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USDA - Soil Conservation Service
201 E. Indianola Ave., Suite 200
Phoenix, Arizona 85012

December 20, 1984

Re: Eastern Maricopa County Master Drainage Study

•

near Dan:

In regards to your recent request for Powerline Floodway hydrology data we
have aade further search and have retrieved the study material for this
structure. Robin McArthur and Barry Millsaps, hydraulic engineers on our
etaff. have eubsequently aet with Kebba Buckley, on Deceaber 13, and reviewed
the ..terial with her.

lecent studies have been Bade ~y Harry Mill'Aps to determine inlet design flow
requirements along leach 4 of the IWCD Floodway. He included the Powerlinc
Floodway as part of his study. Bis work appears to lati.fy our needs for
d.signing the Poverline Floodvay-RWCD Floodway junction structure.

Unless you foresee .om~ changes that sight impact upon the Powerline Floodway,
we recommend that it and its associated drainage area be excluded from the
Eastern Maricopa County Master Drainage study area.

If further discussion 18 needed please contact U8.

State Conservationist

bee: l-l. \-layne Kiilgore, ASTC (H), SCS, Phoenix, AZ
Ralph M. Arrington, SCE, SCS, Phoenix, AZ
Harry C. Millsaps, Hyd. Engr., SCS, Phoenix. AZ
Robin P. McArthur. Hyd. Engr., SCS, Phoenix, A2

RPM:bjp

~
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BUCKHORN-MESA WATERSHED
ARIZONA

FINAL

SUPPLEMENTAL WATERSHED WORK PLAN

AGREEMENT NO. 1

AND

SUPPLEMENTAL WATERSHED WORK PLAN NO. 1

JUNE 1976



iv

Zip Code

The Maricopa County Board of Supervisors recently approved
changes to the subdivision regulations that require deten
tion facilities be included in all new subdivision plats to
detain a lOO-year, two-hour storm. The Board of Super
visors will enforce these regulations in such a manner that
the volume of storm water to be stored, for the area between
the system of floodwater retarding structures and the
Roosevelt Water Conservation District Floodway will equal
or exceed one (1) inch over the newly developed area.

i'H0f.NIX, ARIZONA BS009
3335 W. DlJHANr;n

The program conducted will be in compliance with all
requirements respecting nondiscrimination as contained
in the Civil Rights Act of 1964, as amended, and the
regulations of the Secretary of Agriculture (7 CFR
Sec. 15.1-15.12), which provide that no person in the
united States shall, on the ground of race, color, or
national origin, be excluded from participation in,
be denied the benefits of, or be otherwise subjected
to discrimination under any program or activity re
ceiving federal financial assistance from the
Department of Agriculture or any agency thereof.

9. A paragraph Number 16 is added as follows:

8. A paragraph Number 15 is added as follows:

Address

The sponsoring Local Organization and the Service further agree to
all terms, conditions, and stipulations of said watershed work plan
agreement, as supplemented, not modified herein.

Flood Co~trol District of Maricopa County
Local Organization

The signing of this agreement was authorized by a motion of the governing
body of lood Control District of Maricopa County adopted at a meeting
held on 7~

Cl erk._'_·-+~~~J...::i--,,~~.:::=:::::::::~..,....... Da te_"'::;:'f::5=:::::::7-~~L..£.-~ _
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3325 West Durango Street • Phoenix, Arizona 85009 • Telephone (602) 262·3630/262·3639

October 20, 1975

Mr. George C. Marks, State Conservationist
U. S. Soil Conservation Service
6029 Federal Building
Phoenix, Arizona 85025

Dear Mr. Marks:

In response to your letter of September 3, 1975, we are submitting comments on
the Draft Supplemental Work Plan and the Draft Environmental Impact State
ment for the Buckhorn-Mesa Watershed Project.

SUPPLEMENTAL WATERSHED WORK PLAN

Paragraph 9 of the Draft Supplemental Watershed Work Plan Agreement No.1, page
IV has now been complied with by Maricopa County. Effective October 1,1975,
the Board of Supervisors of Maricopa County approved changes to the subdivision
regulations that require detention facilities be included in all subdivision
plats to detain a 100-year two-hour storm. The exact woraing of this change to
the subdivision regulations has been reviewed by members of your staff and the~

have concurred that it meets the requirements stated in paragraph 9 (Page IV).-
DRAFT ENVIRONMENTAL IMPACT STATEMENT

1. The first paragraph on page-4 and the third paragraph on pa~.4l should be
modified as indicated in the comments above on the Supplemental Watershed Work
Plan Agreement.

2. The proposed alignment of the floodways may be modified to reduce the impact
on certain existing developments. We will discuss these matters with your staff
in the near future.

3. The penultimate paragraph on page 11 states that sponsors will obtain the
assistance of a qualified Mining Engineer in determining the extent and value
of known mineral deposits. It is our understanding that known mineral deposits
exist only in the Weekes Wash Dam site which is a responsibility of Pinal County.

4. In selecting a borrow for spoil-disposal areas close coordination should be
effected with the Flood Control District in order that a minimum impact may be
caused on proposed recreational facilities and developments.

Sincerely,

, . , ,
'.; ,'.- ~ .~-

Herbert P. Donald
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

6029 Federal Building, 230 North First Avenue, Phoenix, Arizona 85025

SUBJECT: ENG - Design Peak Discharges - RWCD noodway,
W1llimu-Chandler. Apache Junction-GUbert,
and Buckhorn-Mesa Watersheds

TO:
Richard Hat
Design U , WTSC
Port1 , Oregon

DATE: August 27, 1975

(

This !IU!IIIO is to confira the telephone conversatiO!! between Harry Millsaps,
Hydraulic Engineer, River Basin-Watershed Planning Staff, and DonWoodvard,
Hydrologist, E&WP Unit, concerning design peak discharges to be used for
the design of the RWCD YloodWay. The design discharges to be used are
those trallSDdtted to Mr. Paul Tilker by JIleIIO froaa ae dated September 23,
1974. The ADP output data frOll which the design discharges can be
obtained is referred to .a Alternate No.3 in, the 1974 aemo. Alternate
Bo.. 3 assumes I-inch of oD-site storage will. be required on all new
subdivision lands developed after 1975. This concept bas been agreed
to by the local sponsor~s) (.Marioopa County Flood Control District) and
the folloving wording is incorporated in the Supplemental Work Plan
Agreement No. I for the Buckhorn-Mesa Watershed:

"Construction of the tilCD fioodway will not cOJIIIDeDCe until a regulation
requiring storage of stona vater on all subdivisions in the area
between the system of floodwater retarding structures and the RWCD
lloodvay Is in effect. The voltJJ118 of storm water to be stored will
equal or exceed one (1) inch over the newly deve10pdd area."

If we can be of further assistance, please contact us.

Acting

George C. Harks
State Conservationist

cc:
Paul TiTher. Head. E&WP Unit
John W. Peterson, Asst. State Conserve
Ronnie L. Clark. R:8WP Staff Leader

~rry c. Millsaps. Hydraulic Engineer

"",

. ',-, :' .-: :.
, . .; ..... .:::~;.

. ': ,; ... ". ; .-.:.~ .'.:'~;
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~"FLOOD CONTROL DISTRICT of Maricopa County
Dr

3325 West Durango Street. Phoenix, Arizona 85009 • Telephone (602) 262·3630/262·3639

June 12, 1975

United states Department of Agriculture
Soil Conservation Service
230 North First Avenue
Fhoenix, Arizona 85025

•I'
ATTENTION: Mr. George C. Marks

RE: Subdivision Detention Requirements

Dear Mr. Marks:

In a meeting held in our office on June 6, 1975, we met with members
of your staff to discuss wording of paragraph 9, page vi of the
SUPPLEMENTAL WATERSHED WORKPLAN AGREEMENT NO. 1 FOR BUCKHORN MESA.
As a result of that meeting and subsequent telephone conversation with
Mr. Arrington and Mr. Stone of your staff, we suggest that the wording
in the above mentioned paragraph be changed to read as follows:

Construction of the RWCD Floodway will not commence until a
regulation requiring storage of storm water on all new sub
divisions in the area between the system of floodwater
retarding structures and the RWCD Floodway is in effect.
The volume of storm water to be stored will equal or exceed
one (1) inch over the newly developed area.

