385, 3604, 4B49. 5785, 633, 6508, 6466,
6083,  S587. 5003, 4265, 3454, 2822, 2357, 1968, 1671, 1412,
1189, 976. 828, £89. 583. 484, 406. 337, 284, 239. :
200, 169, 140, 118, 97, 8, 70. 2. 53, ‘. |
3. 28, 2. 14, 7.
m - om 1t et 1 L
RYDROGRAPK AT STATIOR (ésgﬁzi) -
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MEMORANDUM

DEPARTMENT OF WATER RESOURCES
OFFICE OF THE DIRECTOR

TO: All Employees

FROM: Lin Stevens d.oc

DATE: January 18, 1989

SUBJECT: Monthly Inter-divisional Talk

This is a reminder to staff that at 12 noon on next Wednesday,
January 25th, there will be a "Brown Bag" luncheon.

Tom Carr and Carol Russel of The Department Of Environmental
Quality will discuss "Controlling Nitrogen Pollution".

Their presentation will be in the Basement Training Room, Room
B014.

All staff are encouraged to attend.
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USDA-SCS-EIS-WS-(ADM)-76-2-(F)-AZ

HARQUAHALA VALLEY WATERSHED
Maricopa and Yuma Counties,
Arizonsa

Final
Environmental Impact Statement

Reaponsible Federal Official

Thomas G. Rockenbaugh, State Conservationist
UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service
3008 Federal Building
230 N. First Avenue
Phoenix, Arizona 85025

Sponsoring Local Organizatlions

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

Buckeye~Roosevelt Natural Resource Conservation District

Rt. 2, Box 199, Buckeye, Arizona 85326

Wickenburg Natural Resource Conservation District

Box 146, Salome, Arizona 85348

March 1977

Aséisted By

Prepared By

STATE OF ARIZONA

IV @ow\w

UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service Arizona Water Commission
222 N. Central, Ste. 800

3008 Federal Building
230 N. First Avenue
Phoenix, Arizona 85025

Phoenix, Arizona

8500l




VII. List of Entities from Which Written Comments Have Been
Received

’ Federal Government

Department of Agriculture, Office of Equal Opportunity
Department of the Army

Department of Health, Education, and Welfare
Department of the Interior

Department of Transportation

Environmental Protection Agency

State and Local Agencies

Governor of Arizona

Arizona Department of Transportation

Arizona Game and Fish Department

Arizona State Land Department

Arizona State Museum

Mineral Resources Department

Arizona Water Commission

Maricopa County Board of Supervisors (includes comments
from Maricopa County Parks and Recreation Department)

Maricopa County Highway Department

Other Groups

El Paso Natural Gas Company

. Buckeye-Roosevelt Natural Resource Conservation District
Sierra Club

Individuals

E. Billie Bennett
Barto B. Price

VIII. Draft Statement transmitted to CEQ on April 9, 1976
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III. PROJECT IDENTIFICATION AND ENVIRONMENTAL SETTING

USDA SOIL CONSERVATION SERVICE .
FINAL ENVIRONMENTAL IMPACT STATEMENT®

for

A. Harquahala Valley Watershed, Arizona

Installation of this project constitutes an administrative
action. Federal assistance will be provided under authority of
Public Law 83-566 83rd Congress, 68 Sta. 666, as amended.

B. Sponsoring Local Organizations

Flood Control District of Maricopa County

Buckeye Roosevelt Natural Resource Conservation District
Wickenburg Natural Resource Conservation District
Fndorsing Organization: Harquahala Valley Association

C. Project History, Purpose and Goals

1. Introduction 1

This statement for proposed works of improvement in
Harquahala Valley Watershed is submitted in compliance with
Section 102(2)(C) of the National Environmental Policy Act (NEPA)
of 1969 (Pub. L. 91-190, 83 sStat. 852 (42 U.S.C. 4321 et seq.),
the Council on Environmental Quality Guidelines for Environmental
Impact Statements, August 1, 1973 (38 FR 20550-20562), and
Secretary of Agriculture Memorandum 1695, Supplement ﬂ, as revised
(Environmental Impact Statements). It covers a planned program
of conservation land treatment and flood prevention for the
Harquahala Valley Watershed area located primarily in western
Maricopa County, Arizona. (See Project Map - Appendix B.)

2. History of Project 2,3

On August 17, 1961, the Sponsoring Local Organizations
submitted an application to the Secretary of Agriculture requesting
assistance in preparing a plan for works of improvement for the
Harquahala Valley Watershed under the authority of the Watershed
Protection and Flood Prevention Act (Public Law 566, 83rd Congress;
68 Stat. 666). The Secretary of Agriculture accepted this applica-
tion as valid under the authorities of Public Law 566 and authorized
the USDA-Soil Conservation Service to assist the watershed sponsors
in preparing a plan for works of improvement.

During the period 1963-1968, the watershed sponsors and
the Soil Conservation Service conducted detailed studies and

# All information and data, except as otherwise noted, were
collected by the Arizona Water Commission, SCS, and Forest
Service.

1
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completed a final plan titled, "Watershed Work Plan, Harquahala

Valley Watershed, USDA-SCS, January 1967." On April 1, 1969, the
Congress authorized the Soil Conservation Service to prepare

detailed design plans and proceed with construction of the recom- .
mended structural measures. The watershed sponsors, because of
financial constraints, failed to secure necessary land rights

and to date none of the structural measures recommended in the

1967 plan have been constructed.

Between 1967 and 1973, there were several developments
which have a significant impact on the Harquahala Valley area,
The construction of Interstate Highway 10 was completed. The
highway modified drainage patterns and created conflicts with
several of the structures proposed in the 1967 Work Plan. Also
of major significance was the authorization of the Central Arizona
Project which will be constructed through upper Harquahala Valley.
The Harquaheala Valley Irrigation District has made a commitment
to contract for water from the project and has developed prelim~
inary plans for an extensive water distribution system in Harqua-
hala Valley.

In view of these changes in watershed conditions, the
watershed sponsors recognized that the 1967 Work Plan should be
revised, Early in 1973, the sponsors requested that the Soil
Conservation Service restudy the Harquahala Valley Watershed and
prepare a supplement to the approved 1967 Work Plan if changes
in the works of improvement were feasible. Due to restrictions
in funding and personnel, the Soil Conservation Service could ‘

not complete the necessary investigations within the desired

time without detracting from other ongoing projects. Therefore,
the restudy of the project was conducted by the Arizona Water
Commission with the assistance of SCS, Several important changes
in the original works of improvement are recommended. This
Statement is for the proposed works of improvement as presented
in Supplement No. 1 Watershed Work Plan Harquahala Valley Water-
shed March 1977.

3. Project Purpose and Goals

The sponsors of the Harquahala Valley Watershed project
have as their objectives a watershed protection and conservation
land treatment program to prevent and reduce floodwater, sediment,
and erosion damages to productive agricultural lands, existing
irrigation facilities, Interstate Highway 10, county and farm roads,
commercial establishments, residences and public facilities. It
is also desired that project measures provide maximum protection
and benefit for the proposed Granite Reef Aqueduct of the Central
Arizona Project and the proposed system of canals, laterals, and
other improvements that will be installed in Harquahala Valley
to distribute Central Arizona Project water in the valley.
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_ The sponsors propose to provide a level of protection
consistent with current and expected agricultural use and the
highest level of economic return.

The sponsors' goals for installing land treatment
measures include the reduction of erosion rates on cropland
and other lands, increased infiltration rates and water holding
capacities of the soils, and improved agricultural water manage-
ment.,

Due to the need for supplemental water in the watershed,
the sponsors desire that all proposed dams be designed, wherever
possible, to retain floodwater runoff for controlled release into
irrigation canals and as additional water sources for wildlife.

The planned project will meet all of the sponsors objec-
tives with the possible exception of retainment of floodwater
runoff. At present, the program includes limited provisions for
floodwater storage, however, downstream water rights may preclude
this possibility. Possible program restrictions due to water
rights are discussed in Section V.

D. Planned Project

1. General
To meet the sponsors' objectives in the watershed, the
planned project measures will employ a combination of conservation
land treatment and structural measures.

2. Land Treatment Measures 2,4

Land treatment measures to be installed are an integral
part of the overall watershed protection and flood prevention
objective. The measures reduce erosion and sediment, increase
infiltration and water holding capacity of the soil, and contribute
to better agriculture water management. Measures are to be
installed on private lands and land leased from the State of
Arizona.

Land treatment is installed, operated, and maintained
voluntarily by individuals or groups of farmers and ranchers.
There are no specific state or local regulations that will insure
its implementation. The treatment results from technical assis-
tance provided by the Soil Conservation Service to the private
landusers who enter into cooperative agreements with the Buckeye-
Roosevelt or Wickenburg Natural Resource Conservation Districts
to use the land within its capabilities and treat it according
to its needs for protection and sustained production.

Land treatment measures to be installed on the irrigated
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cropland include conservation cropping systems and crop residue
use, irrigation ditch and canal lining, irrigation field ditches,
irrigation land leveling, irrigation pipelines, irrigation tail-
water recovery systems, irrigation water management, pumping

plants for water control and structures for water control. Approxi-

mately 13,000 acres (67%4) of the cropland will be adequately
treated at the end of the installation period. The installation
cost of the land treatment program is estimated at $1,936,000.

On public lands the Bureau of Land Management will
continue its existing multiple use conservation program, includ-
ing Proper Grazing Use. This program is primarily the control
of grazing by adjusting the number of livestock and time of use
to maintain vegetative cover on the land and protect the multiple
use values of the resources. The program is applied to 163,887 =
acres of public rangeland-in the watershed.

3. Structural Measures for Flood Prevention

a. General

The structural measures to be installed in the
watershed under the authorities of Public Law 566 consist of
two floodwater retarding structures (Harquahala F.R.S. and
Saddleback  F.R.S.), one floodway ‘(Harquahala Floodway), one
floodwater diversion (Saddleback Diversion), and one levee to
limit the floodplain area of Centennial Wash (Centennial Levee).
The locations of these measures are as shown on the Project Map
in Appendix B.

In addition to the above mentioned structures, the
U.S. Bureau of Reclamation is constructing a floodwater retarding
structure immediately upstream of the proposed Granite Reef
Aqueduct extending from the Buckeye-Salome Road westward to
Centennial Wash. The structure will be approximately 6 miles
long of which L* miles will be within the boundaries of the
Harquahala Valley Watershed. This structure is not a part of
the planned project under the authorities of Public Law 566,
and therefore, is not considered as a "project structural
measure" for the purposes of the Environmental Impact Statement.
Further details concerning the proposed Bureau of Reclamation
structure are presented in the section of this statement titled,
"Projects of Other Agencies."” 1,,!"090 S

The combined Harquahala F,R.S., ﬁarquahala Floodway,
Saddleback F.R.S., and Saddleback Diversion will control 1,0.6%

'square miles or 39.8 percent of the watershed area. These struc-

tures are designed to function as a system in operational series
rather than as individual units. Each upstream structure is
dependent upon the lower structures for proper operation and
drainage. Harquahala F.R.S. will drain through Harqushala-
Floodway, Saddleback F.R.S., and Saddleback Diversion.




. Located on the western side of Harquahala Valley,
Centennial Levee will control 21 square miles of the residual
drainage area below Harquahsla F,R.S, and the Bureau of
Reclamation structure., The levee will also limit the area
in Harquahala Valley that will be subject to inundation from
Centennial Wash,

The current design criteria and policy for dams
require that both Saddleback F.R.S. and Harquahala F.R.S. be
designed to control the 100-year flood event. Saddleback Diver-
sion will provide a 50-year level of protection and Centennial
Levee a 100-year level of protection. The design frequency of
these two structures was determined based on optimization of
benefits,

Special consideration has been given in the location

and design of all of the proposed structures to minimize wild-
life 1l0sses and maintain aesthetic values.

The planned structural program presented in this
statement 1s considered the best means to meet the objectives
of the sponsors. It is recognized that some changes in the
program could be necessitated following detailed design investi-
gations and as improved data from continuing environmental
studies and evaluations becomes available.

b. Floodwater Retarding Structures

(1) Saddleback F.R.S.

Plate 1 shows the location and structural
details of Saddleback F.R.S. and Table I is a summary of data
of the structure. See Figures P1, P2, and P3 for photographs
of the alignment.

Design floodrouting computations, and conse-
quently the sizing of the structure, were based on the assumption
that the upstream Harquahala F.R.S. would be releasing its
maximum discharge of 485 cubic feet per second as a base flow
through Saddleback F.R.S. at the same time that the peak
discharge from the 29.6 sq. mi. uncontrolled drainage area above
Saddleback F.R.S. would occur., This design assumption would
be an extreme condition and is equivalent to a simultaneous
occurrence of storms over the Harquahala F,R.S. and Saddleback
F.R.S. drainage areas., Although not evaluated, the probabil-
ities of simultaneous peak discharges is considered extremely
remote.

The Bureau of Reclamation-is currently conduct-
ing studies in the Tonopah Watershed area immediately adjacent
and east of Harquahala Valley. One tentative proposal is for
the construction of a dike:above the Granite Reef Aqueduct. If




constructed, this proposed dike could extend into Harquahala

Valley Watershed and intercept approximately 6.26 sq. mi., of

drainage area presently contributing to Saddleback F.R.S. Since .
the possible construction of this dike is uncertain, the current
hydrologic design and sizing of Saddleback F.R.S. was made with

the assumption that the drainage area above the structure will

not be modified. If construction becomes definite, then any

change in drainage area will be accounted for in the final design

of Saddleback F.R.S.

Floodwater runoff will be temporarily impounded
behind the dam and released into Saddleback Diversion through a
10 foot by L4 foot reinforced concrete box culvert principal spill-
way. The spillway will be ungated, with a straight drop inlet.
A steel trash rack on the inlet will prevent debris clogging of
the box culvert.

This structure will not employ the normal
excavated earth or concrete open chute type of emergency spill-
way system that is usually associated with an earth dam. The
principal spillway will therefore also serve as the emergency
spillway for the structure. Saddleback F,R.S. was located to
allow adequate floodwater impoundments without inundating Inter-
state Highway 10. For that reach of Interstate 10 which could
possibly be influenced by backwater from the dam, the low point
in the eastbound roadbed is at elevation 1195.5. This elevation
compares with an elevation of 1178.0 for the crest of the principal
spillway of Saddleback F.R,S., an elevation of 1190.5 for the
maximum water surface attained during passage of the 100-year 10-da
storm, and a top of dam elevation of 1194.2. The top of the dam
is 1.3 feet lower than the low point of the Interstate 10 roadbeds,
The final design of the structure will be fully coordinated with
the Arizona Department of Transportation.

The Saddleback F.R.S. embankment will be located
essentially along a contour, however, at two locations, the
embankment will be located downslope from the contour and create
basins which will retain floodwater. These basins are shown as
Basin Nos. 1 and 2 on Plate 1. Both basins have been located at
points where the dike embankment intersects a major drainageway
and where concentrated sediment deposition is anticipated. The
basins are sized so that the pool volume of storage above natural
ground is equal to the anticipated sediment accumulation for a
50-year period. Basin No. 1,will have an above natural ground
storage of 80 acre-feet, with a surface area of L2.7 acres and
maximum depth above natural ground of 5.3 feet. Basin No. 2 will
have an above natural ground storage of 21 acre-feet, with a surface
area of 12.3 acres and maximum depth above natural ground of L.7
feet. The estimated average annual yield from the 132 square mile
contributing drainage area (includes-area above Harquahala F.R.S.
which is diverted through Saddleback F.R.S.) is about 540 acre-
feet. This water could provide at lease some semipermanent
storage pools behind the dam., Water rights will be required. .




Two gated and two ungated vegetative mainten-
ance conduits will be strategically located to maintain a continued
water supply for downstream pseudoriparian vegetation. (See Plate

1.)

Foundation treatment for the site will con31st
of strlpplng and recompaction of the loose surface soils.to the
width of the embankment for the total length of the structure.
Depth of stripping will vary from 2 to 5 feet. For the two reaches
that will have nondraining sediment pools, a cutoff trench will
be installed to insure against excessive seepage and the possibility
of piping. The depth of the trench will be approximately 7 feet
for Basin No. 1 and 6 feet for Basin No, 2.

, The main part of the embankment will be constructed
as a compacted homogeneous fill of approximately 584,050 cubic
yards, The estimated amount of material to be taken from borrow
to provide this £ill is 698,000 cubic yards. Borrow areas will
be located upstream from the dam within the flood pool. The
results of geologic investigations that will be conducted prior
to final design, and soil conditions as encountered during construc-
tion, will determine the final location, size and depth of the
borrow areas. Influencing factors include suitability of material
as embankment, physical limitations on depth of cut because of
underlying caliche, economical haul distances, aesthetic values,
and the need to minimize vegetative disturbances.

One location of concentrated borrow excavation
is in an area of high ground in the northwest 1/lL section 21,
and the southwest 1/l4 section 16, T2N, R8W. This high ground was
encountered along the alignment because the embankment was located
upslope off the contour in order to clear a telephone cable booster
station located in the southeast 1/4 section 17, T2N, R8W, and a
proposed subdivision in section 20, T2N, R8W. Excavation through
the high ground will be required to drain the northern sections
of the flood pool area through the principal spillway. Approxi-
mately 150,000 cubic yards of material will come from this area.
The cut will be approximately 200 feet wide for a distance of
6,000 feet. This borrow area will free drain.

The dike embankment will cross four roads, one
underground telephone cable, one abandoned concrete irrigation
ditch and one abandoned unlined irrigation ditch.

Two of the roads are unimproved farm roads that
provide access to an abandoned farmstead located near the east 1/4
corner of section 17. The irrigation ditches are immediately
adjacent to and parallel the farm roads. These ditches were orig-
inally used to convey water to the south and west from an irriga-
tion well located at the farmstead.- The farmstead consists of a




small frame house, which has been badly vandalized, and the
abandoned irrigation well. The well pump and motor have been
removed, The elevations of the pump base and of the house floor
are both approximately one foot higher than the top of dam eleva-
tion. (See Figure Pl.)

It is highly improbable that the abandoned
farmhouse will be repaired for future use, with or without the
construction of Saddleback F.R.S. After construction, access to
the abandoned farmstead will be from the Buckeye-Salome Road.

The dam will cross two county roads, Courthouse
Road and Buckeye-Salome Road. Courthouse Road is paved and well
traveled., Buckeye-Salome Road is unpaved and carries minimal
traffic.

The top elevation of the dam at the Courthouse
Road crossing will be approximately two feet higher than the
present roadbed elevation. Courthouse Road will be raised to
cross over the embankment. This will require the raising and
repaving of approximately 260 feet of road. After construction,
approximately O feet of Courthouse Road on the eastern side of
the embankment will be within the maximum design flood pool area
of the dam, however, the reservoir elevation of the 100-year event
is 1.5 feet lower than the low point of the roadbed. The planned
program includes the placing of warning signs on Courthouse-Road
advising that a portion of the road is located within a flood
pool area. However, if a storm condition of such severity did
occur that would cause backwater over Courthouse Road, in all
probability traffic would already be stopped at other points
along the road due to flow in the numerous washes that cross the
road by dip section.

The Buckeye-3alome Road crossing will be accom-
plished by ramping over the dike embankment. The dike will be
approximately 5 feet high at the point of crossing, Approximately
900 feet of the road will be within the flood pool area of the
dam. Warning signs will also be placed along this road advising
that the road is impassable under flood condition.

Before installing the structure, a written
right or permission to flood both Courthouse Road and Buckeye-
Salome Road will be obtained from Maricopa County which has
jurisdiction over both roads.