If we can be of further assistance, please contact us.

Sincerely,

~

.' '. j- I."
HERBERT P. DONALD, P. E.
CHIEF ENGINEER AND GENERAL MANAGER

HPD/LAB/ly

'I
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RE: ENr - HYDROLOGY - R\'ICD

l-tARRY MILLSAPS AND I 1\TTENDED A !'1FET HIG \'l JTH HERB DOt:l\LD ANI'
G

LES BOND ON THE HYDROLOGY OF R\~CD ON JUNE -B: IS75. THE RESULTS

OF COt-lPUTER RUHS FOR Jr.HF. PROPOSED FCDf1C REGULATIONS ~!ERE l:\I f,-

CUSSED 1M DETAIL.

ALTERNATIVES DISCUSSED WERE AS FOLLO~S:

1. ACCEPT THE REVISED ROUTING WITH S~ - J?~ INCREASE (APPROXI

('lATELY 500 CFS) REOUIRED FLOOnY!.L\Y CAPACITY l!SIr!G Tf-JE 1"0

YEAR 2-nOUR STOW-! RUN0FF AS !?AS lSi C"o(L /{f2 C¥. b S -r:,::,~e; ,

n

i. REWORD PROPOSED RFGULATION TO REOUIRf O~-SITE STORAGE I~;

ALL CASES.

Tff l\.T TI..IF i"~. BOARD OF SUPERVISORS TO ASSU~E SCS BY LETTER M

STORAGE RE0l.1J REMH!T FOR FUTUP-F DEVELOrr·1ENT NI LL BE

. ENFORCED WITHIN THE ~wcn WATERSHFD •.

4. BOARD OF SUPERVISORS TO ASSURE SCS PY LEITER THAT THEY "!ILL

ENFORCE THE ON-S ITE STORAGE 01= 1nn-YE!\R - 2-HOIJQ STORr1

RUNOFF FOR THE R~~CD WATERSHED.

IT ~fAS DEC IDED THAT THE FCDMC NI LL PREPARE A \l!ORDI NG FOR ALTERt~ATIVE

no. 3 ABOVE AtJD RE0UEST SCS REVI a,'.

~lE FEEL TH,~T IF THE RFGULATIONS .Ar~F Et'FOrCED "lITH THE HJTE'~Pr,[TA-

I

I
I
I

I
I
,I

I

I

j

• TI mJ OF STORAGE At,m DETE'NTION SO AS PEAI~ PI SCH.t\RGES ArE NOT



• Rur;OFC ROIJTH~G ~'ADE PY SCS IrJ PREVI OUSLY t\CeF-PTED HVDROLOG IC

ANALYSIS., I.E. ONE:"'I~CH STORAGE RErUIRP1cNT. THE Fcnf~': FEEL~

THEY \'·'1 LL HAVE THY S POHER OF ENFORCfnnlT I·.'ITH THe: PRFSENT

\'!ORDING OF THE' RE(:ULATION MJn WILL SO TOO FOR THE RrlCD ~'ATF.P-

SHED.

JOE 1<~1I SLEYJ AC J TUCSOn A. O.

;1

I
,I
i
d
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River Basin-Watershed Planning Staff
Suite 326, Arizona Title Bldg •• 111 W. Monroe. Phoenix, Arizona 85003

t, "

WS - RWCD Flooduay Hydrologic Analysis

Ralph Arrington
State Conservation Engineer

May 21. 1975

Attached is a copy of the printout showing the results of a recent TR-20
run for the RWCD Floodway. This run was made to determine the effect of
new subdivision regulations on the design discharges presently being used
by SCS for the design of the floodway. A comparison of the present design

\

discharges and those from the revised analysis is shown in the following
table.

COMPARISON OF PRESENT DESIGN PEAK DISCHARGES
FOR. m-lCD FLOODWAY AND TIIOSE DEVELOPED USING NE\-1 SUBDIVISION REGULATIONS



• R. Arrington 2

The present design discharges were developed assuming one inch of on-site
storage on all new lands subdivided after 1975. The new run is based on
the assumption (as interpreted from the proposed regulations) that suffi
cient storage will be required on all new subdivided lands to where the
future peaks from the subdivided area for the lOO-year. 2-hour storm will
not exceed the predevelopment peaks for this storm.

It will be noted that the revised peaks are between 5 and 12 percent
greater than those developed. assuming one inch of on-site storage.

Should you have any questions concerning the revised analysis. please let
U8 know.

Ronnie L. Clark
RBWP Staff Leader

Attachment

cc: (w/o att.)
John W. Peterson
Harry e. Millsaps
WendellA. Styner, WISe, Portland, Ore.

HCMILLSAPS : j mr

~

/', I
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff
Suite 326, Arizona Title Bldg., III W. Monroe St., Phoenix, Arizona 85003

SUBJECT: WS - RWCD Floodway, Duration of Flood Flows

TO: Wendell A. Styner, Hydrologist
West Technical Service Center
511 West Broadway, Room 209
Portland, Oregon 97209

DATE: May 15, 1975

As per telephone request, enclosed is a copy of the computer printout
for ALT 3, TR-20 run on the RWCD Floodway. Discharge hydrographs have
been printed out for selected locations along the floodway and can be
used for estimating the duration of flow at these points. The computer
hydrographs for the lOO-year storm have been plotted for·several of the
locations, and these are enclosed for your use.

It will be noted on the plotting for cross section 34 (VS-34), ALT 3,
that hydrographs for VS-82, ALT 1 & 4, have been superimposed. All
these hydrographs are actually at the same location. The cross-section
numbers were changed from one alternate to the next due to a problem 
with the TR-20 program.

As you know, we are presently making an additional run on the RWCD which
could possibly modify the design hydrographs for the floodway. The run
has been submitted to Fort Worth for processing, and we should receive
a printout sometime next week. The run is being made to analyze the
effect of new subdivision regulations which alter the amount of total
storage required on new subdivided land from that assumed in the original
analysis. We will keep you informed on this matter.

Harry C. Millsaps
Hydraulic Engineer

Ene!.

cc: R. Clark
R. Arrington



Millsaps' Copy

Suite 326, Arizona Title Bldg., III W. Monroe, Phoenix, Arizona 85003

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff
·"--'
I

• SURJECT;

TO;

WS - RWCD Flood Control Channel
Maricopa County FCD Meeting
April 23, 1975

Ronnie L. Clark
RBWP Staff Leader

Those in attendance at the meeting were as follows:

DATE: April 30, 1975

Herb Donald
Lee Ohsiek
Les Bond
Ralph Arrington
Ron Clark
Robin McArthur
Harry Millsaps

Maricopa County FCD
Maricopa County FCD
Maricopa County FCD
SCS
SCS
SCS
SCS

The purpose of the meeting was to discuss proposed changes in the Maricopa
County's new subdivision regulations and their effect upon the peak discharges
to be used in the design of the RWCD Floodway. It was explained that the
design discharges for the floodway were developed assuming that all new lands
subdivided after 1975 between the RWCD Floodway and floodwater retarding
structures as installed or proposed to be installed in the Buckhorn-Mesa,
Apache Junction-Gilbert, Williams-Chandler, and Lower Queen Creek Watersheds
would require one inch of on-site storage.