The dike will cross an underground telephone
cable in the southwest 1/4 section 16, T2N, R8W. Construction of
the dike embankment and upstream borrow channel will necessitate
the lowering of this cable,




TABLE I

. STRUGTURAL DATA

SADDLEBACK FLOODWATER RETARDING STRUCTURE

Item Unit ’ Data
Drainage Area Sq.Mi. .29.6~
. Storm Protection Frequency ' Yr. 100
Total Length Mi. 5.27
Maximum Height Ft. 22
Average Height Ft. 15
Top Width Ft. 11
Maximum Bottom Width Ft. 133
Average Bottom Width Ft. 86
Side Slopes Ft./Ft.
Upstream 3
Downstream 2
Storage Capacity Ac.-Ft.
Floodwater Retarding L,127
Sediment (50 yr) 120
Total L,247
Principal Spillway 1/
Reservoir Drawdown Time Days 8.5
Maximum Release Rate C.F.S. 800

l/ For 100-year storm protection frequency.
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Figure P3, Burnt Mountain, Interstate 10 and
aligmment of Saddleback F.R.S. Looking north-
west from andesite knoll, Section 27,T2N,R8W.

Figure PlL.. Abandoned farmhouse located in Section
I7,T2N,ROW, immediately above the floodpool of

Saddleback F.R.S.
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An electric power line runs east-west on
the south section line of Section 17, T2N, R8W. Construction
of the dike will necessitate the relocation of one pole and
raising of approximately 500 feet of line.

The construction of Saddleback F.R.S. will
require land rights acquisition of 1,266.2 acres encompassed
by the dam, borrow areas, and flood pool. Of the 1,266.2
acre total, approximately 515 acres are in private ownership,
281 acres are State Trust lands administered by the Arizona
State Land Department, L6l acres of public land administered
by the U.S, Bureau of Land Management, 5 acres of State land
within the Interstate 10 right-of-way administered by the
Arizona Department of Transportation, and an estimated 1.2
acres are under the jurisdiction of Maricopa County for Court-
house and Buckeye-Salome Roads rights-of-way,

All of the land required is unimproved
desert except 85 acres of previously irrigated land located
in the south 1/2 Section 17, T2N, R8W.

No relocation of people, businesses, or farm
operations will result from the construction of the dam.

(2) Harquahala F.R.S.

Harquashala F.R.S. will be located immediately
above and parallel to the proposed Central Arizona Project
Granite Reef Aqueduct. About 6.1 miles of the aligmment lies
across mountain foot slope terrain of the Big Horn Mountains
and 5.4 miles across valley soils of the Harquahala Plains.
(See Project Map, Plates 2 and 2a, and Figures PS5, P6, and P7.
Structural Data is shown in Table II.)

The average natural ground elevation at the
base of the dam drops about 4.0 feet from west to east in the
entire length between Buckeye-Salome Road and Burnt Mountain.
This elevation drop results in the parallel alignment with
the Granite Reef Aqueduct, which has a slope of about 0,0008
ft. per ft. (0.4 ft. per mile). Floodwater runoff from
intercepted drainages will be temporarily impounded and re-
routed eastward along the dam alignment for controlled release
through the principal spillway.

The principal spillway will be located just
west of Burnt Mountain. It will consist of a l} foot by L4 foot
reinforced concrete box culvert constructed as a continuous
closed conduit through the dam foundation and underneath the
aqueduct. The spillway will be ungated, with a reinforced
concrete standard covered top riser at the inlet and a S.A.F.
(Saint Anthony Falls) Basin outlet. There will be an 83 foot
long transition between the box culvert conduit and the S.A.F.
Basin.




Floodwater releases through the principal
spillway will enter an existing unnamed wash (designated as
Harquahala Floodway) to be conveyed via this wash through
existing box culverts under Interstate 10, diverted eastward
into Saddleback F.R.S. and then southward through Saddleback
Diversion to an outlet in Centennial Wash.

The emergency spillway.for the dam will be
located in the east abutment. The spillway will be a straight
inlet rectangular concrete chute with a 100-foot bottom width,
outletting into the Granite Reef-Aqueduct. Flows greater
than those expected on the average of once in 100 years will
pass through the spillway. This is equivalent to a runoff of
2.61 inches from the total 102.3 square mile drainage area in
a six hour period. Maximum discharge through the spillway with
reservoir stage to top of dam elevation will be 9,650 cfs.

Geologic investigations were conducted along
the alignment at intervals ranging from 1,000 to 1,500 feet,
alternating between centerline of the dam and centerline of
the aqueduct. Results showed a distinct difference occurs
in the soils and foundation conditions where the dike align-
ment leaves the mountain foot slope terrain and proceeds across
alluvial fan deposits of the Harquahala Plains. This change
in soil effectively divides the dam into two separate reaches,
requiring separate methods of foundation treatment and embank-
ment design. The two reaches will be discussed separately.

Reach 1.constitutes the eastern 6.1 miles of
the dam. Soils consist of shallow to moderately deep alluvial
fan deposits generally having a well developed erosion pavement.
Based on soil conditions as evaluated to date, the embankment
for Reach 1 will consist of a homogeneous fill. Oversized
cobbles unsuitable for fill will be raked out. Selective
placement of material will be utilized with the coarser material
placed on the outside and toes of the embankment grading inward
to finer material. A core trench of 15 foot bottom width and
2:1 side slopes will key the embankment to the foundation.

Depth of the core trench will average about 5 feet.

Reach 2.'constitutes the western 5.4 mile.
length of the dam across the flat alluvium of the Harquahala
Plains. Soils consist of fine grained alluvial fan deposits.

Present design of the embankment for Reach 2
also calls for a homogeneous fill, however, foundation condi-
tions in this area are inferior to those encountered along
Reach 1. Foundation treatment will consist of complete removal
of weak or questionable material for the entire base width of
the dam. Depth of foundation excavation will average 6 feet.-
(See Plate 2.)

At the west end, the dam alignment will
depart from the aqueduct and parallel Buckeye-Salome Road.

1




The western end of the dam will be extended to direct flow
from a series of washes into the dam proper. This extension ‘
to the dam will consist of a diversion type embankment.

The embankment section for Reaches 1 and 2
will require 4,530,558 cubic yards of compacted fill, This
material will be obtained as excavation from the Granite Reef
Aqueduct section,

There are three proposed outlets through
the embankment. The principal spillway will be located on
the east end at Burnt Mountain., A small low flow channel will
be constructed upstream of the embankment draining from west
to east to the principal spillway.

Harquahala F.R.S. is a very long structure
(11.5 miles). Two 24-inch diameter gated drain outlets will
be spaced along the dam alignment. These will serve as
emergency drains in the extremely unlikely event that a debris
plug should separate parts of the reservoir. One of the
outlets will also serve to drain the pool area described in
the Environmental Features Section.

The alignment of the dam is over terrain
that provides relatively east movement by four-wheel drive
and other off-road type vehicles. There are several faint
vehicular roads or trails along the alignment that will be
intersected by the dam and aqueduct. These roads were created
by off-road vehicle use on State and public lands. The planned
program does not include any crossings over the dam embankment
for roads of this type. However, the dam embankment will lie
across three unimproved roads that are used on an infrequent
basis. They are unsuited for passenger type automobile use,

Of these three roads, only one is considered
to have significant use and purpose to warrant a crossing over
the embankment and aqueduct. This cr0531ng will be to provide
access to an abandoned mine located in Section 15, T3N, R9W,
and ranching operations north of Harquahala F.,R.S. Access to
this mine is currently provided by an unimproved road passable
only under favorable weather conditions. This road is actusally
a fork off another unimproved road located to the west. The
fork occurs approximately 3/l mile south of Harquahala F.R.S.
The two roads proceed north independently and essentially
parallel of each other. At the point of intersection with
the dam, the roads are approximately 1/2 mile apart. The dam
and Granite Reef Aqueduct will intersect both roads. A crossing
over the dam will be provided for the west fork in Section 21,
T3N, R9W, to match a bridge over the aqueduct. The east road
will be severed. An approximately 1/2 mile long detour road,
to be located through the flood pool area or other suitable
location, Wwill connect the two roads. Due to the infrequent
use of this road, the planned progrem does not include any ‘




TABLE II

STRUCTURAL DATA

HARQUAHALA FLOODWATER RETARDING STRUCTURE

Item Unit Data

Drainage Area Sq.Mi, 102.3
Storm Protection Frequency ' Yr. 100
Total Length - Mi. 11.5
Maximum Height Ft. 43
Average Height Ft. 25
Top Width Ft. 1L
Maximum Bottom Width Ft. 234
Average Bottom Width Ft. 140
Side Slopes Ft./Ft.
Upstream 3
Downstream 2
Storage Capacity 1/ Ac.-Ft,
Floodwater Retarding 10,497
Sediment (50yr) Ll
Total 10,911
Principal Spillway 2/
Reservoir Drawdown Time Days 9.08
Maximum Release Rate C.F.s. L85

1/ At emergency spillway crest elevation.

2/ For 100-year storm protection frequency.
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TAELE 3

STRUCTURAL DATA ~ REVISED

FLOODWATER RETARDING STRUCTURES

Harquahala Valley Watershed, Arizona

Harquahala Saddleback
Ttem Unit FRS FRS Total
Class of Structure b a
Drainage Area (Total) Sq.Mi. 102.3 29.6 131.9
Average Curve Number (l-day AMC II) 86 89
Elevation Top of Dam M.S.L. 1419 1194.2
Elevation Crest Emergency Spillway M.S.L. 1409 1190.5 Y
Flevation Crest Principal Spillway M.S.L. 1392.8 1179.0
Maximum Height of Dem Ft. 3.0 22.0
Volume of Fill Cu.Yd. 1,530,558 584, 051 5,114,609
Length Mi. 11.5 5,27 16.77
Maximum Bottom Width Ft. 234 133_
Top Width Ft. 1l
Upstream Slope Z:1 3
Downstream Slope Z:1l 2
Total Capacity 1/ AF 10,911 357 15,157.5
Sediment (50 yr.) AF Ly 120 s34
Retarding AF 10,497 4,127 14,62y
Surface Aresa
Sediment Pool Ac. 77 89 I/ 166
Retarding Pool &/ Ac. 1304 879 2,183
Principal Spillway Design
Rainfall Volume (Areal, l-day) In. 3.87 3.98
Rainfall Volume (Areal, 10-day) In. 5.99 6.08
Runoff Volume (10-day) In. 2.61 3.22
Capacity C.F.S. 1,85 800
Frequency Operation-Emergency Spillway % 1.0 No Spillway
Dimensions of Conduit Ft. Lxlix370 10 85
Tailwater Elevation M.S.L. 1360 117
Type of Outlet S.A.F, P.W.D.
Drawdown Time Days 9.08 .
Emergency Spillway Design
Rainfall Volume (ESH, areal) In. 3.49 3.81
Runoff Volume (ESH) In. 2.24 2.71
Storm Duration Hours 6 6
e Concrete Chute |No Spillwa
gggtom Width Ft. 100 P y
Velocity of Flow (Ve) F.P.S. 2.18
Slope of Exit Channel Ft./Ft. .02
Maximum Reservoir wgter Surface Elevation M.S.L. 1409.9 1190.5 k74
Side Slopes Z:l 0 6
Maximum Outflow from ESH Routing C.F.S. 1,00 sor &/
Freeboard Design
Rainfall Volume (FH, Areal) In. 7.35 6.55
Runoff Volume (FH)- In. 5.91 5 38
Storm Duration Hours 6
Maximum Reservoir Water Surface Elevation M.S.L. 1418.8 ll9h g L/
Maximum Outflow from FH Routing C.F.S., 9650 9l o
Capacity Equivalents
Sediment Volume In. . 0759 L0761
Retarding Volume In. 1.93 2.62,

1/ At crest of emergency spillway.
2/ 1Includes berm width.

3/ No emergency spillway,
hydrograph.

i/ No emergency spillway.
hydrograph.

Elevation shown 1s that

Elevation shown is that

attained by routing of emergency spillway

attained by routing of freeboard splllwaey

S/ This includes 80 AF in Basin #1, 21 AF in Basin #2, and 19 AF in area between basins,

6/ outflow through principal spillway.

7/ Includes 55 ac. of nondraining areas.

March 1976
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TABLE 3A - Revised
STRUCTURE DATA POR DIVERSIONS, LEVEES, AND FLOODWAYS
Channel Dimensions - :
Depth Type ’

Drainage| Capacity Bottom of | Side Velocities of |Before

Beginning| Area (cfs) Width | Slope {Flow |Slopes| "n"vValus (fps) Work | Project

Reach | Station [(3q.Mi,)[Req'd[Design| (ft) |(ft/rt) {(rft) |2u | *d[Aged [As Bullt| Aged jAs Bul 5/ 3/

Saddleback Diversion =~ h.6u,mi. 6/

1 8+20 0 810 35 V.ooa7 4.5l 2]2°.0 0 .0 . I-R 0-E

2 13436 (4 - 10'x 5' 90°, Box Culvert at Courthouse Road, L 2528') 35 | h09] b.09

? 13+by 800 |' 810 | 50 ; .000797 4.0 | 53 1.035| .035 |2.83| 2.83 | = "

| 16+60 .30 8oo 857 s6 | .000797 " nlw .03 .025 |2.53 .11 | 1-E »

I3 23+20 1040 | 1663 56 | .003 " niw " 4.90 .03 n n

6 m"oo .86 1“99 " 56 " n " n n ll' " " " n

g 51490 - 1499 | 1762 60 " " nln " " k.96 6.07° | n "

59+80 1499 | 1912 66 " " ulm " " 5.05| 6.12 " "

9 66+70 1499 | 2064 2 " n "l " " 15,12 6.16 " "

10 75+60 © 1499 | 2267 0 " " nin " " 5.21| 6.21 n n
11 83+50 1.94 |2197 | 2524 | 90 " A B e "53] 6,26 | ™ "
12 9L+25 2197 | 3042 { 110 n " nilow n " 5..8| 6.34 n n
13 105+00 3.27 |[3029 | 3619 | 132 " " L B " " 5.63| 6.40 n » :
1 | 115+ 3029 | 3963 | 1Ls " A B AL " |5.70| 6.43 | " "
15 125+4 3029 | 4361 | 160 " n nin " n 5.781 6,46 " "
16 136+00 5.58 |L230 | 5000 | 18 " S LR L " |5.88{ 6.50 | " "
1 153+00 4230 | 5322 | 19 " " il B " "o ]5.92] 6.5 " "
1 170+00 4230 | 5 208 " B n 15.96| 6.53 | " "
19 187+00 4230 | 596 220 " " bl " " 6.00| 6.54 " "
20 20l3.+00 8.21 |shb7 | 6289 | 232 " S I A " |6.03] 6.55 | " "
- 21 227+00 51‘67 " " n " " " n n L n " "
22 25°+00 5‘*67 n n n n " ” 1] n L} n " n
253+00 8.65 |5610 (Natural Channel Outlet)
Harquahala Floodway - 3.43 mi. |

1 11+72 0 1485 500 18 | ,000215 6,80 .0 .02 1. 1.91 | I-E -E

2 22+00 L85 500 | (Natural chunnel) 33 3 5 59 ? g-E

3 120+00 .96 1265 | 1265 (1 10 crossing, 3 -10'x 5' C.B.C.) M(1964)-E

L 122+10 1265 | 1265 .0090 ﬁ Zl .035) .035 [7.02| 7.02 [I-R 0-E
ig;«»gg .98 }322 ggg gg .oous l a g g -gag .035 |5.59| 5.59 |I-E | N-E

+ . .0 . . - -
193+00 1265 (Natural Channol Outlet 3 3 559 b9 I H-E
' I | - ,
Centennial Levee - 9.45 mi. : 1
1 L1+00 0 o | 7340 oY A .035 0 I-E | o0-E
70+00 z.g% 8sl. " 1356 80 " .63 " " E
95+00 6. 1979 " 2219 0o " .8 " "
120+00 10.18 | 3562 "ol 29 952 " 1.21 " n
160+00 1,.91 |[5218 " L2 1330 n 1.2 " "
180+00 15.57 | 5450 " 4395 1500 " 1.2 v "
200400 16.24 {5683 " 4697 1288 " 1.21 " "

2 238+00 20.99 '7539 " 5026 1099 " 1,50 II-E N-E
300400 652- 26390 |264,00 7411 5100 .035 3.56 n "
321+gg . . . 9356 sggo & 2.82 " "

1+ 33 3550 .0l5. .50 "

388+5o " n " gﬁ foo0 4 g.fz n "

6+00 n n " 7317 350 v 3,61 " "

Ll 2+50 " " " 910 L650 " 3.3 " "

4,69+00 n n " 192 uy70 " 3.22 " "

4$8+00 " n n 7616 1,000 " 3.47 " "

525400 " n " 758 3750 " 3.u8 " "

End 51,0+00 652 " " 721 3350 n 3.66 " "
Leveeo

o 1/ Cross sectional aree below hydraulic grade line, (Ft.2).

gosa:,d' 2/ Wetted perimeter below hydraulic grade line, (Ft.).
")
643 2/ N - An unmodified, well defined natural channel or stream. .
M() - Manmade diteh or previously modified channel (approximate date of original ma jor !
construction).

0 - None or practically no defined channel.

4/ Pr - Perennial - flows at all times except during extreme drought.

I - Intermittent - continuous flow through some seasons of the year but little or no flow
through other seasons,

E - Ephemersl - flowa only during periods of surface run-off, otherwise dry,

8 - Ponded water with no noticeable flow - caused by lack of outlet or high groundwater table.

5/ I - Establishment of new channel including necessary stabilization measures.
II - Enlargement or realignment of existing channel or stream, . :
III - Cleaning out natural or manmade channel (includes bar removal and major clearing and
snagging operation), "
IV « Clearing and removal of loose debris within channel section.
V - Stabilization as primary purpose (by continuous treatment or localized problem areas -
present capacity ndequateg.

E = Earth channel.
R =« Rock riprap chennel.

6/ 10YR-2UHR storm depth = 3,0' {low flow channel).
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Figure P7. Looking north showing location of
Harquahala F,.R.S. and the natural wash section
of Harquahala Floodway.

Figure P8. New Tank, Section 30,T3N,R9W.




will temporarily limit access from the south terminal of the
road. However, access to the mines and ranch operations
served by the road could still be accomplished by detouring
in from the north terminal at the Eagle Eye Road junction.

culverts in the flood pool, therefore, floodwater impoundment .

The Harquahala Valley Irrigation District
has requested that a gated outlet be provided to allow release
of floodwater impoundments behind the dam into the District's
proposed system for distribution of water from the Central
Arizona Project. The actual sizing and installation of such
a feature will be dependent upon several factors including
water rights. Engineering studies presented to date for the
distribution system are inadequate to serve as a basis for
design of an outlet through Harquahalas F,R.S., therefore, such
a feature is not included as a part of the planned project.

It can be added during the final design. Any costs associated
with such a facility will be nonproject and ineligible for
assistance under the Public Law 566 Act.

The construction of the dam will require
land rights acquisition on 2,274 acres of land. This is for
the area encompassed by the dam, flood pool, and emergency
spillway. Of this total, 854 acres are in private ownership
and 1,340 acres are public lands administered by the U.S.
Bureau of Land Management and 80 acres are State Trust. All ‘

of the land required is unimproved rangeland.

No relocations of people, businesses, or
farm operations will result from construction of the dam,

c. Channels and Floodways

(1) Harquahala Floodway

Harquahala Floodway will convey floodwater
releases from Harquahala F.,R.S. into Saddleback -F.R.S. Total.
length of the floodway is 18,128 feet ‘or 3.43 miles. (See
Project Map, Plate 3, and Figures P7, P9, and P10. Structural
Data is shown in Table III.)

For purposes of discussion, the floodway is
divided into four reaches differentiated by the type of
construction proposed. Progression is downstream in the direc-
tion of flow.