The amount of storage actually used, however, was varied by the density of
urbanization. This was calculated using the basic assumption that the
maximum density of houses in any area would be about 2,000 houses per square
mile, or each new housing unit would occupy about 0.33 acres. Insofar as
computing required storage, the same size housing unit was used for all
urban densities.

An analysis was then made assuming a retention type of storage, i.e., one
inch of runoff was removed from the projected 100-year, 24-hour storm for
the area occupied by each new housing unit within a subdivision. For example,
if the density of development was 600 houses per square mile, the total
amount of storage required would be 200 acre-inches (600xO.33xl=200) or 0.31
inches (200/640=0.31) per unit area. The required storage for other densities
of urbanization was calculated in a similar manner. The total/required
storage for a subdivision was then removed from the local inflow hydrograph
by a change (i.e., a reduction) in the runoff curve number as estimated for
the subdivision without the consideration of on-site storage.



R. L. Clark

With regard to the new subdivision regulations, however, the amount of
on-site storage is no longer fixed, but is related to "predevelopment"
peak discharges for the lOa-year, 2-hour storm. The new regulations
as proposed to be written in the Buckhorn-Mesa Supplemental Work Plan
Agreement states that: "In all new subdivisions, the runoff from the
lOa-year, 2-hour storm will be detained on-site and released at a rate
not greater than the predevelopment peak discharge for the subdivided
area."

2

With this criteria, it is first necessary to develop peak inflow hydro
graphs for the 100-year, 2-hour storm for "predevelopment" and "developed"
conditions. Then, using shortcut procedures, the hydrograph for the
"developed" conditions is routed through representative structures to
determine the amount of storage required to limit the peak outflow from
the structure to that "equal to" or "less than" the "predevelopment" peak
discharge for the subdivided area. Once the required storage has been
determined, the same procedures as used for one inch storage concept can
be applied to determine the net effect of the proposed regulations. These
procedures assume that if detention storage is used that the required
storage will be released after the peak for the subdivided area has passed,
or released in such a manner as to have only minor effect upon the peak
outflow for the subdivided area. In other words, the detained storage
is treated as retention storage and is not included in the computed
hydrograph under "developed" conditions.

The County stated that these latter conditions are already in the subdivi
sion regulations and could be written into the supplemental work plan
agreement. The County also stated that although they had originally agreed
to the one inch storage concept, that it is doubtful that a more stringent
regulation than that presently proposed could be passed by the County Board
of Supervisors. A letter from the County to SCS will be forwarded at a
later date stating the County's position with respect to the new regulation.

It is not known at this time what the total effect of the change in storage
concept will be, but preliminary analysis indicates that the net on-site
storage as required by the new regulation will be less than the one inch
used by SCS in their original analysis. This will result in increased
runoff, and thus, in the peak discharges as presently approved by SCS for
the design of the RWCD Floodway. The major change in storage appears to
be in tho~e areas ·of low density urbanization (i.e., 600 houses or less).
With the procedures used by SCS and the one inch storage concept, approxi
mately 0.31 inches of storage would be required per unit of area for this
type of development. In using the new subdivision regulations, on the
other hand, no storage would be required. This is due to the fact that
there would be little or no change in the runoff characteristic between
"predevelopment" and "developed" conditions, hence there would be little
change in peak discharges for the two conditions. There are some areas,



,~••
J".

R. L. Clark 3

however. where the new subdivision regulations may require more storage
than the on inch used by SCS. It is, therefore. recommended that addi
tional studies be made to determine the net effect of the new regulations
on the design discharges for the RWCD Floodway.

/ ~ . . ..". /I .,,(. LL..1A') 'Y'tJ- ~{ ~. ,
Harry C. Millsaps
Hydraulic Engineer

cc:
Ralph Arrington
Wendall Styner
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April 23, 1975
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FLOOD CONTROL DISTRICT of Maricopa County

~ 1\ 1':\ l( It ,s
;)\ --e ,r .,-C' ~ ..:.ull

United States Department of Agriculture
Soil Conservation Service
230 North First Avenue
Phoenix, Arizona 85025

ATTENTION: Mr. Ralph Arrington

RE: Revision in Buckhorn Mesa Supplemental Watershed
Work Plan Agreement No. 1

Dear Mr. Arrington:

L,"" I G ~1' ,:: C' L.

f? . icl/\ It.. '/
\2. Av ~ /r\'\ 'h_

As discussed in our meeting this morning, we request that Paragraph
9, Page vi of the subject agreement be changed to read as follows:

9. A paragraph number 16 is added as follows:
Construction of the Roosevelt Water Conservation
District Floodway will not commence until the

- following regulation is in effect for the area
between the system of floodwater retarding
structures and·the RWCD Floodway: In new sub
divisions, the runoff from the 100-year, 2-hour storm
will be detained on-site and released in a judicious
manner so as not to co~ncide with the peak flow in
the receiving ~~~~i~Q~e. .

We feel that this wording more closely reflects the wording and intent
of the amendments currently proposed for the Maricopa County Sub
division Regulations. As discussed this morning, we feel that this
meets or exceeds the conditions used for development of the hydrology
under future conditions as computed by your office.

As a result of discussions with local engineers and other interested
parties, we have every reason to believe that a change in the proposed
detention requirement would cause an indefinite delay in adoption of
any detention requirement for the unincorporated area of Maricopa County.
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Mr. Ralph Arrington
Page 2
April 23, 1975

We appreciate the opportunity we had to discuss this matter with
the Soil Conservation Service staff.

Sincerely,
I ~

4~A11~C[,fl1'U4e'it • DNAl, p.,. •
Chief Engineer and General Manager

HPD:LAB:dt

J
(,

o ,:;.. i
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff

Suite 326, Arizona Title Bldg., 111 W. Monroe. Phoenix, Arizona 85003

SUBJECT: WS - Wi11iams Chandler (RWCD Floodway) DATE: March 18, 1975

TO: District tngineer
u. S. ArmY CQVPs of Engineers
Attn: ~. John Peterson
300 Noith Los Angeles Street
Lo~/~geles, California 90053
/'>

As per telephone request on March 17, 1975, enclosed 4s a line diagram
sho~ng the location of evaluation points for the 1974 analysis of the
RWCD Floodway. We have also enelosed a plotting of the rainfall areal
reduction curve used for this analysis. This curve was developed by
Jim Malone (l'ormer SCS hydrologist) in November of 1970. Colllputed.
hydrographs for selected locations along the RUCD have also been
enclosed for your information.

If we can be of further assistance, please let us know•

• Ronnie L. Cark
RBWP Staff Leader

Enclosures

ce: (w/o encl.)
R. S. Swenson
H. C. Millsaps '

• ~ ..
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DATE: January 23. 1975

85003

_/ UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE River Basin-\latershed Planning Staff
I

Suite 326. Arizona Title Bldg., III W. Monroe, Phoenix. Arizona

rite;}
SUBJECT; WS - RhO F1oodway. Buckhorn-Mesa Watershed

nydro1ogy. Uydraulics

•
TO: Kent Chen and John Pedersen

F100dplnin Management Section
Corps of Engineers
P. O. Box 2711
Los Angeles. CA. 90053

In response to your telephone conversation with Harry Millsaps and
Rexford Stone of our office concerning the R,,'CD Floodway, we are
sending you the following informatioa.

1. Description of several hydrologic alternatives studied.

2. Assumptions used in 1974 hydrologic analysis.

3. Work outline RWCD design hydrology.

4. Flow diagrams for hydrologic alternatives studied.

a. Flow Diagram 1 gives sections numbers for Alternate
1 and 3.

b. Flow Diagram 2 gives section number. for Alternate
6, Revised Alternate 1, and Revised Alternate 2.

s. Summary tables showing peak flows into the Roosevelt Water
Conservation District (RWCD) Floodway and adjacent to the
floodway frolll Brown Road to Guadalupe Road.