Reach 1 consists of a 1,028 foot excavated
channel from the Harquahala F,R.S, outlet to an existing wash,
Channel bottom-width 1s-18 feet'with 3:1 side slopes. Channel
slope is 0.000215 ft./ft. Average velocity of flow at the
design peak flow of approximately 500 cubic feet per second is
about 1.9 feet per second., Design depth of flow is about 6.8
feet. Depth of cut varies from a maximum of 16.5 feet at the
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inlet to 0.0 feet where the natural wash is intercepted. The
channel bottom is founded on caliche fanglomerate or basalt
rock for the first 1,000 feet, where the bottom grades into a
GM-GW soil. No special stabilizing actions will be necessary
except for the first 1l} feet immediately downstream from the
inlet where rock riprap will be placed to prevent localized
scour,

~*Reach 2 of the floodway consists of 9,800 °
feet of natural channel between Reach 1 and Interstate.10.
(See Figure P7.) The channel consists of a main wash that
overflows into parallel secondary washes. All overflow out
of the main wash is naturslly reunited before reaching the
Interstate 10 box culverts except for one reach where overflow
enters a borrow pit left from theconstruction of Interstate 10,

Instead of altering this condition, the
planned program will allow the flow to continue to braid with
a portion entering the borrow pit. The borrow pit will trap
sediments and debris that otherwise would be transported through
the Interstate 10 box culverts., Vegetative growth within the
borrow pit should also be aided. To assure that overflow from
the borrow pit flows back into the floodway wash and on through
the Interstate 10 box culverts, a small channel will be con-
structed., All upstream overflow out of the floodway wash will
then be reunited prior to crossing Interstate 10.

The planned program will also include excava-
tion of a channel about 700 feet upstream from the highway
where rock revetment now exists. Construction will consist
of widening the right or west side of the wash along the
revetment reach from the present 6 foot bottom width to about
31 feet. Length of cut will be about 200 feet and approxi-
mately 710 cubic yards of material will be removed.

The two items of excavation, one to incresse
existing wash capacity along the revetment and the other to
connect the borrow pit with the Interstate 10 box culverts,
are the only construction activities to be conducted along
Reach 2. No other modifications to existing conditions are
planned.

Floodway ‘Reach-3 consists of three ‘existing
10 foot by 5 foot concrete box culverts through Interstate 10,
They are designed for the 50-year flood event and have a
capacity of 1,050 cfs. (See Figure P9.)

Between the dam and Interstate 10 there are
0.98 square miles-of drainage area. The estimated 50-year
peak discharge from this area is 765 cfs. The simultaneous
peaking of the design release from Harquahala F,R,S, (485-500cfs)
plus the 50-year discharge from the uncontrolled drainage ares
would result in a peak discharge to the culverts of 1,2%5 cfs
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which would increase headwater depth by about 6 inches. The
box culverts have sufficlent capacity to handle this increased
discharge without endangering the Interstate 10 roadbeds even
if this highly improbable simultaneous pesking of discharges
does occur.

i Floodway Reach 4 extends from Interstate -10
to Saddleback F.R.S. It consists of a diversion of the natural
channel immediately downstream from the box culverts eastward
through a channel across the foot slope extension of Burnt
Mountain to an outlet into Saddleback F.R.S. Total length of
this reach is 7,090 feet. (See Figures P9 and P10.)

Soil conditions require that riprap be used
for channel stabilization. The channel will have a -35 foot
bottom width and 2:1 side slopes. Slope of the channel bottom
will vary from .009 ft./ft. to 0.0 ft./ft. The channel will
be maintained entirely in cut for aesthetic purposes. Wwhere
suitable, excavated material will be used as a part of the
embankment of Saddleback F.R.S. A small berm approximately
2 feet in height will be constructed on the upstream (north)
side of the channel to prevent local runoff from uncontrolled
entry into the channel over the side riprap.

Two different discharges were used to design
this channel. A design flow of 765 cfs was used to set the
height of riprap. Depth of flow with 765 c¢fs is 2.1 feet. A
design flow of 1,265 cfs was used to set the depth of channel
excavation. Depth of flow with 1,265 cfs is 3.6 feet. With
an added 1 foot of freeboard, the average depth of the channel
cut below natural ground is about L.6 feet.

Construction activities will be performed
on 17.5 acres of land. This includes 1.8 acres in Reach 1
where a channel cut will be made in order to drain Harquahala
F.R.S. into the wash, .4 acres in Reach 2 for the channel cut
into the borrow pit and channel widening along the existing
revetment, and 15,3 acres in Reach l} where a new channel will
be constructed. With the exception of 5.8 acres of private
land on Reach l, all work will be on public lands administered
by the U.S. Bureau of Land Management or State lands adminis-
tered by the Arizona Department of Transportation. In Reach
4, an additional 7.2 acres of private land and 47.8 acres of
public lands between the structure and Interstate 10 may also
be required due to severance.

Fee simple acquisition of land rights will
be required for the private lands in Reach L4. Land Rights by
permit may be possible for those areas where construction :
activities will be conducted on federal or State lands. Flowage
easements will be required on the natural wash at least for the
485 cfs release rate from Harquahala F.R.S. All required
right-of-way is on unimproved rangeland.
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d. Floodwater Diversions and Levees

(1) Saddleback Diversion

Saddleback Diversion begins at the principal
spillway outlet of Saddleback F.R.S. and proceeds in a generally
southern direction along the west foot slopes of Saddleback
Mountain for a distance of }.6l miles outletting into an unnamed
wash about 1.4 miles above "its confluence with Centennial Wash,
(See Project Map, Plate L4, and Figure P11. Structural Data is
shown on Table III.) )

The diversion is designed to carry the maximum
outflow from Saddleback F.R.S. plus the 50-year flood event
from the diversion drainage area. Design capacity varies from
810 cfs at the Saddleback F.R.S. outlet to 6,289 cfs at the
end of the diversion (see Plate l). The diversion will carry
floodwater releases from Harquahala F.,R.S. and Saddleback F,.R.S.
The total drainage area contributing runoff to the diversion
is 140.6 square miles, of which 102.3 square miles are controlled
by Harquahala F.R.S., 29.6 square miles are controlled by Saddle-
back F.R.S. and 8.65 square miles are above the diversion proper,

The diversion consists of a compacted earth
embankment varying from 2 to 5.5 feet in height and an excavated
earth channel of 3 feet average depth varying in bottom width .
from 35 to 232 feet. Design depth of flow for the 50-year '
event is 3.5 feet. The slope of the diversion is .0017 ft./ft.
for the first 5l4ly feet, .000797 for the next 956 feet, and .003
ft./ft. thereafter, ; :

The diversion is designed to safely convey
design discharges without excessive scour or excessive sediment
deposition., However, geclogic conditions show that some scour
will initially occur in the channel bottom followed by the
formation of erosion resistant pavement. At the outlet of the
diversion, flood flows will be released over unimproved range-
land to a drainageway leading to Centennial Wash. Excessive
scour i1s not expected due to the presence of shallow deposits
of caliche conglomerate, gravelly and cobbly material, and very
compact silty sands. The end of the diversion embankment ties
into a basalt hill and is protected by the hill. The low flow
channel at the end of the diversion is on caliche conglomerate
and not subject to excessive erosion.

The diversion will cross Courthouse Road
through four 10 foot by 5 foot concrete box culverts. Rock
riprap will be placed at the inlet and outlet of the culverts
as protection against localized scour, '

) Construction will require land rights acquisi-
tion on 177.3 acres of land. An additional 68 acres (State
Trust lands) will be required as flowage right-of-way on the
unimproved rangeland between the diversion outlet and Centennial
wWash.




private ownership, L2 acres are State Trust lands administered
by the State Land Department, 116 acres are public lands
administered by the U.S. Bureau of Land Management, and an
estimated .3 acres are under the jurisdiction of Maricopa
County at the Courthouse Road box culvert crossing.

Of the 177.3 acres total, 19 acres are in .

Of the right-of-way required, 158 acres are
unimproved rangeland. In section L, TIN, R8W, 19 acres are
in an inactive subdivision, however, there are no improvements
in the area traversed by the diversion other than bladed roads.

No relocations of people, businesses, or
farm operations will result from the construction of the
diversion.

(2) Centennial Levee

Centennial Levee will be located on the west
side of Harquahala Valley to provide protection from flood-
waters to 7,440 acres of land that are either presently being
irrigated or have a history of irrigation. Although the levee
will be constructed as a continuous unit, for purposes of
discussion it will be divided into two reaches. (See Project
Map, Plate 5, and Figure P12. Structural Data is shown in
Table III.)

Reach 1 has a northeast to southwest trend. .
The levee begins just south of Interstate 10 and extends about
3.7 miles to the Centennial Wash floodplain. The 'levee will
prevent runoff from a 21 square mile residual drainage area
downstream of the Granite Reef Aqueduct from entering the
pro ject area,

The levee has been located far enough to the
west so as to protect a proposed canal that will distribute
water from the Granite Reef Aqueduct into Harquahala Valley.

Reach 1 is designed to provide protection
against the 100-year flood event. Design capacity is 7,Suorcfs.

The levee for Reach 1 consists of a compacted
earth embankment varying in height from O feet to 9.5 feet.
Levee slope is .0002 ft./ft. Average velocity of flow is 1.2
feet per second. Velocity of flow has been kept very low to
prevent scour in the prevailing light soils., Extra embankment
height has been added to allow for expected sediment deposition
behind the levee.

Reach 2 parallels Centennial Wash for approxi-
mately 5.75 miles. It will prevent the existing spreading of
flow that presently occurs near Allison Tank. This condition
is described in the Water and Related Land Resource Problems- .
Floodwat§r Demage section of this statement. (Also see Figures
1 and 2.
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) Reach 2 will confine Centennial Wash flows
to a definite floodplain. Drainage area at the beginning of
the reach is approximately 652 square miles. This excludes
the drainage area on Centennial Wash above the Bureau of Land
Management's dam near Wendon and 166 square miles to be controlled
by the Tiger Wash Detention Basin (U.S. Bureau of Reclamation).

Reach 2 is designed to protect for the 100-year
flood event. Design capacity is 26,400 cfs., This includes
flow diverted from Reach 1.

The levee for Reach 2 consists of a compacted
earth embankment varying in height from 2.5 feet to 9 feet.
Maximum height occurs where the curve is made into Reach 1.
(See Plate 5.) The slope of Centennial Wash averages .002,8
ft./ft. Velocity of flow during the design event will average
3.5 feet per second.

The embankment section for both reaches will
have a 10 foot top width, an upstream side slope of L:1, and a
downstream side slope of 3:1.

Construction of the levee embankment will
require 485,000 cubic yards of fill, of which 325,000 cubic
yards are for Reach 1 and 160,000 cubic yards are for Reach 2,
For Reach 1, this material will come from channel cuts upstream
from the levee and within the required right-of-way line. As
this reach is designed very flat with siltation expected, channel
scour problems will not occur, However, on Reach 2, primary
concern is to eliminate channel scour or head-cut formation;
therefore excavation by borrow channel will not be conducted,
Borrow material for Reach 2 can be obtained from several
sources. The soils throughout the entire area traversed by
the levee are basically similar so this is not a controlling
factor., One source would be to expand the channel cuts for
Reach 1 and haul the material to Reach 2. This would require
haul distances of up to 6 miles. The material could be obtained
by shallow borrow pits, either located upstream of the levee
within the flood easement line of Centennial Wash or downstream
of the levee in a combination borrow-leveling operation from
downstream properties or agricultural lands. Reach 2 will
require 160,000 cubic yards. This is equivalent to about 120
acre-feet of material with allowance for compaction shrinkage.
This corresponds to a one foot cut on 120 acres, or a two foot
cut on 60 acres, etc.

One source of borrow for both Reach 1 and
Reach 2 is from expansion and deepening of Allison Tank. This
tank provides valuable permanent surface water storage for
livestock and wildlife (see Figure P28). Siltation since
construction by the C.C.C. in the 1930's has greatly reduced
storage capacity. A representative of the owner of this
impoundment has verbally requested that borrow material for the
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construction of Centennial Levee be obtained from the confines

of Allison Tank to increase the available storage. This

would be a beneficial endeavor. Final design of the levee

may incorporate borrow excavation from the tank if the soils

are suitable for dike construction and there are no conflicts
with downstream water rights. No such conflicts are anticipated.
Securing of all water rights 13 the responsibility of the project

sponsors,
P -\ &7 (omstroe b %

Z’\”ﬁ Construction of Reach 1 will require land
~ u{ sition of approximately 348 acres of land, including
Dn VV4wlA  hrivate ownership, 126 acres of State Trust lands
QJ 4 |,@ |l by the State Land Department, and 63 acres of
\Xo s ic lands administered by the U.S., Bureau of Land
:& 4 9 gn Required right-of-way is for the area encompassed
NNTTAL embankment, borrow channels, and flowage line up
)“Vki ear frequency event. All 3ué acres are unimproved

'\,/\4Y(‘7 & - }J;,? [fal

Construction of Reach 2 will require land
- —o---- —~a--8ition on 6,307 acres, including 5,117 acres in
private ownership (585 acres of presently irrigated cropland
and 4,532 acres of unimproved rangeland or idle cropland), 1,152
acres of State Trust land and 38 acres of federal public land
administered by the U.S. Bureau of Land Management. Of the
total land, only about 98 acres are required for actual levee
construction. The remainder are for the 100-year frequency
flood delineation on Centennial Wash. (See Plate 5.)

Reach 2 will be constructed on the existing
floodplain of Centennial Wash. The project sponsors will
obtain land rights by flowage easements or fee simple title
for the 100-year frequency event where significant changes in
flooding occur to properties as a result of the project measure.
The after-project 100-year flood lines on Centennial Wash are
shown on Plate 5. The delineation covers a reach length of
approximately 13 miles. The majority of these lands are already
in the Centennial Wash floodplain and subject to floodwater
damage under present flow conditions. An unofficial delineation
of the 100-year flood lines under present conditions is as
shown on Figure 2. The Flood Control District of Maricopa
County 1s anticipating official floodplain delineations prior
to project construction. These will serve as a basis for the
before-project (existing) condition. The amount of land
purchased by fee simple title will vary, depending upon the
outcome of individual negotiations with affected landowners.,
Flowage easement would not preclude all future productive uses
of thess lands.

The cost of obtaining land rights for Centen-

nial Levee is estimated at $712,450, of which $,47,970 is for
Reach 1 and $66L,4,80 for Reach 2,
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TABLE III
STRUCTURE DATA FOR DIVERSIONS, LEVEES, AND FLOODWAYS

Channel Dimensions
“[Depth Type
. Drainage| Capacity Bottom of | Side Velocities of | Before
Beginning | Area (cfs) Width | Slope |Flow [Slopes| "n"Value (fps) Work | Project
Reach | Station |(Sq.Mi.)[Req'd]Design| (ft) |[(ft/ft)|(ft) |%u | 2d[Aged [As Bullt| Aged jAs Built s/ 3/-i4/
Saddleback Diversion - L.64 mi. 6

1 8+20 0 800 810 .0017 4.5 212 '.035 .035 4.09 h.09'/ I-R 0-E

2 13+36 (4 - 10'x 5', 90°, Box Culvert at Courthouse Road, L = 28')

3 13+64 8oo 810 50 | .000797 4.0 | 5|3 .035, .035 |2.83]| 2.83 " "

in 16460 .30 800 857 56 | .000797 " vl 03 .025 | 2.53| 3.11 |1-E "

5 23+20 1040 1663 g6 .003 " e " " 4.90 6.03 " "

6 M+oo . 86 lu99 " 56 " n n ”n " n L ” 1" 1

7 51+90 1499 1762 60 " " wpm " " L.96 6.07 " "

8 59+80 1499 | 1912 | 66 " A L B " |s5.05] .12 | " "

9 66+7O lh-99 206“ _ 72 " " " n ” ”n 5 .12 6 . lé " "

10 75+60 1499 | 2267 | 80 " " mn " " |s5.21} 6.21 " "
11 83+50 1.94 |2197 | 2524 | 90 " U I I " |5.31| 6.26 | " "
12 9u+25 2197 30‘*2 110 fn n n 1 n n 5 . LLB 6 . 31" " "
13 105+00 3.27 3029 | 3619 | 132 " nopnfe o " 15.637 6.40 | " "
lu lls+ 3029 3963 lus n ” n " n n 5.70 6'&3 " "
15 125+6 3029 l&361 160 " n n (] (] n 5.78 6.).1.6 n n
16 136+00 5.58 |L230 | 5000 | 184 " " wiw " " 5.88| 6.50 " n
17 153+00 LLZBO 5322 196 " " " " " n 5.92 6.51 " "
18 170+00 LLZ}O 56,41# 208 " n " n " " 5.96 6.53 [} "
19 187+00 4,230 | 5966 | 220 " " nyw " " 6.00| 6.54 " "
20 204+00 8.21 (5467 | 6289 | 232 " " wilow " " 6.03j 6.55 n "
21 227+OO Shévz " n " " n " " " L " 1n n
22 250+00 Sué7 " " n n " " " " " " " "
253+00 8.65 |5610 (Natural Channel Outlet)
Harquahala Floodway - 3.43 mi.

1 11+72 0] L85 500 18 .000215 6.80| 3} 3 ].03 .025 1.59 1.91 I-E N-E

2 22+00 485 500 |(Natural channel) N-E

3 120+00 .96 (1265 | 1265 |[(I-10 crossing, 3 - 10'x 5' C.B.C.) M(1964)-E

L 122+10 1265 | 1265 35 | .0090 ﬁ.él 2 ' 2 I.035 .035 17,02 7.02 |1I-R 0-E

177400 .98 1265 1265 15 .00y5 I .38 212 |.035 .035 5.59 5.59 II-E l N-E
185+00 1265 1265 35 0.0 L.38 2 2 .035 .03 5.59 L4.49 I-E N-E
193+00 1265 (Natural Channel Outlet)
| | |
Centennial Levee - 9.45 mi.

1 1,1+00 0 o | 7sy0 oV A .035 0 I-E | 0-E
70+00 2. 854 " 1356 80 " .63 " "
95+00 6. 1979 N 2249 00 " .88 " '

120+00 10.18 | 3562 " 29% 952 " 1.21 " "
160+00 14.91 [5218 " L.20 1330 " 1.2, " "
180+00 15.57 |5450 " 4395 1500 " 1.24 " "
200+00 16.24 | 5683 " L4697 1288 " 1.21 " "
2 238+00 20,99 '7539 " 5026 1099 " 1.50 II-E N-E
300+00 652~ 26390 [26400 7411 5100 .035 3.56 " "
331+00 " " " 9356 5000 & 2.82 " "
361+50 " " " 7533 3550 .045 3.50 " "
388+50 " n " 8,.;66 uooo " 3.12 n 1"
M6+00 " n [} 7317 3)4‘50 n 3. 61 " "
b«lt2+50 " " n 7910 ubSo " 3. 3,4 n "
L469+00 " n u 8192 LL70 " 3.22 " u
11.98‘0'00 n " (1] 7616 LLOOO " 3.1*7 " "
525+oo " " " 758 3750 " 3-,4»8 n n
End 5L0+00 652 " " 721 3350 " 3.66 " "
Levee

6/ 10YR-2L4HR storm depth =

Cross sectional area

below hydraulic grade line, (Ft.2).

Wetted perimeter below hydraulic grade line, (Ft.).

N - An unmodified, well defined natural channel or stream.
M() - Manmade ditch or previously modified channel (approximate date of original major

construction).
0 - None or practically no defined channel.

Pr - Perennial - flows at all times except during extreme drought.
I - Intermittent - continuous flow through some seasons of the year but little or no flow
through other seasons.

snagging operation).

Stabilization as primary
present capacity adequate

E - Earth channel.

R -

Rock riprap channel.

21

3.0'" {low flow channel).

Clearing and removal of loose debris within channel section.
gurpose (by continuous treatment or localized problem areas =

March

Ephemeral - flows only during periods of surface run-off, otherwise dry.
Ponded water with no noticeable flow - caused by lack of outlet or high groundwater table.