6. sWmaary of cross secti01l information used in Rev1.sed
Alternate 1.

7. Computer printout. of the rathg and routing of principal
and emergency spillway. for Site NOB. I, 2, 3, 4. and 7 in
the Buckhorn-Mesa Watershed.

8. Prel1rdnary Table 3A .bowiDg channe.l data.

'We could not obtain topographic mapa with contour interval of 2 or 5 feet
adjacent: to the RWCD noodway. However. aerial photography is available
from which topo eoa.ld be plotted. If you v1.sh further information on
this subject, pI..ease let u. know. .
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K. Chen and J. Pedersen

A map showing the city of Heu may be obtained from:

Mr. Howard Y. Godfrey, Planning Director

City of Mesa
55 N. Center Street
Mesa. Arizona 85203

His telephone number is 602-834-2385.

Please let uS knov if we can be of any further help.

" 7

/;;:----
//

Ronnie L. Clark
B.BWP Staff Leader

Enclosures

cc:
H. P. Donald. Harlcopa County Flood Control District-
c. A. Maguire. Asst. State Conservationist
R. M. Arrington, State Conservation Engineer

RKSTONE: j mr ~{)
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}lash1ngton, D.C. 20250 :
I

WS-PL-566 - Roosevelt Water Conservation District
Floodway - Buckhorn-f·1esa. Apache Junction-Gilbert,
and Williams Chandler Watersheds

George C. Marks . I

State Conservationist, ISCS
Phoeni~. Arizona '

I
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Reference is made to your November 14. 1974. request concerning the
hydraulic design for ~e Roosevelt Water Conservation District
Floodway. We concur 1n your request to proceed with a supplelOOntal
watershed work plan agreement and hydraulic channel designs using
Alternate No. 3 outlined in your metOOrandum.

We' understand that Alternate No.3 includes a minimum one inch on
site storage requirement. The flood Control District of Maricopa·
County should be aware: that an ordinance treeting this requ1renent
should be 1n force pr1Qr to s1gn1ng a project agreement for
installation of the channel•

The Portland E&WP Unit'has pointed out that the Corps of Engineers
is preparing a Flood Plain Information Report for part of the
damage area. If this 1s so. you should attempt to reconcile any
differences that m1ght exist ben-leen their draft report and our
design hydrology.

I

J.ctfng

Kenneth E. Grant
Admi nis trator

cc: '
K. L. Williams. SCS, Portland. Oregon
P. o. Tilker. SCS, Portland. Oregon

,/"".,
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE River Basin-watershed planning Staff'

Suite 326, Ar1sorJa TiUe llldg•• III W. lblroe, Phoenix, Arizona 85003

SUBJECT: WS - W1lliema-cMndler, Apache J'uoct1cm-GUbert,
Bru:kborn-~ (Design of RWeD Floodwa.y)

TO: Wendell J.. Styner,~t
Wea't Teelm1ca.l Serc1.ce Center
Portland, Oregon

DATE: 8epterAber Z7, 1974

I

'.I.. . .

The study o-r this watershed, based on revised lAnd use, p.recJ.p1taUon
valu.ea, and rea.ch routing coe.1"f1.c1ent, haa been completed.· .A. summary or
the alternates 1. to 4 was prepared and diacuaaed with t.i:le apcnaora on.
September 6, 1.974. The sponsor. decided that 'We ahoul.d proceed with
preliminary design based on alternate 3 values. The attached ske~h vaa
given to the des1 gn un!t to ahav the value:a to be used.

T!:la aUl1mpt1cna used wre d1acuaaed 'W1th Don Wood.wa1td when be vu bere
in August. At~'tCi'..ed. to this letter ia a copy 01" these general asmmptions
a.1.oD« with some of the specific c&.l.culAt1ol18 used to obta.1n HCN, Te • Reach
Bout1.Dg Coerr•• and Precipitat10ll VeJ.uea..

I understand that Balpb Arr1ngtcD. has aent up a. report ~or ~ul T1lker' a
review and thought you would probabl.)" l.1ke to hay. some 01" thi.a background
dAta tor your f1lea.

Aa I diaeusaed with.~ in September, the CZ'Oaa-aectiOl1 numbers :tor al.ternatea
5 and 6 are di.t1"eren1o 'than those ueed for a.lternates 1. to 4. ~. 1.
becauae o:t the builtin 1.im1tation of the TB-20 pz'ogram tor DWDbera over 200.
~ the rirat 4 alternates worked, I don't lmov; but crou checking or
Ol.ltput data on the subwater8heda at alternate 3 and alternate 5 ahowa no
d1tterence between the two nma when the same values are inserted.

B. K. BarteJ..a
Hydraul.1e Engineer

Attactunenta

00:
R. Arrington (v/0 attach.)

RBARTElS : mn

--.



UNITED STATES DEPARTMENT OF AGRICULTURE

• SOIL CONSERVATION SERVICE Room 6029 l'ederal Bldg_. ]tboem1x. AZ 85025

SUUJECT: ENG - Hydrolog1e Data ... men noodvay
WUl1ama Cbaodlcr. Ar1zcma

DATE: SepteJlber 23,
1974

TO: Paul TUur, Read
E&Yl' Unit - WISC

tile are subm1tting for your review and infonaation. the revised hydrology
for the R'WCD noodway. The computer data is compiled fr01ll previously
agreed-to input cia ta by Wendell A. Styn.er and Don Woodward. We request
review for discrepancies whL:h 1IIay have inadvertently occurred.

The project sponsors concur ill the USe of Alternate 13 for final design.
We are submitting the ADP output for this alternative.

A summary table of peak. discharges 18 attached. Pleas. DOte cros_
section numbers were changed to accOllmlOdate .ADP loading. W. have
included the previouB peak. values (1973) for coapari80n.

•

We are making preli!linary hydraulic 4e.~ 111 preparat1.oD for Lowell
Kenedy'. Y1ait ~tober %1, 1914.

G'IJ!(z
George C. Maru
State ConservationUt

bcc: P. Houville

RHA.:ks
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B~b·Bb.rtels:mn
August 27, 1974/

- -

WORK OUTLINE

RWCD DESIGN HYDROLOGY

~'Ir J...:
C~cE

YZ.·~,/7$'

1. Use Jim Malone's method of placing storm on watershed; i.e., start at

north end and reduce rainfall as we go south. Same general procedure
.~..-----

as May 23~- 1973 run.

2. Use data developed by Jim on 24-hour area reduction factor, and as

calculated by Wendall.Styner in his memo of July 19, 1974 to determine

design precipitation. (See Attachment No.1)

Drainage Area Average Rainfall
Total Intervening Intervening Rainfall For Total Watershed
Sq. mi. Sq. mi. (Percent of Point) (Percent of Point)

1 1 100 100
5 4 96.2 97 .

1'( 25 20 91.9 93
55 30 87.6 90

. - ' .. 95 40 82.8 87
150 55 78.8 84
220 70 77.6 82
300 80 74.5 80
385 85 71.0 78
500 115 69.3 76

3. Use the following precipitation values for design'of RWCD. From WE Rev

TP 40 maps, use point rainfall halfway between Mesa and Apache Junction

as representative of uncontrolled area.

Map Rainfall

1% = 3.6 inches
4% = 2.8 inches

10% = 2.25 inches
20% = 1.85 inches
50% = 1.35 inches

Factor

1.00
1.00

.99

.96

.88

Plotted Value

3.6
2.8
2.23
1.78
1.19

*Design Point

3.70
2.80
2.20
1.80
1.20

* (See Attachment No.2)
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4. For Runoff Curve Number Determination use the following

procedures:

A. From original data used in 1973 TR-20 Run and General Soil

Maps, it has been determined that the soils for the uncon-

trolled area between the dams and the RWCD, except the San

Tan Mountains, are B soils •.