Establishment of new channel including necessary stabilization measures.
Enlargement or realignment of existing channel or stream.
Cleaning out natural or manmade channel (includes bar removal and major clearing and

19717
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Figure P11. Looking southwest from Section
H,UIN,RBW, showing alignment of Saddleback
Diversion. Area in foreground is idle sub-
division.

Figure Pi12. Typical terrain along the alignment
of Centennial Levee.




No relocation of people, businesses, or
farm operations will result from the construction of Centennial
Levee.

A 12 foot by 15 foot log cabin exists in the
middle of section 15, T1N, R9W. This structure is within the
flowage easement line for Centennial Wash. Local valley
residents relate that transients living in the cabin found the
structure (origin unknown) lying in the ditch along Gin Road .
and dragged it to its current location. The provisions of the
Uniform Relocation Assistance and Real Property Acquisition
Policy Act of 1970 - Public Law 91-6L46, are deemed unapplicable.
Costs for removing -the structure from the floodplain will be
treated as a land rights item.

Hog pens have been constructed in the middle
of section 25, TIN, R9W, at the south edge of a salt cedar
thicket. These pens are within the 100-year flowage line, but
are not currently in use and do not constitute a flow obstacle.
No costs are included for their relocation.

L. Environmental Features

The proposed project has the potential to damage the
natural environment, primarily, wildlife populations and
aesthetic values., Adverse impacts on wildlife populations in
the area are generally proportional to losses of woody pseudo-
riparian vegetation. Specific species of value are mesquite,
ironwood, paloverde and acacia trees. Impacts on aesthetic
values result primerily from the protrusion of an unnatural
shape into the existing landscape or from a change in the shape
of the terrain. This impact is compounded if the vegetative
pattern on the changed landscape does not blend with the sur-
rounding natural area.

Since changes in vegetation will produce the principal
impact on the natural environment, several features and
provisions will be incorporated into the design and construc-
tion of the proposed structures to minimize these impacts.

All structure embankment slopes will be treated to
reduce rilling and the adverse visual departure from the
surrounding natural setting. Several methods of such treatment
have been utilized on other structures with varying results.
Studies are underway to determine the best method. The U.S.
Bureau of Reclamation has established vegetative test plots
on the Paradise Valley Detention Dike. The Soil Conservation
Service has also established vegetation plantings on the
Buckeye and Guadalupe Structures, and their Plant Materials
Center is conducting an intensive planting and evaluation
program. The Center is presently experimenting with germina-
tion of ironwood trees. Results to date appear very promising.
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E. Environmental Setting

Harquahala - pronounced Har-kwa-hey-la, from Mohave
Indian word Ah-ha-qua~-hale meaning "water there is
high up." Referred to a spring on the south side

of the Harquahala Mountains. White man attempts to
pronounce the indian wor#t resulted in various spell-
ings. Generally spelt Harquahala since about 1869.

eesssesesArizona Place Names

1. Physical Resources

a. Physical Setting 277s27,208

Harquahala Valley Watershed is in west central
Arizona, approximately halfway between Phoenix and the Colorado
River. The watershed contains 239,360 acres - 235,410 in Maricopa
County and 3,950 acres in Yuma County. The watershed includes the
southern end of the Harquahala Mountains, the Big Horn Mountains,
Burnt Mountain, the west slopes of Saddleback Mountains, and a
broad alluvial plain referred to as the Harquahala Plains.

The watershed is within the Gila Water Resource
subregion of the Lower Colorado Region as defined by the U,S.
Water Resources Council. The Lower Colorado Region includes the
State of Arizona and parts of Nevada, Utah, and New Mexico. The
Gila River, the largest surface water system in the Region, orig-
inates in western New Mexico and flows generally west through
Arizona to the Colorado River at Yuma. The Harquahala Valley
Watershed is drained by Centennial Wash which enters the Gila
River approximately 10 miles southwest of Buckeye, Arizona. The
watershed is approximately 23 miles upstream on Centennial Wash
from this point.

The physical characteristics of the Gila subregion
vary from the broad open expanses of the Sonoran Desert to high
rugged mountains. Harquahala Valley Watershed is entirely within
the Sonoran Desert portion of the subregion. The watershed is
well-defined as an arid, remote setting within the subregion. Of
the total watershed area, 85% could be properly classified as
uninhabited.

There are no towns in the watershed although some
businesses have been established., The developed farming area 1is
about 4O miles west of Buckeye, population 5,000, and 70 miles
west of Phoenix.

The unincorporated community of Aguila is located
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on U,S, Highway 60 about 5 miles north of the upper end of the
watershed and 35 miles north of Harquahala Valley. Access to
Aguila from the valley is via the unpaved Eagle Eye Road.

The unincorporated communities of Salome and Wenden,
which are also on U.S. Highway 60, are located 11 miles northwest
of the watershed area and 35 miles from Harquahala Valley. Access
to Salome is via the Buckeye-Salome Road. The portion of this
road within the watershed is unpaved.

The first settlement in the area, Harrisburg, was
established in 1886 in a small valley, later called Harrisburg
Valley, where Centennial Wash passes between the Harquahala and
Little Harquahala Mountains about 8 miles west of the western
boundary of the watershed. The Bonauza, or Harquahala vein
system, was discovered in 1888 and the mine became the largest
in the area, with a total production of more than 2% million
dollars in gold, mostly prior to 1900, This find stimulated interest
in the area and numerous smaller mines were developed.

The Arizona and California Railroad (now a part of
the Atchison, Topeka, and Santa Fe Railroad) was completed through
the McMullen Valley in 1907 and the towns of Salome and Wenden
were founded along the railroad. McMullen Valley is located
about 10 miles north of the watershed boundary.

many years. The first farming on the Harquahala Plains was an
attempt at dry farming by homesteaders during the depression
years beginning in about 1928. Veterans were allowed 320 acres
and non-veterans were allowed 160 acres. There were many home-
steaders in the valley during the late 1920's and early 1930's.
In the words of a resident of the area during that period, "In
the evening, the locations of homesteads appeared as a vast sea
of lantern lights across the valley." 27/

Cattle ranching has been practiced in the area for .

The remains of abandoned homesteads are to be found
throughout the area. Some homesteaders had wells for domestic,
stock, and small gardens but evidently no successful attempt was
made to use groundwater for irrigation. At the abandoned Mosher
homestead in section 31, T3N, R9W, the well was reportedly dug
entirely by hand to a depth of about 330 feet. In the late
thirties, wells in the lower end of the valley were developed for
irrigation, but most of the water was transported to land out of
the Harquahala Valley.

Concentrated agricultural development began in the
early 1950's, with the first well being drilled in 1951. Develop-
ment proceeded at a rapid pace. By 1963, the irrigated land had
increased to about 19,000 acres and has remained relatively static
since that time.
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Interstate Highway 10 was completed through the
watershed in 1973. Until that time, the entire watershed could
only be described as being in a remote area. There are several
county roads, of which two, Courthouse Road and Gin Road, are
paved through the developed areas of Harquahala Valley. A major
gas line of the El1 Paso Natural Gas Company system and an A.T.&T
buried main telephone cable also traverse the watershed. The
alignment of the authorized Granite Reef Aqueduct of the Central
Arizona Project traverses the watershed about 5 miles north of
the developed agricultural areas.

b. Major Soil and Water Resource Problem Areas

The major problem area in the watershed is on the
portion of the alluvial floodplain of Harquahala Valley which
has been highly developed for irrigated agriculture. The flood-
plain is directly below the desert mountains which produce
floodwaters that enter the floodplain from the northwest and west.
Natural, well-defined flood channels are almost nonexistent on
and adjacent to the floodplain. Floodwater is primarily overland
flow. The topography of the floodplain is such that regardless
of origin, the floodwater funnels down through the center of the
developed farmland. Grades are so flat that almost a2ll of the
farmland is inundated by large storms.

Land is being intensively farmed and is highly

productive. As a result, flood damage to irrigation systems,
roads, homes, and equipment is severe.

c. Topography

Elevations in the watershed range from 1,050 feet
on Centennial Wash to 5,681 feet in the Harquahala Mountains.
Over Ll percent of the area is in the hills and mountains where
slopes range from 5 percent to vertical.

d. Soils 2,4,40

On the mountains and mountain foot slopes, soils
are rocky, cobbly or gravelly with shallow and very shallow depths.
In the steeper areas, as in the Harquahala, Big Horn, Burnt, and
Saddleback Mountain ranges, soils are very shallow and from [0 to
60 percent of the surface is rock outcrop. In the less sloping
areas the soils are from L to 14 inches deep and have a thin,
medium, or moderately coarse textured gravelly to stony surface
soil. The deeper soils have a medium or moderately fine gravelly
to stony subsoil. Most of the soils are residual on granite, :
gneiss, limestone, schist, andesite, basalt, or shale. Smoother
slopes generally have a dark desert varnish coating on the gravel
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surfaces. Local areas of soils have a strongly cemented lime ‘
hardpan. Soils here are only slightly erosive. The coarse

testures of the soils, gravelly surfaces, and lime hardpans are

factors which impeded erosion in the area. The soils have a high

runoff potential because shallow soils and rock outcrops have a

very slow rate of water transmission and very slow infiltration

rates when thoroughly wetted.

Deep or moderately deep soils on alluvial outwash
plains constitute most of the plains area. Medium or moderately
fine surface soils and subsoils are found on the smoother slopes
near the center of the valley. Coarse or moderately coarse
textured soils comprise the upper fans of washes from the granitic
mountains. Along the foot of the mountains, there is usually an
area of shallow to moderately deep residual soils. These often
have a medium textured surface with gravel that is covered with
dark desert varnish. They have moderately fine textured subsoils
underlain at 12 to 28 inches by a strongly cemented lime hardpan.
Alluvium for the valley fill soils originates in the granite,
granite gneiss, schist, limestone, andesite, basalt, and shale
rocks of the adjacent mountains. Slightly to moderately erosive
soils are present. Where the land slope is relatively flat and
a sheet flow runoff condition prevails, erosion is generally not
significant. Erosion is active, however, in some of the channels
and diversions constructed in and around the cultivated area where
flood flows are concentrated. Generally, the soils have a slow
to very slow rate of water transmission and a slow to very slow .
infiltration rate when thoroughly wetted because of moderately
fine to fine texture. These soils have a moderately high to high
runoff potential.

e. Land Capabilities

Water is the limiting factor in this watershed. There
are approximately 60,000 acres of potential irrigable land in the
watershed of which about ;0,000 acres are located in the flatter
portions of the Harquahala Plains that would be highly productive
if sufficient water was available for development. The area is
ideally suited to irrigated agriculture with a growing season of
about 310 days.,

f. Geology 8,9

Physiographically, southwestern Arizona lies in the
Sonoran section of the Basin and Range Province and is characterized
by northwest trending mountains separated by wide alluvial plains.
The topography of the area suggests that the mountains are tilted
or uplifted fault blocks, and the basins are the downfaulted
counterparts. The mountains are composed of a variety of rock
types. The basins are filled with alluvium from the weathering




and transportation of rock material from adjacent highlands.

The portion of the Harquahala Mountains included in
the watershed area is composed mainly of Pre-Cambrian granite
gneiss and schist; Paleozoic and Mesozoic shale, quartzite, lime-
stone; and Laramide granite and related crystalline rocks. The
portion of the Big Horn Mountains included in the watershed is
made up of Cretaceous andesite and andesitic tuff; Pre-Cambrian
granite and granite gneiss; and Quaternary basalt with small
areas of rhyolite, shale, quartzite, and limestone. The Saddle-
back Mountains are composed mainly of Pre-Cambrian schist,
Cretaceous andesite and andesitic tuff, and Quaternary basalt.
Burnt Mountain is composed of Quaternary bassalt.

Gentle alluvial slopes extend basinward from the
mountains. Quaternary-Tertiary sand, gravel, and conglomerate
are present near the mountain fronts with Quaternary clay, silt,
sand, and gravel occurring at the lower elevations.

The maximum thickness of alluvial materials in the
basin is not known, although limited well log data indicates
basement rock in excess of 2,000 feet deep. The upper part of
the alluvial fill is considered to be of Quaternary age, but
alluvial beds of Tertiary age probably are present at depth.

Vulcanism is believed to have begun in the Cretaceous
period and to have continued intermittently into the Quaternary
period. The era of vulcanism was marked by minor structural
movements and periods of explosive activity. Some of the tuffs
accompanying the vulcanism probably were deposited in water.
Basin and Range block faulting probably began in the early Ter-
tiary, although the landforms resulting from this activity have
since been modified and in some places obliterated. The block
faulting that produced the present mountains probably occurred
at the beginning of the Quaternary period. Since that time
erosion of the mountains and deposition of alluvial material in
the basins have been the principal geologic agents at work.

g. Climate

Climate in the watershed is arid with average annual
precipitation ranging from 7.5 to 10 inches. During July, August,
and September, high intensity thunderstorms and dissipating
tropical disturbances moving north and east from the Gulf of
California and Pacific Ocean account for the heaviest rains. Mean
monthly precipitation is as follows:
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Mean Precipitation

Month (Inches) .
January .92
February .92
March .69
April .35
May .06
June .11
July 1.1
August 1.37
September 62
October .50
November .39
December .92
Total 7.96

Precipitation and temperature distributions at Salome,
15 miles north of the watershed boundary, are typical for the
watershed. Mean monthly temperatures range from L48.79F. in January
to 88.1°F. in July with & mean annual temperature of 67.1°F, The
highest recorded temperature was 118°F. in 1929 and the lowest was
159F. in 1950. There are an average of 321 days with minimum
temperatures above 280F, Estimated annual mean relative humidities
are L6 percent at 6:00 A.,M. and 21 percent at 6:00 P.M,

h. Mineral Resources .

The mineral resources of the watershed were investi-
gated in 1967 by the Bureau of Mines, U.S. Department of the
Interior, as part of the agency's review of the original watershed
work plan. Comments made by the Bureau are paraphrased below:

1. The Aguila manganese district is situated in
the north central part of the watershed area. This
district centers around the township, TSN, ROW.
About 25 manganese mines occur in the district from
which about 35,000 tons of ore have been obtained.
The mines in this district are now idle.

2. Several gold mines occur in the same area as
the manganese mines. Production records are very
poor, but one mine (E1 Tigre) yielded ore valued
at nearly $15,000 in 1923. It is probable that
the total district production of gold is less than
$100, 000,

3. In 1953, sections 20, 21, 22, 23, 28, .29, 31,
and the north halves of sections 26 and 27, T4N, ROW




claims, called the Black Magic Group, were held
in 1953 by the Black Magic Mining Association of
Phoenix, Arizona. Another group of claims, the
E. N. Greenleaf group, was located south of the
Black Magic claims. Thorite and monazite had
been reported in the black sand, but neither was
found in five samples taken by a Bureau of Mines
engineer in a 1953 examination. Most of the
black sand was found instead to contain magnetite,
and the slight radiocactivity was due to, or asso-
ciated with, sphene and altered zircon. No ore
reserves could be calculated for the Black Magic
claims.

’ were covered with placer claims. The 32 placer

Li. A few copper prospects are located high on
the north flank of Saddleback Mountain.

At the present time, there are no known mining opera-
tions being conducted in the watershed.

i. Land Use 2,4,32

The watershed contains 239,360 acres. Of the total,
19,000 acres (7.9%) is irrigated cropland of which about 1,500
acres were idle in 197L. (See Land Status and Resources Unit
. Map - Appendix B.)

Road right-of-way occupies 3,760 acres (1.6%).
Approximately 0.8 percent of the total watershed area, or 1,600
acres, has been approved for subdivision by the Maricopa County
Planning and Zoning Commission. All of this is located in Harqua-
hala Valley. Except for a few isolated houses and mobile homes,
these subdivisions have not been developed.

Of the total watershed area, 213,500 acres (89%) is
unimproved desert classified as multiple-use land primarily for
livestock grazing, wildlife, and limited recreation. Some of this
area is within the higher elevations of the Saddleback and Big
Horn Mountains which are too steep and rugged for cattle.

Approximately 1,500 acres (0.6%) are occupied by
farmsteads, businesses, 0ld mines, and other miscellaneous uses.

je« Surface Water Resources 2,4

The term to best describe the surface water resources
in this watershed is '"meager." There are no perennial streams,
The average annual runoff from the total watershed entennial
Wash 1s approximately 0.1 inches per year which is(figfpercent of
the average annual rainfall.
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There are numerous intermittent flow washes in the
watershed with characteristics typical of the semi-arid setting.
The ma jor washes head in the Harquahala, Big Horn, and Saddleback .
Mountains. Surface water flows occur after intense thunderstorms
or prolonged rains. From the mountains, the wash channels increase
in size attaining maximum width at slopes of about one percent.. {y/
When slopes approach .5 percent, the flows can no longer sustain
heavy bedload transport and the channels fan or braid out into
smaller ill-defined washes. Bedload deposits remain in the drainage
pattern and result in constant shifting of channels.

The entire watershed is tributary to Centennial Wash

which forms the southwestern boundary for about 17 miles. Centen-

nial Wash is an ephemeral stream with most of its drainage 'area

outside of the Harquahala Valley Watershed boundary. The drainage

area above Harquahala Valley exceeds 700 square miles. , 4, .. Nansas-

—— —_—— tCh437305M’

Tiger Wash is the main wash within the watershed

boundary. The wash originates in the Harquahala and Big Horn S LAY

Mountains and drains the extreme northern and western areas of

the watershed. Major tributaries are Browns Canyon Wash and Pump

Mine Wash. At the developed areas in Harquahala Valley, Tiger

Wash has a drainage area of about 160 square miles with a length

of 35 miles. In the upper reaches, Tiger Wash is well-defined.

However, as the wash leaves the mountains at a narrow gap between

the Harquhala and Big Horn Mountains and enters the flatter

Harquahala Plains area, the wash braids out into several smaller

washes; therefore, flows from Tiger Wash enter the downstream

Harquahala Valley area at widely separated points in a sheet

flow condition.

There are seventeen manmade stock watering tanks
scattered over the watershed. This equates to one surface water
impoundment for every 22 square miles of area. Eight are in the
lower Harquahala Plains area and the remainder in the upper portions
of the watershed. Sixteen of the tanks are solely dependent upon
surface water runoff, The exception is a small tank located at
the southeast corner of the watershed in section 30, T1N, R8W.

This tank is maintained by irrigation tailwater and consequently
has a more permanent nature than the others.

The total area of semipermanent surface water is
estimated at no more than 10 acres, a ve Xow phoportion when
compared to the total watershed area of (239,360 dcres. ‘374 sl
There are five natural springs in the watershed. ’/fﬂz///i
All five are located in the Harquahala Mountains at elevations

above 3,500 feet,

k. Groundwater Resources 2,&,8,9,10,11

The Harquahala Valley watershed, for the purpose of




however, the Maricopa County Planning and Zoning Department
projects the watershed to remain largely in its existing state
as uninhabited rangeland and irrigated agriculture.

The twenty farm operations on 19,000 acres of crop-
land within the watershed are cooperators with the Buckeye-
Roosevelt Natural Resource Conservation District. Ten of
the cooperators have developed conservation plans on more than
11,000 acres. One of the above ten cooperators has entered
into a long-term agreement with the Agricultural Stabilization
and Conservation Service, in which he is obligated to accomplish
the planned land treatment. An additional five active cooper-
ators are now developing conservation plans. Nearly 9,000
acres are considered to be adequately treated at the present

times.

There are six ranching operations utilizing the non-
cropland within the watershed. Investments made to date by
these operators have been primarily limited to development of
livestock water, fencing, and application of proper grazing
use.

9. Projects of Other Agencies 253,31

No projects have been completed by other agencies
in the watershed. The Granite Reef Aqueduct of the authorized
Central Arizons Project will traverse the watershed from west
to east. The aqueduct will be a concrete lined canal, 2l feet
bottom width and 16.43 feet deep. Design capacity is 3,000
cubic feet per second. A 20 foot diameter tunnel is proposed
through Burnt Mountain. The aqueduct will be located immed-
lately downstream from Harquahala F,R.S. for approximately
a 10% mile reach length from Buckeye-Salome Road eastward to
Burnt Mountain. The emergency spillway for Harquahala F,R.S.
will discharge into the aqueduct,

The U.S. Bureau of Reclamation is constructing a flood-
water retarding dike (Tiger Wash Detention Basin) upstream of
the aqueduct and extending from Buckeye-Salome Road westward
to Centennial Wash. Total drainage area above the dike is 166
square miles, of which 140 square miles are within the boundaries
of the Harquahala Valley Watershed. The dike will control the
Tiger Wash drainage area, Floodwater releases and the emergency
spillway will outlet into Centennial Wash upstream from where
Interstate 10 crosses the wash., The dike will be located
approximately 6 miles upstream from Centennial Levee. This
structure will reduce the drainage area and therefore the
installation cost of Centennial Levee. Construction began in
August 1976. (See Project Map.)

The Harquahala Valley Irrigation District has prepared
a preliminary irrigation water distribution plan for the
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distribution of water from the Granite Reef Aqueduct. In
general, the plan is designed to take advantage of the flood
control structures currently proposed. Detailed designs will
be prepared when a firm allocation of Central Arizona Project
water is made to the District. Centennial Levee has been
located immediately upstream from the proposed canal on the
west side of the valley. The levee will provide flood
protection for about a 3.7 mile length of the canal. On the
east side, Saddleback F.R.S. and Saddleback Diversion would
protect about a 10.8 mile reach if a canal is to be located
below these structures. Protection to the proposed irrigation
laterals and associated facilities would be provided by all
of the project structural measures,

Two large floodwater retarding reservoirs and three
water spreading systems, constructed by the Bureau of Land
Management, are located on Centennial Wash. One structures
is located 11 miles northeast of the town of Wenden. The
other is 7 miles southeast of the town of Salome (Narrows
Dam). Although the dams are not located in the watershed,
their detention capacity does provide the lower agricultural
area of the watershed some protection from Centennial Wash
flooding.

. Water and Related Land Resource Problems

1. Land and Water Management 2,4 .

A major portion of the watershed is rangeland.
Becsuse of climatic conditions the area supports few peren-
nial grasses and forbs. Principal plants are chiefly desert
shrubs and trees. Heavy use of the range by livestock has
further reduced the amount of palatable vegetation. All of
the range sites in the proposed structure area are presently
in poor or fair condition. Most of the grazing is during the
spring when the grasses are most abundant.

Changes in vegetation types and amounts have been
characterized by a reduction of perennial grasses and desirable
shrubs and an increase in annual grasses and unpalatable
shrubs, such as creosotebush. These vegetative changes have
increased the already large amount of bare soil subject to
erosion.

Improved management of the land and the establishment
of vegetation is necessary in many areas to improve cover
conditions. Economic return per acre on these desert lands
is low. (Most grazing is done on an open range basis.) Ranchers
cannot afford to spend large sums of money to treat the land.

#NOTE: This structure failed in July 1975.

o0 date it has not
been repaired. :
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In the irrigated areas, the lack of a dependable
water supply and reoccurring floodwater damages limit the
ability of landowners and operators to obtain maximum economic
return from the land. Although the land is highly productive,
irrigated farming in the desert requires considerable expendi-
tures. Pumping costs are high. Well establishment and the
deepening of existing wells is expensive. Mechanized farming
requires large investments in machinery and related operation
and maintenance costs. All of these necessary expenses detract
from the installation of land treatment measures and other
farm improvements.

2. Floodwater Damage 2,4.27,28

Floodwater damage in the watershed is concentrated
in the Harquahala Valley since this area 1s the only part of
the watershed where development has occurred.

The majority of the land in the valley is considered
as floodplain land. Grades are so flat that almost all of
the farmland is inundated by the larger storms. Natural
well-defined flood channels are almost nonexistent.

On the east side and south of Courthouse Road, flood-
waters from the west slopes of Saddleback Mountain enter the
valley via numerous small washes on approximately a 5 mile
front. Total drainage area above the perimeter of the valley
is about 11.0 square miles. Floodwater damage occurs to
irrigated farmland and a partially developed subdivision
located in section 8, TIN, ROW.

On the east side and north of Courthouse Road, flood-
waters are generated from the north slopes of Saddleback
Mountain, the south and east slopes of Burnt Mountain, the
alluvial fan between the mountains, and an alluvial fan area
on the east side of the Big Horn Mountains. Total drainage
area above the perimeter of the valley is about 30.3 square
miles. Concentration of flood flows occur at three major
locations. A small diversion along the west section line of
section 3, T2N, R8W, directs runoff northward into a channel
running west along the north section lines of sections 32 and
33, T2N, R8W. The channel decreases in size and capacity as
it enters the irrigated areas and eventually becomes nonexistent.
There is also a small diversion running north to south along
the east section line of section 20, T2N, R8W, that funnels
floodwater down into the irrigation areas. The third point of
concentration occurs around the northeast quarter of section 19,
T2N, R8W, resulting from a diversion constructed around the
southwest quarter of section 17, T2N, R8W.

Floodwaters occurring in the north part of the valley
originate in the Big Horn Mountains and a large alluvial area
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between the mountains and Interstate 10. Floodwater must

pass through about a 5 mile reach of Interstate 10 before
entering the valley. In this reach, there are concrete box
culverts at 12 major wash crossings. Pipe culverts are located
at numerous smaller reach crossings. The drainage area above
this reach is about }8.5 square miles.

A major concentration of flow occurs just west of the
Buckeye-Salome Road overpass. Ten 10 feet by 5 feet concrete
box culverts under Interstate 10 funnel floodwater southward
in a channel adjacent to Gin Road. : ‘

Floodwater enters the northwestern part of the valley
primarily as sheet flow on about a 3 mile front. Total
drainage area affecting the northwest side is about 92 square
miles measuring from the northwest edge of the irrigated lands.
Contributing drailnage area includes the Big Horn Mountains and
a large alluvial fan area between the mountains and the valley.
Drainageways are intersected by about L miles of Interstate 10
between the Gin Road box culverts and the middle of section 35,
T3N, R1OW. Pipe culverts are located at many small wash
crossings, however, the only major drain is through fifteen
10 feet by 5 feet concrete box culverts located approximately
where Interstate 10 crosses the north section line of section 1,
T2N, R10W.

The valley is particularly vulnerable to damage from
the west where two large drainage areas, Tiger Wash and
Centennial Wash, enter.

Tiger Wash drains the northern and western parts of
the watershed. The wash is well-defined until it leaves the
mountains and enters the flatter Harquahala Plains where
braiding of flow occurs in section l, TLN, R10W, and the wash
splits into two separate forks. The east fork continues across
the Harquahala Plains and enters Harquahala Valley as primarily
sheet flow through section 19, T2N, R9W, and section 2L, T2N,
R10W. The wash crosses Interstate 10 through twelve 10 feet
by 5 feet concrete box culverts located in section 34, T3N,
R1OW. The west fork enters Centennial Wash on a broad front
several miles northwest of the irrigated lands in the valley.
The total drainage area of Tiger Wash above the west side of
the irrigated lands is about 160 square miles. Floodwater from
- this drainage area enters the valley either as direct sheet
flow or comingled with flow from Centennial Wash.

- Centennial Wash enters the valley from the west and
serves as a drain for the entire watershed. The total drainage
area of Centennial Wash at Gin Road, including Tiger Wash, is
about 835 square miles.# A major division of flow occurs in

#NOTE: Drainage area as shown for Centennial Wash is that
downs tream from the U.S. Bureau of Land Management dam
near Wendon.
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Centennial Wash at Allison Tank where floodwater goes north
and south around the tank. The north division continues due
east for several miles and swings southward through the heart
of the irrigated lands in Harquahala Valley. All along this
eastern path, the flood flows continuously spread over the
valley. Under high stage, floodwater advances on a broad
front of approximately 3% miles in width across the valley.
The 100-year frequency flood on Centennial Wash would inundate
an estimated 8,000 acres of irrigated land in Harqushala
Valley. (See Figure 2.) The extreme vulnerability of the
valley to flood flows from the Centennial Wash and Tiger Wash
drainage area is illustrated on Figure 1, which depicts the
actual path of the 1960 flood. The frequency of this flood
was not determined, however, it was not a rare occurrence,

The total drainage area affecting Harquahala Valley
is summarized below:

Area Drainage Area

East Side
South of Courthouse Road 11.0 square miles
North of Courthouse Road 30.3 " "

North Side L8.5 " "
Northwest Side 92.0 " "
West Side
Tiger Wash 160.0 " "
Centennial Wash 675.0% " "
Total 1,016.8 square miles

#NOTE: Drainage area as shown for Centennial Wash is
that downstream from the U,S. Bureau of Land
Management dam near Wenqgn.

The farmland is highly productive and is being inten-
sively farmed. Most of the irrigation ditches are concrete
lined. Farm roads are well maintained. Expensive homes have
been built on many of the farms. Fach farm has a large inventory
of expensive equipment that is vulnerable to flooding. Regard-
less of where a storm may center, sediment laden floodwater
flows across the floodplain. Crops are either damaged or
destroyed. Concrete lined irrigation ditches are broken and
field ditches and furrows are eroded. Floodwater either scours
or deposits sediment on county and farm roads. Floodwater flows
through homes damaging structures, contents, and yards. Mechan-
ical parts and interiors of vehicles are damaged. Sheep and
other livestock drown. Fences and farm structures are damaged.

A storm expected to occur once every 100 years, on
the average, will inundate 16,000 cultivated acres and cause
damages estimated at $2,638,000. This would seriously affect
the economy of this watershed for several years.
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A storm expected to occur once every other year will
inundate 3,050 cultivated acres., Damages estimated at $503,000
would result from a storm of this size.

The principal floodwater damage results’/ from overland
flow during high intensity summer storms. An estimated L8
percent of all floods are expected to occur during the months
of July, August, and September.

The history of flooding in the valley coincides with
the history of development. The accounts of a resident of the
area during the homesteading period describe the washing away
of a farmhome during a flood on Centennial Wash in the 1930's,

In 1951 heavy rains fell in the mountains to the north
and east of Harquahala Valley and caused a flood in Centennial
wWash. The floodwaters floated out one mile of 26-inch and
30-inch diameter pipe of the E1l Paso Natural Gas Company. Cost
of repairs totalled approximately $200,000.

In 1960 a storm washed out 8 miles of Gin Road from
Salome Road to Centennial Wash. The storm also washed out
about | miles of Courthouse Road and uncovered Arizona Public
Service gas lines which had to be repositioned and recovered.
The actual area inundated from flows that occurred on Centennial
and Tiger Washes is shown on Figure 1.

The storm of September 9 and 10, 1963, caused extensive
damage. Electrical power to the valley was lost for 32 hours
due to downed lines. Five miles of concrete irrigation ditch
was washed out or damaged, Floodwaters inundated 5,753
irrigated acres and caused an estimated $4/;2,600 in damages.

An August 26, 196lL, storm which inundated 8,400
cultivated acres was the principal storm evaluated. (See
Figure 3.) During this storm 2.5 inches of rain fell on the
south slopes of Burnt Mountain and produced a peak discharge
of about 7,000 cfs. Floodwater, sediment, erosion, and
indirect damages amounted to approximately $883,500. More
than forty miles of farm roads were damaged. About 10 miles
of concrete lined ditch and 70 miles of earth ditch were either
destroyed or filled with sediment. Twenty-nine homes and
apartments were flooded to interior depths of from 2 to 8 inches.
Values of these homes range from $2,000 to $20,000. Furniture
was damaged as were carpets, electrical appliances, and improve-
ments. Several miles of dike were overtopped and broken by
this flood. The manmade channels were filled beyond capacity
and had to be reworked following the flood only to be damaged
again the following September and again in February. Agricul-
tural damages due to floodwater from the August 1964 storm are
estimated at $489,200. Damages, other than agricultural, are
estimated at $35,500, This storm killed 204 head of sheep
and 65 head of cattle were either killed or unaccounted for,
(See Figures P15, P16, and P17.)
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The September 13, 196l, flood inundated 5,000 acres
of irrigated cropland and washed out ditches and roads. Damage
amounted to $400,000. Frequency of occurrence of this storm
is estimated to be lli percent.

The February 6 and 7, 1965, flood with an estimated
frequency of occurrence of 50 percent, inundated 3,000 acres
of irrigated cropland. Damages were approximately $387,410.

The August 16, 1965, flood caused damages on both
the east and west sides of the valley. Storms were centered
on the east side of the valley and over the mountains in the b
Tiger Wash drainage area. Total damages were not evaluated, quﬂw' 2
One residential home had 18 inches of water around it and vé‘”;“
floated off the foundation. There was extensive damage to
roads. An estimated 360 ascres of cropland required releveling.

A major storm occurred during August 1971, causing
considerable damage in the valley. Floodwaters entered the
valley from the north off Burnt Mountain and the Big Horn
Mountains, and from the northwest and west in Tiger Wash and
Centennial Wash. The actual extent of flood damages was not
documented, however, many photographs were taken both from the
ground and from the air during and following the flood. These
photographs show extensive flooding and damage. (See Figure

P19.)

At the time of the flood, Interstate 10 was not open
for traffic, but construction of the highway was essentially
completed. Roadbeds were up to rough grade but not paved.

Cross drainage concrete box culverts and pipes were in place.
The flood damaged an estimated 8 to 10 mile reach of the
highway. Roadbeds were overtopped at many locations with
considerable erosion. Drainage culverts were undercut primarily
at the outlets and left hanging in the air supported only in
cantilever. (See Figure P18.)

Although total damage to the highway 1s unknown,
considerable expense was obviously involved in repair. Follow-
ing the storm, additional drainage structures were installed
through the highway. As an example, the concrete box culverts
at the Buckeye-Salome Road overpass that outlets down Gin Road
were increased 67 percent in size and capacity by adding four
more 10 feet by 5 feet openings to the existing six 10 feet
by 5 feet concrete box culverts. Flow from these culverts
washed out an 8 foot width of the paved Gin Road roadbeds for
about lf miles. Flow undercut and washed out about 60 feet of
a 24-inch diameter concrete irrigation pipe at a siphon under
Gin Road. (See Figure P20.)

Flood flows into the west side of the valley came
from the Tiger Wash and Centennial Wash drainages. The path
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196 GILA RIVER BASIY

./,' $=5175. Centennial Wash near Arlington, Ariz,

Location.--lat 33°16'12" (revised), long 112°L7'S0", in sec.7, T.2 S., R.5 ¥., on upstream side of ford on former U.3. Zigmmy %0, 3.0
1iies upstreaz frox Gillespie Dam and L.4 miles southwest of Arlington.

Drai=age area.--1,310 sq mi, approxi=ately.
Pecords available.--January 1961 to September 1567.
Gage. ---ater-stage recorder. Datum of gage is 773.22 £t above mean ses level, datum of 1529.

Averasge discharge.--6 years, 1.£2 cfs (1,320 acre-ft per year).

Sxtremes, --Vaxim= azd =inimm Sor the vater years 1964-57 are contained in the following table:
Aaximmm Mizimm

Water iscoarge Gage aeizint Jiscaarge
ear (cfs) (Zeet) Date (c?s)
1564 July 31, 1664 2,3% 3.7 Most of year o]
1565 Feb. 7, 1965 1,040 3.27 Most of year 0
1966 Sept.13, 1%66 5,500 L.13 ost of year 0
1567 Sept. 5, 1967 1,240 3.27 Most of year o)

1561-67: ¥aximum di{scbarge, 14,500 cZs July 23, 1961 (gage beigat, 4.70 £t), Zrom rating curve extended above 5,500 cfs by
logarithmic plotting; oo flov for moat of time.

Semaris. --2ecords fair sxcept flovs belov 100 cfs, which are poor. Flow regulated by severasl small retention dams in upper end of
oasin.

Discharge, in cubic feet per second, vater jyear October 1963 to Septemcer 1664

Day let. tov. Dec. Jan. reb. L Mar. Apr- Hay June culy

,.
&
n
)
g
B

N
[l V]

NP A
QCO+FHr0O OO0OCOO0O OOO0OO0 OCOOO0OOC COCOO OOrYWI*

OWwWD-an

12
13
14
pi

w

y, O0000 000CO Q0QOO0OO0O NNOCO COOOCO ©COOO0OO0

17

13

22

24

R

0000 OODOO QOOOO0 O0OOOO OCOOO O0OOCO
"
r

Le3RYR

Total
Mean
Max
Min
Ac-ft

=
=3
=&
R
o o
w
°
[+

COO0o0o
00000
[eN=N6NoNe)
COoOVao
[eNeoRoNeNe)
[sNeoNoRbNe)
[o o Nv e sl
[ e ele o)
[oN e NeNeNe)
%

8.8

dol

Cal yr 1563: Total 0 Mean Max 0 Mn 9 Ac-
Wer yr 1564: Total $82.4 Mean 2.§9 Max 348 Min o Ac
2t

Peak discharge (base, 1,000 cfs).--july 31 (1730} 2,890 cfs (3.74 2t).

@

[




FLOOD OF AUGUST 26,1964
Harquahala Valley
Watershed

Maricopa & Yuma Counties, Arizona
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A storm expected to occur once every other year will VE;Mw, An1
inundate 3,050 cultivated acres. Damages estimated at $503,000 ¥
would result from a storm of this size. S | ])Jhb4~q¢

The principal floodwater damage results/;rom'overland 44'““0A
flow during high intensity summer storms. An estimated L8 QE?‘9Q§7
percent of all floods are expected to occur during the months - =
of July, August, and September. ST e el ewIenE e ;;i@ﬁf@ruj

- - The history of flooding in the valiéy coincides with ﬁaﬁa’?*‘

the history of development. The accounts of -a -resident of .the -
area during the homesteading period describe the washing away -
of a farmhome during a flood on Centennial Wash in the-1930's.

.. In 1951 heavy rains fell in the mountains to the north
and east of Harquahala Valley and caused a flood in Centennial
Wash. The floodwaters floated out one mile of 26-inch and
30-inch diameter pipe of the El Paso Natural Gas Company. Cost
of repairs totalled approximately $200,000.

In 1960 a storm washed out 8 miles of Gin Road from
Salome Road to Centennial Wash. The storm also washed out
about L miles of Courthouse Road and uncovered Arizona Public
Service gas lines which had to be repositioned and recovered.
The actual area inundated from flows that occurred on Centennial
and Tiger Washes is shown on Figure 1.

wy 1963

The storm of September 9 and 10, 1963, caused extensive No B.ow/
damage. Electrical power to the valley was lost for 32 hours T
due to downed lines. Five miles of concrete irrigation ditch g“”f’
was washed out or damaged. Floodwaters inundated 5,753 Sopak 141762
irrigated acres and caused an estimated $44;2,600 in damages.