B. Use the procedures shown in Hydrology Design Mlnual to deter-

mine RCN for·present natural conditions; i.e., use the curves

in the handbook for the natural vegetation existing today to

determine the short duration RCN.

C. Reduce the short duration RCN for duration; i.e., if short

duration RCN is 80 then the 24-hour RCN will be 71. (Act~al

value used is a 24-hour RCN of 75 for desert conditions.)

D. The 24-hour RCN will'be used on all desert lands in both present

and fUture conditions.

E. The Runoff Curve Number for irrigated agricultural land is

estimated to be 50 to show effect of buiJt-in storage of

leveled fields.

F. For urban lands, use the RCN shown' in the Mohave County manual

for urban areas. These RCN will not be reduced for duration. The

percent of impervious surfaces will be estimated based on housing

density from the MAG data. Use the following to determine the RCN

of urban areas: (Attachment No.3)

-2-



." Density of Housing Units
Number/Square Mile'

o to 100
100 to 300
300 to 600
600 to 1200

1200 to 2000
2000 +

RCN

Same as natural conditions
75
77
79
80
81

5. To estimate the effect of urbanization on Tc , use Figure 15-3 NEH-4,
. 3-5 . -r R. oS 5 Dm~ 0 I. /1S l.!1/t....

along with Figure -J-3 of Urban Hydrology (~-ec~.Note ly o.

determine the amount to reduce the Tc under natural conditions:

Increase. in RCN
From its Natural (Rangeland)Condition

Ratio of After Urbanization
to Natural Conditions (Tc)

1
2
4
6

0.90
0.85
0.75
0.60

2.5 fps=

If velocity is 1.5 fps in natural condition and
then the area is completely urbanized, the velocity
in the future condition is 1.5

o:b

Example:
",.
. (.-

or if original Tc was 1.0 hou~ the future Tc is 1.0

(0.6) = 0.6 hour.

6. When Don Woodward was down, it was agreed that the Chap. 15 method did

not reduce the Tc enough. The procedures used in Urban Hydrology CTU

Hydrol Tech. Note No. 1 were used to farther reduce the Tc • It was

decided during Don's visit that the maximum reduction we would use

was 0.60 of natural Tc • (Based on change in RCN from 75 to 81.)

7. Where new data is available on X-section shape and size - revise the Tc

based on the channel characteristics. U~e X-section data from Buckhorn-

Mesa Areal Mapping. Use 4.0 fps for Buckhorn-Mesa area north of Apache

Trail.

-3-
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," 8. For areas of undefined channels (alluvial fans), use Figure 15.2 of

NEH 4 to determine velocity for Tc and reach routing Coef•

For slopes of 1% to 2%, this figure shows a velocity of 1.0 fps to

1.4 fps for alluvial fan areas. Use a maximum velocity of 1.5 fps

for reach routing or insert X-section data for routing purposes. The

August 4 estimate of Tc is based on 1.5 fps for all alluvial fans (in

cluding desert and agricultural land). Don Woodward agreed with using

1.5 fps.

9. In areas o~ de~ined washes; ~oot~lls; mountains; I used a velocity of

6.0 fps, until I got to undefined channels, and I then used 1.5 fps.

This primarily applies to San Tan M:>untain areas.

10. Based on conversations with Paul Monville, we will use a "V" of 5 fps for

RWCD channel. Do not use Re~voir Program.

11. To evaluate the effect of future urbanization on the watershed, a two-step

approach will be needed:

A.
Vr7"J'''J.l.J f./ 5/-0"<1 V

First using MAG data for the year 2000, an Ufleel'!ected RctiJ\for each ,

subwatershed will be calculated, and a revised Tc based on this

urbanization will be determined as explained in No. 5 item.

B. To determine the final RCN of the 8ubwatershed, it will be necessary

to reduce the ~~~~~ed RCN determined'in (11. A) to show the

effect of storage in the new subdivisions. of one-half inch and one

inch of runoff. The Figure A (next page) shows the estimate 'of how

much to reduce the RCN based on the increase in housing units after

1975. (See Attachment No.5 for derivation.)



.' ,,
12. Will need a total of three alternatives with three storms each

analyzed. The storms to be analyzed are the 100-year, 25-year and

10-year storms. The alternates to be considered are Alt. 1 "Present

Conditions", based on MAG 1975 data; "future Conditions", based on MAG

2000 data; Alt. 2 using one-half inch of storage on new urban; and

Alt. 3 would be with one inch of storage on new urban.

-5-
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MCFCD MEETING 7/30/74
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I. PROJECTED URBANIZATION EFFECTED BY RWCD HYDROLOGY AND ECONOMIC BENEFITS
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D. Burns, Phoenix, Arizona

UNITED STATES DEPARTMENT OF AGRICULTURE

SO',---CONSERVATION SERVICE
He:st:1:echnieal Service eeutet, POt thud, (hecol[ 9720!}

EnG - Hydrology - RWCD F100dway lIydrology July 19, 1974

------~.- .........,.".._.
Ralph Arringtou.,.·: Stata 'conservation Engineer
SC~"Phoenix, Arizona 85025

In response to your request, I have. reviewed the hydrology documentation
to determine the hydrologic criteria for design of the subject floodway.
The minutes of your June 12, 1974 meeting with Jim Malone yere also
reviewed, specifically regarding the s9sumptions made for the hydro10r,ic
analysis. .

~--.. .

The main point of concern is large difference in discharge estimates
and, therefore cost estimates, between the work plan and more rec~lt

studies. An apparent error in the original estimate and changing hydrology
conditions and criteria have eem.bined to contribute to the increased dis
charge cst1m&tes. Furtber, .a.few of the .assmnptiona in the last, i.e.~

May 23, 1973, TR-20 output tend to be somewhat con~ervative.

The following suggestions are offered for your cousideration in any
additional study:

1. Rainfall

I
l'
I'
I'

I
I

i

I
!

'. ,

The procedure 1s based on ths premise that the average
rainfall depth within a ieoh1etal is equal to the value from the area
reduction curve for the area within the isopyetal~ Fo~ example~ from
Figure 27 of the m~s PMP report and a IOO-year, 24-hour rainfall of 4.2
inches, the labeled iaohyetals would be:

A.
as is the concept 0 using an areal distribution of rainfgll. An

described on page 63 of the preliminary draft of IlPro a e
laximmn Thun erstorm Precipitation Estimates-Southwest States," by Riedel

and Hansen, Nl-lS, The ellipses or pseudo isohyetals, have the
major axis equal 0 ce the minor axis and an area of O.125v (major axia)2.
Construction of i80hyetals for specific areas can be done by drawing con
centric ellipsea on transparent ma~erial using:

Length of majorax1s • (8xArea/w)O.S.
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Ralph Arrington 2

rfuere: P is i~ohyeta1 label

R is point rainfall

A2, A1 are areas contained
within the iaohyeta1 to
be labeled and the next
inner isohyetal, respectively

F2' F1 are the area reduction
factors corresponding
to A2, Al respectively.

Area Areal Reduction Precipitation
A

I
' Factor

1 F . "-
A 1 1.00 \ / .. 00 -4;2 - "

~. I .:~
I (5)(.97) - (1)(1) a~

5
I

.97 ,r~~ 4.2B
5 - 1

C 25 .93 /7/7 4.2 (lli.,L93) - (5)(.97) ®
25 - 5' •

D ., 55 ~I .90 1.1 fl?r::; ~.3.68)

E 95 , .87 , 1?~ 25 3.48

F 150 .84 /7tft 3.31

G 220 .82 ;7762..- 3.26

H 300 .80 / 7)/5;:L 3.13

I 385 .78 ,70 95 2.98

J 500 ~~3/J 1t;r;~C; 2.91

/

/r.
, I

I

I
-._.,.,/'
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Ralph Arrington 3

2. Urban Development

Tc for overland flow on alluvial fans, can

Uydrograph Routings3.