An August 26, .196l, storm which inundated 8,400 R A
cultivated acres was the principal storm evaluated. (See — 2T
Figure 3.) During this storm 2.5 inches of rain fell on the - 3/,3/tI=

south slopes of Burnt Mountain and produced a peak discharge Toer 27- 1]-<FS
of about 7,000 cfs. Floodwater, sediment, erosion, and ¢ " <
indirect damages amounted to approximately $883,500. More 2&‘,2L.*——
than forty miles of farm roads were. damaged.  About 10 miles : )5 Sk
of concrete lined ditch and 70 miles of earth -ditch were_ _either
destroyed or filled with sediment. -Twenty-nine homes and -
apartments were flooded to interior depths of from 2 to 8 inches.
Values of these homes range from $2,000 to $20,000, Furniture
was damaged as were carpets, electrical appliances, and improve-
ments. Several miles of dike were overtopped and broken by

this flood. The manmade channels were filled beyond capacity
and had to be reworked following the flood only to be damaged
again the following September and again in February. Agricul-.
tural damages due to floodwater from the August 1964 storm are
estimated at $489,200. Damages, other than agricultural, are
estimated at $35,500. This storm killed 204 head of sheep

and 65 head of cattle were either killed or unaccounted for. £
(See Figures P15, P16, and P17.) :
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Centennial Wash at Allison Tank where floodwater goes north
and south around the tank. The north division continues due
east for several miles and swings southward through the heart
of the irrigated lands in Harquahala Valley. All along this
eastern path, the flood flows continuously spread over the
valley. Under high stage, floodwater advances on a broad
front of approximately 3% miles in width across the valley.
The 100-year frequency flood on Centennial Wash would inundate
an estimated 8,000 acres of irrigated land in Harqushala
Valley. (See Figure 2.) The extreme vulnerability of the
valley to flood flows from the Centénnial Wash and Tiger Wash
drainage area is illustrated on Figure 1, which depicts the
actual path of the 1960 flood. -The frequency of this flood
was not determined, however, it was not a rare occurrence.

The total drainage area affecting Harquahala Valley
is summarized below:

Area . Drainage Area
East Side
South of Courthouse Road 11.0 square miles
North of Courthouse Road 30.3 " "
North Side L8.5 " "
Northwest Side 92.0 " "
West Side
Tiger Wash 160.0 " "
Centennial Wash 675 .0% " "
Total 1,016.8 square miles

#NOTE: Drainage area as shown for Centennial Wash is
that downstream from the U.S., Bureau of Land
Management dam near Wenégn.

The farmland is highly productive and is being inten-
sively farmed. Most of the irrigation ditches are concrete
lined., Farm roads are well maintained. Expensive homes have
been built on many of the farms. Each farm has a large inventory
of expensive equipment that is vulnerable to flooding. Regard-
less of where a storm may center, sediment laden floodwater -
flows across the floodplain. Crops are either damaged or-
destroyed. Concrete lined irrigation ditches are broken and
field ditches and furrows are eroded. Floodwater either scours
or deposits sediment on county and farm roads. Floodwater flows
through homes damaging structures, contents, and yards. Mechan-
ical parts and interiors of vehicles are damaged. Sheep and
other livestock drown. Fences and farm structures are damaged.

A storm expected to occur once every 100 years, on
the average, will inundate 16,000 cultivated acres and cause
damages estimated at $2,638,000. This would seriously affect
the economy of this watershed for several years.
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156 GIIA RIVER BASIN
9-5175. Centennial Wash near Arlington, Ariz.

Location. --Lat 33°16'05", long 112°47'50", on line between seca.7 and 8, T.2 S., R.5 W., on upstream side of ford on former U. S.
Higvay 80, 3.0 miles upstream from Gillespie Dam and 4.4 miles southwest of Arlington.

Drainage ares.--1,810 sq mi.
Records available.--January 1961 to September 1962.
Gage.--Water-stage recorder. Datum of gage 1s 773.22 ft above mean sea level, datum of 1929.
Extremes.--1961: Maximm discharge during period January to September, 14,500 cfs July 23 (gage height, 4.70 ft), from rating
curve extended above 5,500 cfs by logarithmic plotting; no flov for most of period.
1961-62: Maximm discharge during vater year, 1,110 cfs Sept. 6 (gage height, 3.09 ft); no flov for most of year.
Remarks.--Records poor. Discharge measurements or obeervations of no flow generally made once a month.

Discharge, in cubic feet per second, January to September 1961

Runoff in

Maximm Mean
acre-feet

3,782 2,7%0 o] 122 7,500

Peak discharge (base, 1,000 cf3).--July 23 (0630) 14,500 cfs (4.70 £t); July 29 (0830) 3,870 efs (3.71 ft).
Note.--Record began Jan. L. rlow occurred only on days Listed above. No gage-height record Jan. l-16.

Discharge, in cubic feet per second, water year Octobar 1961 to September 1962

Dec. Jan, Feb. Mar. Apr. May June July

1

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
i1

Q9

0

0

0

0
180

OCOO0O00 O0OWOO 00000 0OO0000 QOO0

Total 0 o} o]
Mean 0 0 0
Ac-fq Q o} Q

Calendar year 1961: Max 2,750 Min O Mean 10.4 Ac-ft 7,500
Water year 1961-62: Max 180 Min O Mean 0.7 Ac-ft 522

Peak discharge (base, 1,000 cfs).--Sept. 6 (0700) 1,110 efs (3.09 ft).

Note.--No gage-height record Oct. 3 to Nov. 1, Nov. 30 to Jan. 3, Feb. 28 to Apr. 2.
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9-5175. Centennial Wash near Arlington, Ariz.

‘ Location.--Lat 33°16'05", long 112°47'S0", on line between secs.7 and 8, T.2 S., R.5 W., on upstream side of ford on former U. S.
Highway 80, 3.0 miles upstream from Gillespie Dam and 4.4 miles southwest of Arlington.
i Drainage area.--1,810 sq mi, approximately.
! Records available.--January 1961 to September 1963.
t ! %.--Hater-auge recorder. Datum of gage is 773.22 ft above mean sea level, datum of 1929.
- ¢ Extremes.--No flow during year.
1961-63: Maximm discharge, 14,500 cfs July 23, 1961 (gage height, 4.70 ft), from rating curve extended abave 5,500 cfs by
logarithmic plotting; no flow for most of time.

Remarks.--No flow since Sept. 24, 1962, Observations of no flow generally made once a month. Figures of discharge for calendar
year 1962 are as follows: Maximum, 180 cfs; minimm, O; mean, 0.7 cfs; runoff, 522 acre-ft.
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9-5175.

GILA RIVER BASIN

Centennial Wash near Arlington, Ariz.

Location.--Iat 33°16'12" (revised), long 112°47'SO", in sec.T, T.2 S., R.5 W., on upstream side of ford on former U.S,. Highway 80, 3.0

miles upstreaa from Gillespie Dam and

Drainage area.--1,810 sq mi, approximately.

Records available.--Jamuary 1961 to September 1967.

Gage. --Water-stage recorder.

L.4 miles southwest of Arlington.

Average discharge.--6 years, 1.82 cfs (1,320 acre-ft per year).

Datum of gage is 773.22 ft above mean sea level, datum of 1929.

Extremes. - -Maximm and minimm for the water years 1964-67 are contained in the folloving table:

Maximum Minimm
Water Discharge Gage heignt Dischoarge
year (cts) (reet) Date {cts)
196k July 31, 1964 2,890 3.7 Most of yesr o}
1965 Feb. 7, 1965 1,040 3.27 Most of year o]
1966 Sept.13, 1966 5,500 L.13 Most of year 0
1967 Sept. 5, 1967 1,040 3.27 Most of year 0

1961-67:

Maximm discharge,

logarithmic plotting; no flow for most of time.

Remarks.--Records fair except flows below 100 efs, which are poor.

basin.

14,500 ¢fs July 23, 1961 (gage height, 4.70 ft), from rating curve extended above 5,500 cfs by

Flow regulated by several swall reteation dams in upper end of

Discharge, in cubic feet per second, water year October 1963 to September 1564
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Cal yr 1963: Total o]
Wtr yr 1964: Total 582.4

Mean 0
Mean 2.69

Max o}
Max 348

Peak 8ischarge (base, 1,000 cfs).--July 31 (1730) 2,890 efs (3.74% £%).
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198 GIIA RIVER BASIN
3-5175. Centennial Wash near Arlington, Ariz.--Continued

Discharge, in cubic feet per second, water year October 1965 to September 1966
Oct. liov. Dec. Jan. Feb. Mar. Apr. May June July Aug.
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Total
Mean
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Min
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53.3
1.7k
27

D OO OO
[CR NN NS
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[eNeNvNe No]
[eNvNeNeNb]
COOOoV
QO OO0
[eNeNsNeoo]
QOO OU O

iy

&

J
107

Mean .75 Max 177 Min 9 Ac-f% 550

Cal yr 1365: Total 277
Mean 5.65 Max 1,860 Min ©O Ac-ft 4,090

Wtr yr 1966: Total 2,061.
peak discharge (base, 1,000 cfs).--Sept. 13 (0730) 5,520 cfs (k.13 2¢).
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GITA RIVER BASIN

9-5175. Centennial Wash near Arlington, Ariz.--Continued

Discharge, in cubic feet Der second, water

year October 1566 to September 1967

199

Nov. Dec. Jan. Feb. Mar.
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June

July

Sept.
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Total 7.3 0
Mean 0.2 o]
Max 7.3 0
Min 0 0
Ac-f't 14 0
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Cal yr 1966: Total 2,014.6 Mean 5.52 Max 1,860 Min
Wtr yr 1967: Total  475.0 Mean 1.30 Max 224 Min

Ac-ft
Ac-1t

4,000
Sh2

Peak discharge (base, 1,000 cfs).--Sept. 5 (2030) 1,040 cfs (3.27 £t).




208 GIIA RIVER BASIN
09517500. Centennial Wash near Arlington, Ariz.

LOCATION.--Lat 33°16'12", long 112*47'S0", in sec.7, T.2 S., R.5 W., Maricopa County, on upstream side of ford on former U.S. Highvay
80, 3.0 miles upstream from Gillespie Dam and 4.4 miles southwest of Arlington.

IRAINAGE AREA.--1,810 sq mi, approximately,
PERIOD OF RECORD.--January 1961 to current year.
GAGE .--Water-stage recorder. Datum of gage is 773.22 ft above mean sea level.
AVERAGE DISCHARGE.--10 years, 3.34 cfs (2,420 acre-ft per year); median of yearly mean discharges, 2.4 cfs (1,700 acre-ft per year).
EXTREMES.--Current year: Maximm discharge, 2,040 cfs Aug. 20 (gage beight, 3.91 ft); no flow for most of year.
Period of record: Meximm discharge, 14,500 cfs July 23, 1961 (gage beight, 4.70 ft), from rating curve extended above 5,500 cfs;
maximm gage height, L.71 ft Sept. 5, 1970; no flov for most of time each year.

REMARKS., ~--Records poor. Flowv regulated by several small retention dams in upper end of basin. Records do not include irrigation return
flow past station.

DISCHARGEs IN CUBIC FEET PER SECOND: WATER YEAR QCTOBER 1970 TO SEPTEMBER 1971t

o
b-3
=

acT NGV DEC JAN FEB MAaR APR nAY JUN JuL

AUG SEP
1 0
2 0
3 0
I3 0o
5 [+}
IS 0
7 0
8 0
9 0
10 0
t1 0
12 1}
13 0
14 0
15 0
16 0
17 4} . S
19 5 @ Qe b’
19 0

20 400 an— 040 dfo-

770
2 510 ot /7?_05&»
2 : 10
24 0 ool hrd
2 s &/
26 0
2 0
2 0
29 ! 0
30 0
31 eeeeee eaicen eeeee e .
TOTAL 0 0 0 ) 0 0 0 ° 0 0 11690 o
MEAN 0 0 0 0 0 0 0 0 0 0 54.5 0
MAX 0 0 0 0 0 0 0 o 0 0 770 °
MIN 0 0 o 0 0 o 0 0 0 0 0 0
AC-FT 0 0 ° 0 0 o 0 0 o 0 34350 0
CAL YR 1970 TOTAL 4:417.40 MEAN 12.1 MAX 3:030 MIN 0 AC-FT 8,760
WTR YR 1971 TOTAL 1,690 MEAN 4.63 MAX 770 MIN O  AC-FT 3,350

PEAK DISCHARGE (BASE, 1,000 CFS).--Aug. 20 (2300) 2,040 cfs (3.91 ft); Aug. 22 (1000) 1,720 cfs (3.84 frt).
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2l DISCHARGE AT PARTIAL-RECORD STATIONS AKD MISCELIANEOUS SITES
Annual maximum discharge at crest-stage pertisl-record stetiopns mx‘_ng_nte* yegrs 1970-71--Continyed
Annual maximum
Drainage Period
Station No. Station name Location area of Date h:::: c:::;:
(sq mi) record (feet) (cfs)
Gile River basin--continued
09504100 Bull Camyon near I lat 34°44'20", long 112°08'35", in NWi sec.28, 0.91 1963-71( 9- 5-70 7.90 1100
Jerome, Ariz. T.16 N., R.2 E., Yavepai County, at U.S. High- 1971 ———— (a)
vay Alt. 89, 2 miles west of Jerome.
09504400 Munds Canyon tribu- Iat 34°55'20", long 111°38'40", in SW sec.22, 1.19 | h196k-T1| 9- 5-70| 11.1 705
tary near Sedona, T.18 N., R.7 E., Coconino County, at State 1971 -———— <1l
Ariz, Highwey 79, 7 miles northeast of Sedona.
09504800 Oak Creek tributary Iat 34°42'L45", long 111°52'50", in Nwh sec.12, 048] 1963-71) - 5-70 6.02 47
near Cornville, T.15 N., R.4 E., Yavapai County, &t county 9-29-71 2.72 <1
Ariz, road, 2.5 miles east of Cormville.
09505600 Dirty Neck Canyon near | Iat 34°30'45", long 111°21'30", in N& sec.23, 3.2 1965-71| 9- 5-70 7.88 210
Clints Well, Ariz. T.13 N., R.9 E., Coconino County, at county 11971 2.48 <1
road, 4 miles southwest of Clints Well, and
18 miles north of Peysonm.
09505900 Cottonwood Wash near Iat 34°30'20", long 111°45'10", in REZ sec.l9, 6L 1964-71 | 8-1L-70 3.23 110
Camp Verde, Ariz. T.13 N., R.6 E., Yavapai County, at Cemp 9-29-71 5.9k 195
Verde-Pine road, 7 miles southeast of Camp
Verde.
09510170 Camp Creek near Lat 33°45'35", lomg 111°29'LL", in SWd sec.2l, 2.6 |1963-66%, | 9- 5-70 2.55 136
Sunflower, Ariz. T.5 N., R.8 E., Maricope County, oo right 1967-71] 6-19-71( 1.70 66
bank st upstream side of culvert on State
Highway 87, half a wile upstreasm from mouth,
end 7 miles south of Sunflower.
09512300 Cave Creek near Iat 33°47'00", long 112°00'24", in SWi sec.12, 121 1958-67¢, | 9- 5-70 5.38 2,700
Cave Creek, Ariz. T.5 N., R.3 E., Maricopa County, or left bank 1968-71| &- L-T1 2.36 364
200 ft upstream from Prescott-to-Mesa trans-
mission line, 5 miles southwest of town of
Cave Creek, and 5.0 miles upstream from Cave
Creek Dam.
09512420 Iynx Creek tributary Iat 34°32'51", long 112°23'58", in SE2 sec.3l, .95 1965-T1 (s) ——— 820
near Prescott, T.1% N., R.1 W., Yavapai County, on Walker (s) ——— b300
Ariz. Roed, 40O ft south of State Highwey 69, end 9-13-69 LoTh b10
L miles east of Prescoti. 9- &-T0 7.39 5
&~ -m 6.80 160
09512700 Agua Frie River trib- | lat 34°01'55", long 112°08'L5", in SWi sec.l15, al.11 1963-T1| 7-21-70 5.L5 ()
utary No. 2 pear T.8 N., R.2 E., Maricopa County, at State §-21-71 5.30 ()
Rock Springs, Ariz. Highwey 69, 1 mile socuth of Fock Springs.
09513650 Agus Fris River at Iat 33°36'2L", long 112°1€'1L", in NWitwi k1,637 1963-T1| G- 5-70 L.60 5,000
El Mirege, Ariz. sec.16, T.3 K., R.1 E., Maricopa County, &t 8- -71 1.87 250
Grand Avenue 0.75 mile soutneast of E1 Mirage.
09513820 Deadmar Wash near lat 33°50'30", long 112°08'LO", in Nw} sec.27, 1.1 1960-T1{ 9- 5-70 5.56 1,630
New River, Ariz. T.6 N., R.2 E., Maricopa County, &t State 8-21-71 5.07 1,300
Highway 69, 4.5 miles south of New River.
09513890 New River at Peoria, Iat 33°35'43", long 112°15'45", in SEA sec.16, 317 1960-71| 9- 5-70| 10.28 | 20,000
Ariz. T.3 N., R.1 E., Maricope County, at Grand §-21-T1 6.23 7,430
Avenue, 1.75 miles northwest of Feoria.
09513910 | New River near Lat 33°32'12", long 112°16'52", in NE{NWL sec.8,| 323 1961-63, | 12-23-65! 4.15 | al,300
Glendale, Ariz. T.2 N., R.1 E., Maricopa County, at Glendale 1964-70¢ , | B8-21-71 6.6 e 7,000
Avepue, 2 miles upstream from mouth, and 1971
6 miles west of Glendele.
09514200 Waterman Wash near lat 33°19'49", long 112°30'33", in SwikEd 403 h196k-71| 8- 9-70 5.21 3,800
Buckeve, Ariz. sec.2l, T.1 8., R.3 W., Maricope County, g-11-71 5.55 2,080
2.4 miles above mouth, 5.2 miles southeast
of Buckeye.
09515800 Hartman Wash near lat 33°57'4€", long 112°49'L0", in SE} sec.12, 5.57 | B196k-T1| &- 5-70 7.00 1,600
Wickenburg, Ariz. T.7 N., R.6 W., Maricopa County, at U.S. High- 8-19-71 4.95 1,000
way 60, 5.7 miles west of Wickenburg.
09516500 Hessayampe River near | lat 33°53'0€", long 112°39'41", in SWASE: sec.3,| 77k 1939-47+, | 9-13-69 8.15 650"
Morristown, Ariz. T.6 N., R.4 W., Maricope County, 3.0 miles 1954,1956f 9- 5-70| 19.0 47,500
northwest of Morristown, 7 miles southeast 196k-71( 8-18-71 9.07 2,000
of Wickenburg.
09516600 Ox Wash near Morris- lat 33°53'00", long 112°39'00", in NWi sec.ll, 6.31 1963-71| 9- 5-70 1.97 160
town, Ariz. T.6 K., R.4 W., Maricope County, at U.S. High- 8-20-T1 2.26 250
wvay 60, 2.4 miles northwest of Morristown.
09516800 Jeck Rabbit Wesh near | Iat 33°39'32", long 112°49'40", in KEisEd 137 1964-71] 4- L-65 8.05 ae 200
Tonopah, Ariz. sec.25, T.4 K., R.6 W., Maricopa County, 9-13-66 8.10 ae 200
100 feet upstream from the Wickenburg- 9- 5-701 10.00 | e 5,000
Hassayampa Road, 4.5 miles upstreem from 8-17-T1 9.31 |e2,500
Star Wash, and 14 miles northeast of Tonopah.
09517000 Hassayampa River near | Iat 33°20'50", long 112°k3'30", in NWk sec.13, [1,470 1961-T1] 9-15-67 3.95 e 500
Arlington, Ariz. T.1 S., R.5 W., Maricope County, at former 5= 5-T0 8.40 | 39,000
U.S. Highway 80, 1.8 miles upstream from 8-11-711 4.02 1,230
mouth, and 2.8 miles northeast of Arlington.
09517200 Centennial Wash trib- | Iat 33°50'40", long 113°27'00", in SWiSWE 2.79 1963-T1| 9- 5-70 L.66 T20
utary near Wenden, sec.2k, T.6 N., R.12 W., Maricopa County, &t 8-20-T1 2.84 170
Ariz. U.S. Highwaey 60, 5 miles northeast of Wenden.




DISCHARGE AT PARTIAL-RECORD STATIORS AND MISCELIAREOUS SITES 245
Annual maximum discharge at crest-stage pertisl-record stations during water years 1970-Tl--Continued
Annua! maximum
Drainage Period R
Station No. Station name Location .“.8 of Gage Dis-
(sq mi) record Date height chntg_e
{feet) (efs}
Gila River basin--continued
09517280 Tiger Wash near 1at 33°44730", long 113°16'43", in Swiswd gs.2 1953-71{ 9-13-66 T.96 1,450
Aguilm, Ariz. sec.26, T.5 N., R.10 W., Maricopa County, 81467 6.94 62¢
17 miles south of Aguila. 12-19-67 €.67 L4C
8-20-70} 10.2 4,550
£-20-T71 6.5 2,000
09517400 Winters Wash near Iat 33°29'22", lomg 112°55'05", in SWiNwd 47.8 1962-T1| 6&- -6k 6.00 850
Tonopah, Ariz. sec.30, T.2 K., R.6 W., Maricope County, 2- 7-65 5.91 &10
C.3 zile downstreax from Airline Road, and 12-10-€5 L.9€ 39¢
1 mile east of Tonopeh. G- 3-67 €.11 900
12-19-67 6.66 1,350
11-15-6E €.2 960
9= 5=70 5.15 L&D
6-20~T1 5.10 1,000
09519600 Rainbow Wash tribu- Iat 33°14'35", long 112°38'15", in RE} sec.23, £3.45 1963-71] &- 6-70 5.76 810
tary near Buckeye, T.2 S., R.b W., Maricopa County, at U.S. High- (1.02) 7- -1 5.1l 660
Ariz. wvay 80, 9.5 miles southwest of Buckeye.
09519750 Bender Wash near Ist 32°54'25", long 112°33'05", in Nw sec.l5, 68.8 1963-71| B8-14-T0 L.Lko 100
Gila Bend, Ariz. T.6 5., R.3 W., Maricopa County, elong side 8- -71 7.35 2,670
of Interstate Highwey 8, 10 miles southeast
of Gile Pend. Prior to Oct. 1, 1956, at site
0.65 mile downstream.
00519760 Sauceds Wash near Iat 32°52'14", long 112%45'30", in SEicwd ulzb 1963-T1 R 1G- 2-67| az.75 aBLC
Gila Bend, Ariz. sec.27, T.6 5., R.5 W., Maricopes County, at 8- -70 5.80 2,85
State Highway B85, 5.3 miles south of Gils Bend 8- -71| 3.80 | 1,500
00519780 Windmill Wash near Iat 33°02'54", long 112°50'17", in SE} sec.25, 12.9 196471 ©-15-69 7.70 & 150
Gile Bend, Ariz. T.4 S., R.6 W., Maricopa County, et county £-12-70 7-39 =
roed, 10.5 miles northwest of Gile Bend. £-15-71 9.83 1,658
00520070 Baragan Wash near Iat 32°58'52", long 113°25'25", in SWiNwd val8 1571 9-29-T1 2.65 50C
Hyder, Ariz. sec.20, T.5 S., R.11 W., Yuma County, on left
bank 250 ft downstreem from road crossing,
and 15.1 miles north and northeest of Dateland
exit from Interstate 8.
09520100 Militery Wash neer Iat 32°50'43", lomg 113°16'4L", in Sw} sec.3, 8.70 1963-71| §&-30-63 3.03 a820C
Sentinel, Ariz. T.7 5., R.20 W., Maricope County, et 10-19-€3 2.1€ ee 60
U.5. Highwey 80, 4.1 miles west of Sentinel. 1- 6-€5 1.29 e12
£-20-T70 1.77 €3
12- =70 1.65 e20
09520110 Hot Shot Arroyo near Iat 32°20'49", long 112°48'31", in SWi sec.29, Ll 1966-71| 7-27-70 5.91 170
Ajo, hriz. T.12 S., R.5 W., Pima County, at State High- 11971 5.27 nd
way 85, 3 miles southeast of Ajoc.
09520130 Daerby Arroyo neer Iat 32°21'19", long 112°49'31", in Kwi sec.30, L.72 1966-71| 6&- 2-70 777 %
Ajo, Ariz. T.12 S., R.5 W., Pima County, at State High- £-15-T1 7.32 e500
way 85, 2 miles southeast of Ajo.
05520160 Gibson Arroyo at Iat 32°22'48", long 112°51'L0O", in NWiSWE 2.18 1967-71] 8- 2-70 7.60 1,800
Ajo, Ariz. sec.l%, T.12 S., R.6 W., Pima County, &t 8-19-71 ——— <1C
2nd Avenue next to rallroed tracks in Ajo.
09520200 Black Gep Wash neer Iat 32°42'23", lopg 112°50'L43", in NWiNEL 12.1 1963-71! 8-20-70 ——-- ©1C
Ajo, Ariz. sec.26, T.8 5., R.6 W., Maricopa County, &t G9-30-T1 8.40 735
State Highway 85, 5.7 miles north of Midway,
and 23 miles north of Ajo.
09520230 Crater Renge Wash Iat 32°33'44", long 112°52'37", in NWinwd 1.49 1963-71| 9-13-66 1.56 e5C
near Ajo, Ariz. sec.15, T.10 S., R.6 W., Maricope County, at 197C c——— (a)
State Highwey 85, L.l miles north of Maricopa- G- =71 2.62 30C
Pima County line, and 13.5 miles rnorth of Ajo.
09520300 Alsmo Wash tributary Iat 32°06'00", long 112°46'15", in SWi sec.22, .90 1963-71| &- 2-70 2.85 210
near Ajo, Ariz. T.15 S., R.5 W. (unsurveyed), Pime County, at 11971 .93 3
State Highway 85, 20 miles southeast of Ajo.
05520350 Mohawk Pess Wash at lat 32°3'44", long 113°44'30", in STigwd .09 1963-71] &- 1-70 k.10 117
Mohewk, Ariz. sec.17, T.8 S., R.1k W., Yuma County, at 9-29-T1| .2.97 G
Southern Pacific Reilroad crossing, 0.6 mile
east of Mohawk.
09520380 Mohawk Wash near Iat 32°42'32", lopg 113°52752", in SWiswh 503 1971 1971 ---- (a)
Tacns, Ariz. sec.23, T.8 S., R.16 W., Yuma County, over
inverted siphon oo Mohawk Canal, 4.4 miles
east of Tacna.
09520400 Ligurte Wash at lat 32°40'33", long 114°17'38", in FWiNwd sec.2, 1.99 1963-T1| 2-10-T0 2.43 1735
Ligurta, Ariz. ¥/ T.9 5., R.20 W., Yuma County, at U.S. High- 9-29-71 2.33 156
wvay 80 at Ligurte, and 9.0 miles west of
Wellton.
09520480 Castle Dome Wash Iet 32°46'22", long 114°23'02", in SWASEL 237 1971 9-29-T1 5.54 | e 3,000
near Dome, Ariz. sec.35, T.7 S., R.21 W., Yuma County, on Dome
Valley Road, 0.2 mile east of U.5. Highway 95,
and 1.7 miles northwest of Dome.
09520600 Fortuna Wash near Iat 32%2'46", long 114°26'55", in NWiNEd 39.3 1971 9-29-71] 6.2k 1,600

Rlaisdell, Ariz.

sec.30, 7.8 5., R.21 W., Yuma County, 0.3 mile
dovnstream from Gila Gravity Mein Canal, and

11.5 miles east of Yuma.
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The September 13, 196ly, flood inundated 5,000 acres  7&.94"
of irrigated cropland and washed out ditches and roads. Damage
amounted to $4,00,000., Frequency of occurrence of this storm
is estimated to be YLl percent.

The - February 6 and .7, 1965, flood with an estimated 4377/V -
frequency of occurrence of 50 percent, inundated 3,000 acres ,//////
of irrigated cropland. Damages were isProximately $387,410.

~ Yo res £ afles 1418,

The August 16, 1965, flood caused damagés on both
the east and west sides of the valley. Storms were centered
on the east side of the valley and over the mountains in the b
Tiger Wash drainage area. Total damages were not evaluated. Y}gﬂ”‘
One residential home had 18 inches of water around it and 061/
floated off the foundation. There was extensive damage to '
roads. An estimated 360 acres of cropland required releveling.

A major storm occurred during August 1971, causing
considerable damage in the valley. Floodwaters entered the ,?“"4Qi
valley from the north off Burnt Mountain and the Big Horn -
Mountains, and from the northwest and west in Tiger Wash and Gléer;%jﬁ
Centennial Wash. The actual extent of flood damages was not , 7
documented, however, many photographs were taken both from the ﬂdwf‘
ground and from the air during and following the flood. These 6%u£)2ﬂgl
photographs show extensive flooding and damage. (See Figure ~ "

P19.) 3350 A%

At the time of the flood, Interstate 10 was not open /QV“‘r’QQJ
for traffic, but construction of the highway was essentially 2049

completed. Roadbeds were up to rough grade but not paved. | 720 @éﬂ_
Cross drainage concrete box culverts and pipes were in place. -
The flood damaged an estimated 8 to 10 mile reach of the YR 2L

highway. Roadbeds were overtopped at many locations with
considerable erosion. Drainage culverts were undercut primarily
at the outlets and left han%ing in the air supported only in
cantilever. (See Figure P18.)

Although total damage to the highway is unknown,
considerable expense was obviously involved in repair. Follow-
ing the storm, additional drainage structures were installed
through the highway. As an example, the concrete box culverts
at the Buckeye-Salome Road overpass that outlets down Gin Road
were increased 67 percent in size and capacity by adding four
more 10 feet by 5 feet openings to the existing six 10 feet
by 5 feet concrete box culverts.. Flow from these culverts
washed out an 8 foot width of the paved Gin Road roadbeds for
about l miles. Flow undercut and washed out about 60 feet of
a 24~-inch diameter concrete irrigation pipe at a siphon under
Gin Road. (See Figure P20.) - . I -

' Flood flows into.the west side of the valley came
from the Tiger Wash and Centennial Wash drainages. The path
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196 GIIA RIVER BASIN

9-5175. Centennial Wash near Arlington, Ariz.

Location.--Lat 33°16'12" (revised), long 112°47'50", in sec.7, T.2 S., R.5 W., on upstream side of ford on former U.S. Highwmy 80, 3.0
Ailes upstream from Gillespie Dam arnd L.4 miles southwest of Arlington.

Drainage area,--1,810 sq mi, approxizately.

Records available.--January 1961 to September 1967. |
;

%.--’Jater-suge recorder. Datum of gage 18 773.22 ft above mean sea level, datum of 1929. |

Average discharge.--6 years, 1.82 efs (1,320 acre-ft per year). |

Extremes. --Maximm and minimm for the water years 1964-67 are contained in the following table:

> Maximum Minimm
i Water Discharge Gage neight Discharge
year (crs) (feet) Date (cfs)
1964 July 31, 196k 2,8%0 3.7% Most of year o]
1965 Feb. 7, 1965 1,040 3.27 Most of year o] ,
' 1966 Sept.l3, 1566 5,500 4.13 Most of year o]
1967 Sept. 5, 1967 1,040 3.27 Most of year 0 !

1961-67: Maximm discharge, 14,500 cfs July 23, 1961 (gage height, 4.70 ft), from rating curve extended above 5,500 cfs by i
logaritimic plotting; no flow for most of time. i

Remarks.--Pecords fair except flows below 100 cfs, which are poor. Flov regulated by several small retention dams in upper end of |
basin.

Discharge, in cubic feet per second, water year October 1963 to September 1964
Day Jct. Nov. Dec. Jan. Feb. Mar. Apr. May June July

Sept.
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Cal yr 1963: Total 9 Mean 0O Max o}

Min 0 Ac-ft 0
Wtr yr 1964: Total 982.4 Mean 2.69 Max 348 Min o

Ac-ft 1,950

Peak discharge (base, 1,000 cfs).--July 31 (1730) 2,890 cra (3.74 £t).




Figure P15. Flood and sediment damages in Har=-
quanala Valley from storm of August 26-27, 196i.

Figure P16. Floodwaters from the storm of August
26-27, 196lL. Looking west along Courthouse Road.
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Figure P17. Irrigation canal washed out by the
i flood of August 26-27, 1964. Looking east along
b mid-section line, Section 7, T1N,R8W.

Figure P18. Flood damage to Interstate 10 culverts
from storm of August 1971.
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Figure P19. Looking northwest across irrigated
lands ol Harquahala Valley showing floodwaters
from storm of August 1971.

Figure P20, Flood damage to pavement and irriga-
tion plpeline washed out from storm of August 1971.
Looking north along Gin koad toward Interstate 10,
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discussed and shown on Figure 1. The flow braided out in the
vicinity of Allison Tank and entered the valley on a broad
front. The actual acres inundated by the 1971 flood were not
determined, however, the flood did not appear to have the extent
of the 1960 flood. Frequency of the 1971 flood and peak dis-
charge was not determined.

of the flood followed the same path as the 1960 flood previously .

The storm of October 6 and 7, 1972, centered over the
north side of the valley and produced runoff-from the south
slopes of Burnt Mountain and the Big Horn Mountains. As in
1971 floodwater went through the Interstate 10 box culverts at
the Buckeye-Salome Road overpass and washed out about 3 miles
of Gin Road including from 2 to 5 feet of the west edge of the
paved roadbed. There was no damage to Interstate 10 except
for some minor ponding. About one mile of concrete ditch was
either washed out or filled with sediment. In sections 26 and
35, T2N, R9W, the water that had been flowing along Gin Road
broke to the east and flooded idle land. The damages from this
storm were not extensive and are probably in the range of annual
to biannual storm damages.

The storm of September 26, 1976, inundated approxi-
mately 3,800 acres of agricultural land. Most of the floodwaters
came from Centennial Wash and followed the path as shown on
Figure 2. Direct crop and road damages were high. Total
damages were estimated at $250,000. These damages would have .
been prevented by Centennial Levee.

3. Erosion Damage 2,4

A total of eight Hydrologic Soil Groups were mapped
in the watershed. On-site erosion rates for these units are
shown on Figure 4. The rates range from a low of 103 tons/
sq.mi./year for fine grained basin fill deposits to 300 tons/
sq.mi./year for the rocky higher mountains. Figure l; does not
reflect erosion rates for irrigated lands in production. These
rates are quite low, averaging about 50 tons/sq.mi./year.

Erosion has not caused any ma jor problems in the
undeveloped portions of the watershed. The few unimproved
roads are periodically washed out at wash crossings causing
travel delay and access problems.

The ma jor erosion damages occur in Harquahala Valley.
In 1970 and again in 1971 approximately 3 miles of the paved
Gin Road roadbed was washed out from flow through Interstate
10 box culverts. There is annual damage to farm and county
roads, irrigation ditch berms, borders, fields and crops.

. Sediment Damage 2,4

Sediment yield is a function of several factors - \‘
runoff, type of soil, underlying soil conditions, vegetation
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showlng heavy growth induced upstream of water-
spreaders constructed in the 1950's by the U.S.
\

|
|
| Figure P25. Looking west across Centennial Wash
|
| Bureau of Land Management.

Figure P26, Growth in the flood pool of
McMicken Dam. Looking north from top of dam.
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temporary storage increases availability of soil moisture. This
will be particularly true of pseudoriparian tree species which
are important to wildlife., At other areas within the flood pool ‘
where temporary storage is infrequent, existing vegetation will
be somewhat more vigorous with little change in plant species
composition., Siltation and prolonged inundation of some areas
may periodically destroy, retard growth, or cause a change in
plant species. It is not anticipated that any reduction will

be significant or frequent. Evaluation of other flood control
structures in southern Arizona shows a general increase in
woody growth in reservoir and diversion areas. (See Figures

P25 and P26.)

A study to determine the net overall impact of
flood retarding structures in southern Arizona is being under-
taken by the 0ffice of Arid Land Studies, University of Arizona,
for the Soil Conservation Service, Arizona Water Commission, and
other interested agencies. The results should indicate the
impacts on vegetation, and give a measure of the parameters
involved.

Specific anticipated impacts of each structure are
as follows:

Saddleback F.R.S.

acres of native vegetation. This includes 60 acres
for the embankment and 100 acres for the borrow
areas and low flow channel. Approximately 12 acres
of trees will be removed. Creosotebush immediately
downstream of the structure will either be lost or
heavily stressed. Most pseudoriparian trees along
washes below the structure will receive a continued
water supply from pipes through the embankment. An
estimated 150 acres within the reservoir will have
increased vegetation induced by the extra moisture
from temporary storage.

Clearing for construction will destroy 160 ‘

Harquahala F.R.S.

Construction of Harqushala F,R.S. will require
complete removal of native vegetation from an
estimated 250 acres. This includes 191 acres for
the embankment and upstream berms; 29 acres for the
upstream low flow channel; 28 acres for cuts through
ridges; and 2 acres for the emergency spillway.
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Figure P27. Salt Cedar Intrusion into Interstate
10 borrow pit.

Figure P28. Allison Tank, Section 25,T2N,R104.




10. Social and Economic

a. Land Requirement and Tax Base

The securing of required right-of-way for the
proposed structures will remove a minimum of 1,560 acres of
private land from the tax rolls and possibly 6,677 acres,
depending upon the type of land rights obtained for the
100-~-year flowage easement on Centennial Wash. Minimum net
tax loss will be $13,000 per year. The project will also
require 1,681 acres of State Trust lands and 2,107 acres of
public lands administered by the U.S., Bureau of Land Management.

b. Health and Safety of Watershed Residents

Threat of loss of life will be greatly reduced.
Health problems due to flooding of cesspools and domestic
wells will be virtually eliminated. Another benefit,
unmeasurable in monetary terms, will be the peace of mind of
the residents.

¢, Local Sociological Impact

The influx of construction personnel into Harqua-
hala Valley will tax local facilities. At least some construc-
tion personnel will be expected to find local housing and
related community services., Few of the necessary services
are available in Harquahala Valley. Additional school facil-
ities are not anticipated. Impacts will be felt in Buckeye
and Salome.

d. Land Use Changes

The project is not expected to stimulate any land
use changes in the irrigated lands of Harquahala Valley.
However, the structures will provide flood protection to 27,300
acres of unimproved land that is presently subject to flooding,
primarily from sheet flows., This includes 10,480 acres of
private, 5,300 acres of State, and 11,520 acres of public lands
administered by the U.,S. Bureau of Land Management. A change
in ownership and/or land use should not occur on the protected
State or Federal public lands for many years - if ever. However,
the private lands will be more suited for development than at
present. Some subdividing of these lands could occur. It is
possible that by reducing losses, marginal lands will stay in
production longer if water supply becomes scarce.

11. Reoccurring Operation and Maintenance

No significant impact is expected from these activities.
Maintenance personnel wWill be in the area on an infrequent
basis. Some temporary dust problem and wildlife disturbances
could be caused by travel at the sites. Minor expenditures
may be made locally in renting backhoes or trucks to remove debris,
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12. Downstream Impacts

Downstream is defined as being that area from the
mouth of the watershed to Gillespie Dam on the Gila River.
It includes a 23 mile length of Centennial Wash from the
watershed mouth to junction with the Gila River and another
2 miles along the Gila River to the dam.

Impacts include flooding on downstream improvements,
underground water supplies, surface water supplies, and sedi-
mentation, and other environmental considerations. Discussion
includes both the effects of the project on peak discharges
and watershed yield and long duration flows from the project
dams.

a. Downstream Flooding

The first improvement is about 13 miles down-
stream of the watershed mouth in section 24, TS, R7W, where
an 80 acre field has been cleared for irrigated agriculture
within the Centennial Wash floodplain. The wash has been
channelized to the south around this development. Flow from
Winters Wash enters Centennial wash 15% miles downstream on
about a 2 mile front. Southern Pacific Railroad tracks cross
where the washes comingle. There are two 300 feet long wooden
trestles where the railroad crosses Centennial Wash proper and
another two 300 feet long trestles about 1% miles to the north-
east.

The ma jor downstream development occurs in the
Arlington Valley area. The Arlington Canal crosses Centennial
Wash about 2 miles above the Gila River. The entire Centennial
Wash floodplain in this reach has been completely developed
into agriculture. There are no defined channels. Large flows
spread out through the irrigated lands seeking a course to the
Gila River.