• Ii r . .::- -;., ~ ...

. . '. ~c od,.,tq.(f~

1
'J/CShJ

The Bpon50r~ must recognize 8. 'Iao !"-

(
that if allowance for storage is permitted in.the hydrologic analysis, s~~~
but is not then enforced, the level of prot~ction will not be 100 years.

B. The Tc of urban areat! will decrease about 25 to 50 percent ?U/I/a4JJ.
or. more, depending on the degree of urban development. The Tc for a ~0 /5-3.
composite of urban Bnd rura areAe eould be estimated from the change in~~~.~~~

CN using Figure 15-3. NEH4. et~

'.
A. Routing of hydrographa in the RHCD Floodway may be done

by storage7indication routing if a significant portion of the flow is
held in overbank storage. Storage-discharge relationships for each reach
would have to be developed and the RESVOR standard control used with the
TR-20 program.

Cj'eef. /
B. If the discharge is essentially stream or channel flow /"e1~11 LJ-

then use the convex routing procedure with the REACH standard control. lerf-.17li II
outing reach lengths should be. closely, even multiples of the proper ~q~b'e..

....._r.;o;.;;u;.;t.;i;.;n~g.r;.e.a.c.h_l.eiiinii&itiih_d.eii8.ci.iir.iiibralieiid ..bt.'f.wE~••1.7;..~-.3.3••_C~h;.ia~p~t~e~r..;l~7.;..~N~EH~4_._ ..__~:.;ek,he.s
~ -==:-

Comments on the proposed contract with Malone are:

is February 14. 1974.

Delete references to "IBM-360" or "IBH-ll30." Refer instead
Formulation Program - Hydrology - Technical R~lease 20

2. The latest version of

3. Division of Hork, items la, b. c. and d. are discussed above ••(r----. i
)

"'~
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Ralph Arrington

I
The contract should definitely state who, the SCS or Malone's
is to provide the computer services.

))~uP""rlo~ ~~~
4\1/{<~
~dvJ)1J

CJ.j}rY7/"'1
Item Ie, restate to stress that subwatersheds should have homogeneous I?!. 1.;Jre!)

hydrologic conditions. Problems have allrlli.s.e.nin••t.h.e.TR.-.2.o.p.r.ollg.r,a.m. her,:" Su/biJ 1/ Ah'.

the subareas are too smal~!_ ~ ~v.

. r!t~s~
,df~4.

company,

.'--"":~ ,",

In conclusion~ the E&v~ Unit will furnish review of data, or provide hydro
logic\asB~stanceas requested.

1;&
Wendell A. Styner
Hydraulic Engineer

cc:
D. Burns, Phoenix, Arizona

..
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Suite 326, Arizona Title Bldg.) 1ll ~1. l-Ionroe, Fhoenix, Arizona. 85003
SOIL CONSERVATION SERVICE River Basin-Watershed PJann1ng Staff

UNITED STATES DEPARTMENT OF AGRICULTURE

/ I C - '"f" .'.' I • ,.,/a-r . I f ~,. I. J

SUBJECT: linT - Hydrology Assistance DATE: July 16, 1974

TO: Don WoodWard, Hydrologist
E&WP Unit, W'l'SC, SCS
Portland, Oregon

Inrespon.se to your telephone call to Harry Millsars on July 12, 1974,
the follmdng agenda is submitted for your information. This agenda
outlines the schedule of activities planned for your trip to Arizona
the week of August 5-8, 1974.

Monday, August 5, 1971;. - York with scs, Watershed Planning Staff'
Hydrologist. Discuss procedures and analysis to be used in re
evaluating design discharges for WCD Fl()()(Th'8.Y. The following
items will be discussed:

3.
4.
5.

1. Location of urban areas
2. Effects of urbanization on:

a. Time of concentration
b. Runoff' curve number
lrfethod. of calculating Tc
l-fethod of determining routing coeff'icients ..
Iainfall
a. Type of storm
b. Amount (point)
c. Areal size
d. Areal distribution.
e. Time distribution
f., Location of storm for criticaJ.design

discharges should storm not cover
total. watershed ;f ()IS"J::*)

6. Selection of drologic areas - r~ 44 Ct /,/ L...-. .....;l>01"J41 O? ;r--'-- .
7. sslon losses ,?J /' 0 / . / / •.-.L- / ~

. /C..eqa -7 ,AO~ a/.'7'·~.Inr-' /". ~~. "

TIlesday, Au,,"Ullt 6. 19r1> - Work jointly and s:::t:::t~\~~-{'9d .
Arizona W,;l,ter Commission Planning Staff Hydrologists.

1. Continue discussion of RWCD Flooaway hydrology.
2. Discuss revisions of CottoIIWood Wash Watershed design and

:freeboard bydrograph storms (usiDg thunderstorm. aD? criteria)
and their relation to the vatershed evalnAtion storm. peaks
as presently used for economic evaluation.

3. Work with SCS and ATJC hydrologists on procedures and criteria
used for design and ecoDOI:lic evaluation ror Harqoaha]a Valley
Work Plan Supplement.

;'
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Ye.!nescay, August 7 z 1974 - Work. with River Basin Starr Hydrologist

1. l~vie'.V r-rocedu.res uzed to e3t1~to acres I'looded by
hydrologic evaluat1cn units in Sante Cruz-san Pejrol
'l':ne IV Stuu,r.

2. Discuss joint freglel1cy- :f1001 plain Qr.a1ysis for
tribut.ary end !2in stet1 flood .tlo..-s in TwITe IVStudy.

3. DiSCUS3 rroce-C.tll"es to be need in Ty;;;e IV Study to
detemine lJerCent chance fiood b,r J!:.OIlths.

4. DiSCU3S :;u-ocedures and guidel.inea to be used in
revising the T.Y?e 15 F100<l Insurance Study for the
unincorporated areas of Santa Cruz County, Arizona.

Thursd!ly, AUt;'USt 8, 19r4 .. Work with Scs River BaBin and Watershed
Plaa-ming Sta:t't' ~drologista Stl!Warizing conclusiozia dra.n hom preceding days or discussion.

Should you have any qu.estloIl!J concerning the pror.<Jsed agenda, please.
feel .free to call Harry U1.llsaps t River Basin Staff' Hydrologist.

D. G. £urna
PJ3'.--IP Stai"f .Leader

2

co:
G. c. r~.1ul

J. E. Wc-a.ver
vII. C. MillBar.-s

R. L. Clark
c. A. };~

i.

JV+' P.f H* ... ; ','.. ;. t. I ~,.,,9 .c .PNC 4: 4 ;:;;:'*,0;0. _&
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE RB-WS Planning Staff
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~
, SUBJECT:

TO:

WS - Williams-Chandler - Apache Junction, Gilbert -DATE:
Buckhorn-Mesa WS, Minutes of RWCD Hydrology Meeting

All Participants

June 17, 1974

A meeting was held June 12, 1974, in the RB-WP Conference Room to review
development of design hydrology for the East Maricopa Watersheds and to
discuss the need for additional analysis.

Participants of the meeting were as follows:

Ralph Arrington, State Engineer
Paul Manville, Design Engineer
Harry Millsaps, Hydraulic Engineer
Rexford Stone, Watershed Planning Parq,Civil Engineer
Robert Bartels, Watershed Planning Party Hydraulic Engineer
Jim Malone, Consultant Engineer, Hydrology Consultants, Inc.

Mr. Arrington opened the meeting and pointed out that so much work has
been done on evaluating and re-evaluating the hydrology used to design the
RWCD floodway, that he felt a meeting was needed to review the analyses
that have been made; summarize these analyses; and determine if additional
analyses were needed.

Since Mr. Malone, as a former employee of SCS, did the original TR-20 Pro
gram for the RWCD hydrology, he was requested to participate in the meeting.