The project dams will control 132 square miles
of the total 1,810 square miles above the Arlington Canal.
U.S. Bureau of Reclamation Tiger Wash Detention Basin will
control an additional 166 square miles. :

The evaluation of downstream flooding potential
is a study of probabilities. The project will not have any
measurable downstream impact if a 100-year storm should occur
for the total Centennial Wash drainage area. The floodwater
retarding effect of the project dams is offset by the fact that
Centennial Levee will prevent floods from spreading out over
Harquahala Valley and thus decrease downstream peak discharges.

Peak discharges at the downstream railroad crossing
resulting from a 100-year storm occurring only above Harquahala
F.R.S., Saddleback F.R.S., Saddleback Diversion and Centennial
Levee Reach 1 will be reduced by 8l percent - from 17,190 cfs
to 2,700 cfs. Flood damages will be reduced accordingly.
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Peak dlscharges at the Arlington Canal, resulting
from a 50-year storm occurring only above Saddleback Diversion
will be increased by one third - from 3,000 cfs to 4,000 cfs.
This is because the diversion prevents flows from spreading
out over the irrigated lands of Harquahala Valley. Centennial
Wash can easily handle this flow without damage to improvements
for the entire reach except through Arlington Valley, where
there are no channels.

Centennial Levee will modify flow conditions
on Centennial Wash. Flood flows presently spread out through
Harquahala Valley and peaks are reduced. The peak discharge
at the downstream railroad resulting from a 100-year storm
occurring only over the drainage area controlled by Centennial
Levee will be increased by one third - from 15,000 cfs to
20,000 cfs, This is assuming the Tiger Wash Detention Basin
is in place. Railroad drainage facilities are adequate to
convey this flow; however the irrigated lands in Arlington
Valley will be adversely affected.

An attempt hes been made here to reflect the
worst possible conditions in regard to the potential of flood-
ing in the Arlington Valley area. It should be borne in mind,
however, that all of the irrigated lands that are subject to
flooding from the Centennial Wash drainage area lie within the
flood prone area of the Gila River as determined by the U.S.
Geological Survey. _

b. Downstream Groundwater Supplies

Runoff from high frequency rainfall events
occurring in the drainage areas above the floodwater retard-
ing structures will be effectively contained by the structures.
The highest percentage of recharge occurring from project
impoundment will occur within the Harquahale Plains Basin.
Downstream recharge will be greatest when larger storms occur.
High flows will be slowed, routed around the water absorbing
agricultural lands of Harquahala Valley, and released into
Centennial Wash at a nondamaging rate for a longer duration
than would occur under pre-project conditions. As the duration
of flow is increased, more time is available for water to
infiltrate through the bottom of Centennial Wash into the
underground system. This amount will not be large. No attempt
has been made to quantify the average annual increase in
downstream recharge as there will be many years in which no
flow at all will occur. It is estimated, however, that for
a 100-year event over the project structures, downstream re-
charge will be increased by about 100 percent over pre-project
conditions.

¢c. Downstream Surface Water Supply

Gillespie Dam serves as a diversion point for
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Enterprise Canal on the west. Neither are dependent upon

two canal systems, the Gila Bend Canal on the east and the
flow from Centennial Wash. .

U.S. Geological Survey gage records at a measur-
'ing station on Centennial Wash about 1 mile upstream from the

é%j/ Gila River show that for the 12 year period between 1962 and

. 1973 there was no flow recorded for 123 months out of the total

1ily months of record.

J

The impact of the project on downstream surface
water supplies is minimal. Of the total 1,810 square miles
of drainage area at the gaging station, the project dams will
slow runoff rates from about 132 square miles or less than 8
percent of the total drainage area.

d. Other Downstream Environmental Considerations

| The 100-year storm event would be released from

| the project dams in about 10 days. Over this period, project
L flow rates would decrease from a high of 500 cfs to no flow,
This flow should aid the growth of vegetation along the course
of Centennial Wash and make water available for a longer
period for use by wildlife. The flow should all infiltrate
before reaching downstream irrigated lands in the Arlington
Valley area and the Gila River.

13. Land Subsidence and Earth Cracks

Irrigation pumpage in the project agricultural
areas has resulted in substantial lowering of the water table,
Similar situations throughout the State have been accompanied
i by land subsidence and earth cracks,

The Soil Conservation Service and the Arizona Water
Commission have examined the basin searching for any land
i disturbances. In 1966, an earth crack was discovered in the
} SW¥ section 36, T2N, R9W. This location is approximately 3%
miles west of Saddleback F.,R.S. The earth crack was backfilled
with 5 to 6 feet of compacted soil and to date no settlement
has been noted. The land subsidence appears to have been .an
isolated case, and there have not been any reported occurrences
since that time. 1Its location is not in the vicinity of any
proposed structures, however, it does underscore the potential
for subsidence within the project area.

Aware of the subsidence potential, the U.S. Bureau
of Reclamation has conducted precise leveling surveys along
the Granite Reef Aqueduct alignment. The surveys were started
in 1971 and to date no appreciable subsidence has been recorded.

Earth cracking can occur in an erratic pattern and
cannot always be predicted even with detailed studies. None




VI. ALTERNATIVES

" A. Alternative of Accelerated Land Treatment Only

The majority of floodwater, erosion, and sediment damages
in the watershed occur to improvements in Harquahala Valley.
Damaging floodwaters come from 341.8 square miles of watershed
drainage area adjacent to the valley and 675 square miles of
Centennial Wash drainage area. The control of floodwater by
land treatment measure would require a structural and vegeta-
tive program on the total 1,016.8 square miles.

Since 1954 the U. S. Bureau of Land Management has conducted
an intensive land treatment program on Centennial Wash. The
program consists of two large dams that meter floodwater out to
approximately fifty downstream waterspreading dikes. This system
has been very effective in healing headcuts, preventing gully
and sheet erosion, increasing vegetative growth and improving
wildlife habitat. However, as shown on Figure 1, Centennial
Wash Flood of 1960, flood damages along Centennial Wash have
not been reduced to acceptable levels,

In this arid climatic area adequate amounts of vegetative
and structural land treatment measures could not be installed
and maintained to prevent flooding in Harquahala Valley. Legal
restraints imposed by downstream water rights limit the appli-
cability of structural land treatment measures on upstream
watersheds in the State of Arizona.

B. Alternative of Nonstructural Measures

The nonstructural measures considered in combination with
an accelerated land treatment program included floodplain
zoning, floodproofing, flood insurance and outright purchase
of improvements subject to damage.

Under the authority of the State Flood Control Act of 1973,
Maricopa County has enacted floodplain regulations governing
developments in floodplain areas. The county, however, has
not delineated the floodplain in Harquahala Valley.

When fully implemented and enforced, county floodplain
regulations will prevent flood damage to new nonagricultural
developments., They will not prevent damage to new agricultural
developments. They will not prevent damages to the existing
improvements or to agricultural development in the valley.

Floodproofing is the installation of individual protective
devices for existing property. The floodproofing measures
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considered included raising of floor levels, protective berms/
channels, watertight closure doors, relocation of structurcs,
and protective structural walls., A limited number of improve-
ments in Harquahala Valley could be effectively floodproofed

by employing these measures either singularly or in combination.
The structures most receptive are the elementary school and the
cotton gin. Protective berms could be placed around these units
at an estimated cost of $15,000. To prevent floodwater from
entering irrigation wells, protective concrete structural walls
could be placed around the pumps and engines/motors at an
estimated cost of $1,850 for each well. To prevent floodwaters
and sediment from entering the tailwater pumpback sumps, protec-
tive dikes could be placed around these sumps at an estimated
cost of $3,600 for each sump. Buried gas lines and telephone
cables could be lowered to prevent washout.

Floodproofing measures are not applicable to crops, land,
farm roads, irrigation ditches, livestock, county roads, Inter-
state 10, and most of the residential, commercial and industrial
buildings. Most buildings are set on concrete slabs and for
the most part with less than six inches of elevation between
the floor and natural ground. It would be very expensive to
attempt to raise these buildings.

The floodproofing alternate was investigated without
regard to legal constraints or what impact individual measures
would have on adjolning or downstream properties and improvements,
Dikes, channels, protective berms, protective walls, etc., cannot
be placed so as to protect an individual without the possibility
of inducing damages to others., Because most of the improvements
in Harquahala Valley cannot be practically floodproofed, the
planned structural program would still be required,

Flood insurance would reduce the local adverse economic
impact of flooding on owners of existing developments; however,
the financial burden would transfer to other sectors of the
national economy. No net benefit would be realized.

The outright purchase of all improvements in Harquahala
Valley that are subject to floodwater damages would require an
expenditure in excess of an estimated $50,000,000 (1974 costs).
Approximately 16,000 acres of developed and highly productive
irrigated cropland would be removed from the national economy.

C. Alternative of Installing the Approved 1967 Plan
2

with Revisions

Details of the approved 1967 Plan are contained in the
publication, "Watershed Work Plan - Harquahala Valley Watershed -
U.S.,D.A. - Soil Conservation Service." Proposed structural
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measures included two floodwater retarding structures (Burnt
Mountain F.R.S. and Big Horn F.R.S.); two floodways (Burnt
Mountain and Big Horn); three diversions (Saddleback, Burnt
Well, and Little Horn); and one levee (Centennial Levee).

The plan was completed prior to the construction of
Interstate 10, The highway has now been completed and it crosses
the alignment of two of the proposed structures, Saddleback
Diversion and Big Horn Floodway. No crossings were provided
through the highway for these units.

The extremely high expense and requirement for traffic
control involved in crossing Interstate 10 eliminates the instal-
lation of the 1967 Plan without some revision. During the inves-
tigations for this statement, studies were conducted to revise
the 1967 Plan.

The installation of the Revised 1967 Plan would cost an
estimated $10,540,530 in installation cost of which $9,122,570
would be Public Law 566 costs and $1,417,960 from other funds.
Costs reflect updating to current design criterie and 1975 costs.
This plan would provide an 8 percent higher level of protection
to existing development but would be more costly than the
recommended plan.

The environmental impacts would not be appreciably different
from those of the recommended plan as presented in the "Environ-
mental Impacts'" section except in two major instances. The
Revised 1967 Plan would not protect the Granite Reef Aqueduct
or the proposed western main canal of the Harquahala Valley
irrigation water distribution system. Protection features for
these facilities would still have to be constructed with resulting
dual adverse environmental impacts. Burnt Mountain F.R.S. would
be located one-half to one mile above Interstate 10, creating
aesthetic distraction.

D, Major Alternatives in the Selection and Design of

Components of the Recommended Plan

1. Alternative of Dam across Main Watercourse of Centennial

Wash

The project sponsors and other interested parties have
suggested that a dam be constructed across the main watercourse
of Centennial Wash as a substitute for the proposed Centennial
Levee.

The total drainage area of Centennial Wash at a point
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irmediately above Harquahala Valley is approximately 652 square
miles or 117,280 acres. This exceeds the authorization limit

of 250,000 acres maximum under Public Law 566 and consequently
is beyond the jurisdiction of the Soil Conservation Service.
Although a dam could conceivably be constructed by other agencies
or groups, there is not a good efficient damsite anywhere on
Centennial Wash that is close to Harquahala Valley. The most
efficient site is 23 miles upstream at the location of the
existing Narrows Dam. This dam could possibly be enlarged,
however, the site is geologically suspect. There appears to be
a fault on the left abutment and sinkholes have appeared in past
instances in the flood pool.

A dam constructed across the wide alluvial floodplain
nearer to Harquahala Valley would be expensive. Rough estimates
of such a structure are $12,000,000. This greatly exceeds the
installation cost of Centennial Levee without a corresponding
increase in flood reduction benefits.

2. Alternative of Channelization of Centennial Wash

It has been suggested that the main watercourse of
Centennial Wash be restricted and channelized through Harquahala
Valley. The proposal would require dikes on the west side of
the valley to funnel the existing widespread sheet flow into a
confined channel. The channel would extend 13 miles through
the valley. This channel system could not be constructed under
the authorities of Public Law 566 because of the same restraints .
on drainage area size as discussed in number 1 above.

A channel of design capacity equivalent to the protec-
tion afforded by Centennial Levee would cost an estimated
$1,500,000 (197l prices). Extensive stabilization measures
would be required to prevent channel scour and degradation.
Level of benefits would remain the same as in the recommended
plan.

3. Alternative of Installing a Channel System in Place of

Saddleback F.R.S,.

This alternative would replace Saddleback F.R.S. with
a channel system constructed through the developed arezs of
Harquahala Valley.

Channels would be constructed along the east section
lines of sections 20 and 29, T2W, R8W; &loag the north and east
section lines of section 33, T2N, R8W; along the north section
line of section 32, T2N, R8W; and a channel would extend L4, miles
due south from the northwest corner of section 32 outletting

10l
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HARQUAHALA VALLEY

Flood of September 2L-26, 1976

2 Wegeks AFIER. NATHLEEN,
b“ T S 0131876

Severe flooding occurred in Harquahala Valley on Friday evening
Septembef 2y, 1976, and again on Sunday morning, September 26, 1976.
Extensive damages resulted throughout the watershed. The flooding
inundated approximately 3,800 acres of prime agricultural land.
Direct crop and road damages were high. Total damages were estimated
to be about $250,000,

The flood event that occurred on September 24-26, 1976, was
estimated to have a recurrence interval of about once in four years.
Heavy damages from a low frequency occurrence indicate the severity
of the Harquahala flood problem. The Soil Conservation Service has

proposed a P.L. 566 project that will furnish needed flood control

protection to the Harquahala Valley. Had the project been constructed,

all major flood damages would have been prevented.
A field flood evaluation of the watershed was initiated by the
Flood Control District of Maricopa County (FCDMC), Soil Conservation
Service (SCS), and the Arizona Water Commission (AWC). The resultant
data are enclosed:
1. SCS trip report by R. McArthur, Harquahala Watershed - Flood
Observation - Sept. 28-29, 1976.

2. Map showing appro#imate inundation area. (Flood of Sept.
2h-26, 1976.)

3. Photographs and captions showing flood damages (Flood of

Sept. 2L-26, 1976). ' :
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE Rjiver Basin-Watershed Planning Staff

‘were busy repairing the less damaged roads but some of the more severely

Suite 326, Arizona Title Building, 111 W. Monroe St., Phoenix, AZ 85003

WS - Harquahala Watershed - Trip Report of DATE: October 15, 1976
Flood Observations - September 28 - 29, 1976

Ronnie L. Clark
RB/WP Staff Leader

On Monday, September 27, we received a telephone call from John Pronske,
DC, Buckeye Field Office. He reported to Dick Reidhead that they had
experienced flooding within the Harquahala Watershed on Friday night,
September 24, and again Sunday morning, September 26.

We discussed the need for flood data and decided to drive into the area
the next day. Tuesday, September 28, Dick Reidhead, Steve Erb, Johm
Fronske, and I drove into the Eagle Tail and Harquahala Watersheds.

We observed the effects from minor flooding and related damages from
runoff within the Eagle Tail Watershed. It appeared that the main
damages were to road systems,

Harquahala Valley was more severely flooded with most of the water coming
from Centennial Wash, but an appreciable amount from the Big Horn
Mountains. Major flood damages appear to be land scouring and sedimen-
tation, crop damages and road damages. Some of the farmland will require
cleaning and releveling. The effected cropland will have some reduction
in yields but the main impact will be the reduction in quality; this is
especially true for cotton. Road damages were quite extensive. Farmers

damaged roads will require hauling and rebuilding 200 to 800 foot stretches
of roadway. There were several on-farm concrete ditches that were heavily

damaged.

We looked at damages on the Frank Rogers, Clyde Tramps and Harry
Porterfield farms. 'John Porterfield, son of Harry Porterfield, took us
over their farm in his jeep. This farm was one of the most severely

damaged.

At the conclusion of the day we decided that most of the effected area
could still be seen from the air and aerial photos would be the most
efficient way to map out the flooded area. John Fronske said he could
meet with some of the effected landowners or operators and acquire flood
damage information. Reidhead and Fronske took photos of damaged areas.

On Wednesday, September 29, I made arrangements with Chandler Flyers for
a charter flight. We invited Bob Ward, FCDMC, and Steve Erb, AWC, to go
along. We left Sky Harbor Airport at 1 p.m. and returned at 3:15 p.m,

The flight followed a route taking us along the Gila River, up Centennial

Wash to Harquahala Valley, four sweens_th:nugh.:ha—ua&ieﬁ-and out of the

valley following Buckeye Road. R EC E l V E D

0CT15 1976

Arizona Water Commissicn \ ’
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R.L. Clark
October 15, 1976

Ward, Erb, and I took photos. I took about 60 photos which I have
located on a map. Weaver, Reidhead, and I reviewed these and have sent
them to the Arizona Water Commission. They have agreed to study them
and map out the flooded area as well as possible.

T WA e At

Robin P. McArthur
Hydraulic Engineer

cec:
John W. Peterson Asst. STIC
John Fronske, DC, Buckeye FO
eve Erb, AWC
John Weaver, Civil Engineer, RB/WP Staff
Richard Reidhead, Jr., Agricultural Engineer, RB/WP Staff
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488 i} GILA RIVER BASIN

09517500. CENTENNIAL WASH NEAR ARLINGTON, ARIZ.

LOCATION. - -Lat 33°16'12", long 112°47'50", in sec.7, T.2 S., R.5 W., Maricopa County, on upstream side of ford on former U.S. Highway
80, 3.0 mi (4.8 km) upstream from Glll!.'spl.e Dam and 4.4 mi (7.1 lcm) southwest of Arlington.

DRAINAGE AREA.--1,810 mi? (4,690 km?), approximately.
PERIQD OF RECORD.--Jsnuary 1961 to current year.
GAGE. - -Water-stage recorder. Datum of gage is 773.22 ft (235.677 m) above mean sea level.

AVERAGE DISCHARGE.--15 years, 3.56 ft?/s (o 101 m*/s), 2,580 acre-ft/yr (3.18 hm’/yr); median of yearly mean discharges, 2.1 ft/s
(0.060 m*/s), 1,500 acre-ft/yr (1.85 hm®/yr).

EXTREMES. --Current year: Maximum discharge, 7,800 ft}/s (221 m'/s) Sept. 26 (gage height, 4.38 ftor1.335 m), from rating curve
extended above 5,500 ft?/s (160 m*/s); no flow most of time.
Period of record Maximum discharge, 14,500 £t2/s (411 m®/s) July 23, 1961 (gage height, 4.70 ft or 1.433 m), from rating curve
extended above 5,500 ft3/s (160 m*/s); maximm gage height, 4 71 ft (1. 436 m} Sept. 5, 1970; no flow for most of time each year.

REMARKS. - -Records poor. Flow regulated by several small retention dams in upper end of basin. Records do not include irrigation
return flow past station.

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
: MEAN VALUES
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PLCAK DISCHARGE (BASE, 1,000 CFS).--Sept. 26 (1930) 7,800 cfs (4.38 ft).
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CLEAN AIR FORCE

MEMORANDUM : -
Don't drive one in five
TO Fellow Staff Members
FROM: Lin Stevens Rl

DATE: January 4,1989

SUBJECT: Rideshare And Vanpool Brown Bag Luncheon

January 16th-20th is "CLEAN AIR FORCE State Government Challenge
Week"™. To encourage participation by DWR employees a brown bag
luncheon has been scheduled.

Next Tuesday, January 10th at 12 noon in the Basement Training
Room, B014, employees are invited to meet Melody Girard and
Rachael Lutjeans. Melody is with the Capitol Rideshare program
and Rachael works for the Vanpool program.

This is an opportunity to learn more about each program, ask
questions and sign up. Homemade cookies, cake and punch will be
served.

. If you have any questions, please call me at 1553.