The work plans prepared in the early 1960's showed the proposed RWCD
Floodway ending at the Queen Creek Channel Junction. The sponsors were
getting pressure from both the Roosevelt Water Conservation District and
the Gila Indian Reservation that the formulation was not an adequate
solution to the problem. Therefore, the SCS in the late 1960's decided to
look into the possibility of supplementing the work plans to carry the
flows from the three presently planned watersheds plus Queen Creek through
the Gila Indian Reservation to the Gila River.

Since hydrologic procedures had changed from what had been used in the
. preparation of the three work plans, it was decided to use the TR-20 Program

for the entire drainage area including Queen Creek. Cross sections,
soils information, and vegetative cover information were obtained for the
entire area. The first run considering the entire drainage area gave
peak discharges of around 30,000 cfs for the section below Queen Creek
Junction. Since this was much greater than the 5,500 cfs included in
the work plans, it was decided that additional alternatives needed to qe
studied.



After several alternates were considered, the one which includes a large
urban expansion in the area north of Guadalupe Road was used to provide
the following design values for the RWCD Floodway.

·/

~.,' .. t:)
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All Participants

At Apache Trail
At Powerline Channel (upstream)
Downstream of Powerline Channel
After Junction with Queen Creek

3,700 cfs
18,700 cfs
23,800 cfs
25,650 cfs

2

These values were based on the following assumptions:

1) Urban area from Guadalupe Road to base of Floodwater Retarding
Structures prior to the year 2020.

2) The effects of urbanization were estimated by increasing present
condition 24 hour curve numbers by 4 and by changing 'the Tc.

3) The time of concentration for any watershed urbanized was reduced
to one-half of its original value.

4) An estimated RCN of 50 was used for irrigated agricultural areas
to take into account the built-in storage of leveled fields.

5) The curve numbers for rangelands were reduced to show the effect
of duration.

6) The velocity for estimating reach routing coefficients and Times
of Concentration were based on channel cross sections taken at
selected locations in the watershed.

7) The storm was located so that the largest rainfall fell over the
urban areas. This will give the most critical condition for
runoff volumes. It probably also gives the most critical condition
for peak discharges because peaks are adding onto peaks in the
present analysis. It definitely gives the most critical design
peaks for the RWCD Floodway north of Powerline Channel.

8)a. An area Reduction Curve developed by Jim Malone was used to
determine the areal storm precipitation values. The values on
his curve are as follows:

Areal Areal Areal
DA Reduction DA Reduction DA Reduction

(Sq. Mi.) Factor (Sq. Mi.) Factor (sq. Mi.) Factor

1.0 1.00· 90.0 0.87 270. (0.81)
10.0 0.95 110.0 0.86 320. (0.80)
20.0 0.93· 135.0 0.85 370. (0.79)
40.0 0.90 160.0 0.84
55.0 0.89 185.0 0.83

. f·~, 75.0 0.88 220.0 0.82,( '.••1, •• - ....'.0../
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b. The following is a summary of the values used in the Present
TR-20 Analysis:

The data was not,specifically studied during the meeting but
any changes in Areal Reduction Factors or location of ,storm
will affect these values. Ran first analysis assuming Buckhorn
Mesa Dam built and Queen Creek uncontrolled.

3All Participants

(TR-20 Cross Drainage Area Rainfall
Part of Study Section No.) Sq. Mi. Factor Inches

Upper Area 1 to 54 3.0 to 16.8 0.93 3.90
(Upstream of 55 to 125 16.8 to 38.5 0.90 3.78
Powerline 126 to 186 38.5 to 73 0.87 3.65
Channel)

Lower Area 3 to 53 73 to 12:3 0.87 3.65
(From Power- 54 to 10Q 123 to 181 0.84 3.52
line Channel' 107 to 173 181 to 370 0.81 3.40
to Gila River)

Second analysis was done considering both Buckhorn-Mesa Dam
and Queen Creek Dam built. This did not change any of the,./' upper area values but did change the drainage area values for
the lower area.

~,'
Lower Area 3 to 53 73 to 123 0.87 3.65
with Queen 54 to 106 123 to 134 0.84 3.52
Creek Dam Built 107 to 173 134 to 258 0.81 3.40

Jim Malone was then asked whether he felt that the analysis he had origin
ally done was the best answer or whether additional analysis should be
done.

The first point he mentioned was that he felt he had used too high of a
reach routing coefficient. He apparently based it on in channel flows
and neglected overland flow. He has done some work this past year that
showed the effects of overland flow in reducing peaks.

He also felt he may have used too high of a velocity in estimating Tc.
As he remembered they had used in channel velocity in all areas,and they
may have had limited information on flows across fan areas. The question
also came up as to how to calculate the time of concentration on the areas
on alluvial fans. Jim's analysis apparently used only the in channel flow
velocities and neglected what happens when these channels are full. For
example: may have a channel 3 feet deep, 4 feet wide that will have a
velocity of 7 ft./sec. and carry 80 cfs. However, the 100 year peak may
be around 400 cfs with 300 cfs flowing overland at a depth of less than
1 foot. Average velocity here may be around 1 to 2 ft./sec._•""

~~,.



Another point discussed was transmission losses. Everyone was sure that
these occur but an agreement was not arrived at as how to estimate the
effect on peak discharges.

All Participants 4

".~'.'• ~ .':\.-000

Jim Malone mentioned that several of the developers in the area are
including storage for runoff in the development. These have not been
analyzed or included in the present ru~s. .eO loS ~~ ~ ~ I .I... '::;'J, ~ ~ ::~~~

•. _ ..,..., U"\.P' .....~, I "'-'.J'~ '" 1'n )I-
.....--1 d 4~~ "'/

The possibility of using excavated storage along the RWCD was discussed
briefly. One area mentioned was just north of where Powerline Channel
junctions with RWCD Floodway. The area presently is desert land and
probably could be purchased. Since the present proposal calls for the
excavation of over 13,000,000 cu. yds. to' construct the channel, it may
be cheaper and environmentally more favorable to excavate about half this
volume in a storage reservoir and reduce the peak flow and thus the size
of the channel.

Following the general discussion, major points of the meeting were summar
ized as to what things could be done to improve the present hydrologic
values being used to design RWCD.

1) Rainfall - Area Reduction Curve could be applied in a different
manner than was done. For example, the present run used 3.90 inches
for the first 17 square miles. Based on the area reductionc~rve,

the average for the area should be (0.93) (Point) = 0.93 (4.20) =
3.90. inches so this is the average rainfall. The next area shows
that a factor of 0.90 (4.20) = 3.78 inches was applied on the area
from,17 square miles to 38.5_square miles. The curve shows that
the average rainfall that should be applied'over the 38.5 square miles
area is (0.90) (4.20) = 3.78 inches. However, we actually applied
3.90 inches-over +7 , square miles and 3.78 inches over 22 square
miles. The average we used is about 3.83 inches instead of 3.78
inches.

2) The assumption in the original run on type of urbanization could be
changed. There is no question that urbanization will occur but how
dense, and with what kind of zoning regulations is up in the air.
A computer run could be done that will use the conditions of June 1,
1974, and assume that all areas constructed after that will provide
stora~e,on their lots or subdivisions to store runoff from a selected
design, (be'sign storm frequency would have to be detertilined by the
county). The present regulations of Mesa are requiring the storage'"
of the 50-year storm, while Tempe has another frequency, ,and Phoenix
yet another. For this alternative or assumption to be possible, it
would require county zoning ordinance ch~nges and a ~tatement from the
sponso~s that this is the way they want us to design the Floodway~

3) Study and revise the time of concentrations based on additional
cross section data. The TR-20 Prog'ram is very sensitive to the',' time
of concentration. Some of the values used. seem high; but without cross
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4.

5)

section data. it would be just a judgment decision if changes are
made. Where areas are presently zoned for a maximum of one house
per two acres. assumptions used in original run on effect of urbani
zation on present Tc may be too ·drastic.

)

Based on cross section data. study and revise the reach routing
coefficient used in all areas. Looking at the input data. the

·lowest coefficient used was 0.65 or about 3.5 fps. The consensus
of opinion was that a 1. 0 to 1. 5 fp's would be more reasonable on
the alluvial fans under natural conditions. Ideally, we should input
typical sections and let the p~ogram develop its own coefficient.

Since the last run, additional work has been done on allowable
velocities in the constructed floodway. These velocities should be
used in any additional analysis.

Could check reasonableness of where the drainage subareas were broken
for analysis. Should get away from long , narrow watersheds. Instead
break into two or three subareas based on slopes and development.
Also, man has built across natural drainage in many locations, and
these channels will affect the way the water will get into the RWCD.
This could affect the sizing of the 'channel in the upper reaches.
Jim is presently studying this for one of his clients.

I

I

I
I

I
I
I

6) Jim pointed out that the original run was done using a main time
increment of 0.5 hours because of the'limttations of the 1130 Computer.
Since the TR-20 Program now is on the 360 and, this computer has addi-

e.:. tional capability, he suggested doing the run with a main time incre
ment of 0.2 hours. On smaller watersheds, he stated this can have a
drastic effect. He wasnt sure of the effect on the total watershed,
of 300 square miles.

7) We could do a detailed geomorphology study of the area and develop
an estimate of transmission losses' in each subwatershed. Once these
losses were determined, it would be. necessary to determine (a) how
these losses affect the runoff hydrograph, and (b) how the runoff
hydrographs combine together to affect the design of RWCD.

The concensus of the meeting was that possibilities for improving the
present hydrologic analysis for the RWCD e~ist. No conclusions
were reached as to whether it will or will not be done. The matter
is to be discussed with WendellStyner when he is down next week.

Jim Malone was asked as to what he recommended. He suggested working
with summary points Nos. (1), (3), (4), and (6) .with one alternate
including point No. (2). If he used existing DA, RCN, and Point
Precipitation Values, he felt his company could complete the resurvey
work, re-evaluation of input data, and computer runs in about four
weeks. Would probably need some additional time to write a report
and work with final documentation.
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Mr. Arrington asked Jim for a rough estimate of cost. The estimate
given w~s $5,000 depending on how much data is needed and the alterna
tives to be studied.

R. M. Bartels
Recorder

cc: Dennie Burns
Ronnie Clark
Cliff ton Maguire
Wendell Styner

I

\
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/'Dennie G. Burns, Phoenix, Arizona

West Technical Service Center, Portland, Oregon 97209

June 3, 1974

"

Wendell A. Styrie~.( Hydraulic Etigineer ."
WISC, SCS, Portlan~, Oregon

In May of 1973, Mr. Jim l~lone sent to tbeE&WP Unit for our review and
commen~~th8 hydrologic documentation for the design of the RWCD floodway.
The documentation indicated the one percent design flow tor the floodway at
the confluence with the Queen Creek wae approximately 20,000 cfs as com
pared with original estimate of 5,500 cfa. This increase can be attributed
to a.2rocedural error in the original documentation and the assumption that
the entire drainage area between the proposed floodwater retarding structures
and the RWCD f100dway would remain rangeland rather than become' highly
urbanized. .

The TR-20 printout in the updated documentation 1ndica~ed the peak flow
from an upstream uncontrolled drainage area add direc~ly to the peak flow
of the next downstream drainage area. This addition of peak flows is a
result of the configuration olthe uncontrolled dratnage areas. The work
plan documentation assumed the peak flows were not directly additive. The
TR-20 schematic diagram, runoff curve numbers, Tc values, etc.-,. vera reviewed
with J~ in Portland durin. the week of May 21-25, 1973. The basic input
data used and assumptions made wera reasonable 'and reflected our current
knowledge. Standard techniques were used and current hydrologic design
policies were followed.

After a discussion with the design section on allow~b~e' velocities. it vas
noted that the assumed velocities in the floodway were high and a lower
allowable velocity should be used.

Several recommendations for revisions in the TR-20 input data were made.
. They include t

1. Using a lower allowable design ve1ocity"~

2. Reducing the rangeland runoff curve numbers for the effect of
duration

J. Taking credit for the available storage in urban areas due to
streets, etc.

\

4. Assume that transmission losses occur within the proposed floodway,
and '-

5. Assume there vas some storage (1-2 ins) available in the irrigated.
lands in the lower Queen Creek drainages •.
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The first three changes Were incorporated in a revised~-~O run which
Arizona has. The revised TR-20 study would be dated ~uni·l973. Any rerun
since that date has not been formally reviewed. The entire documentation
supporting enlarging, and extending the RWCD floodway has not been formally
reviewed by the E&WP Unit, according to my knowledge.

The TR-20 studies incorporating the suggested ehanges represents the best
available estimates of the peak flows for various frequencies for the
proposed RWCD floodway. The inclusion of the proposed Queen Creek and
Buckhorn Mesa floodwater retarding structures will have a significant effect
on the design discharge used.

Donald E. Woodward
Hydraulic Engineer

CCI

~.Jm1e. G. Burns. Phoenix. Ariz,

,.
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE - RiTer Baain-Watenbecl PlAnn'ng staff

SUBJECT: W8 - H;ydrol.ogy CoIIlputaticma, Rooaevel~ Water
Ccmaervation D1atric't C&la1 P1ood1la7.

TO: lavid C. Ral.aton. Head
Design Section
SCS - WRTBC
PartJ.and, Oregan

DATE: *y 16t 1973

Pl.eue t1nd enclosed ..~~ the ~dral..og C<IIpI1t&ti.cDa on the
Booaevel.1o water CODaerraUon D1.S'trl.C't Canal. F.1oo<bPa¥. Moat: cd thia
hydral..og ... daDe by J1Ja l4a1oDe. We would like CQIIIDI!IlU aD the pro
ced11retI and daa1gn val.vu',beiDg \lAd. U lOU haw any questioua
caaceruing the workJlil Vill. try to aa.aver tbeIIl vhi.la in Portland the
week of~ 21-2;. We are Bending aaae 11&1>8 and line d1agrau 1"Dr
aupportiDg th1a vork under .. separate cover.

( -. ') D. G. Bl:am.s
l' LeaderJ RlJrlP Staff,

ce:
c. A. JBgu.1.re //
J. H.. Mal OM r-'
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RWCD HYDROLOGY

DIDEX TO SuproRTING DATA

Soil-Cover Complex

Time of Concentration

TR-20 standard Control Upper Area

TR-20 Summary Tables. Upper Area

TR-20 StandArd Control Lower' Area

TR-20 SwImary T,able Lower Area

Executivo Control Upper Area

Executive Control Lower Area

ALTERNATE STUDY SUMMARY

Maps under Separate Cover

1) Land Use (Present) ,

2) Land Use (liUture )

3) TR-20 Line Diagram

4) TR-20 Summary z,m,p

I

I
I

I
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RWCD HYDROLOOY
SUMMARY

The RWCD Floodway is. an existing channel parall.eling the Roosevelt

water Conservation District Canal in Eastern J.Bricopa County. The canal

is el.evated above the ground level. so that floodwater coming down the
l

fan is intercepted by the canal. banks. Since the canal. was constructed

there has been a ditficu1.t maintenance problem. Over the years the

eastern bank of the canal has been built up and a fioodway has been con-

structed down to the north boundary of the Gila River Reservation. The

existing floodway has a capacity of about 2,500 cfs at the Reservation

boundary.

Previous Studies

The floodway was first studied by SCS in preparation of the Buckhorn

Mesa, Apache Junction and Williams-Chandler P.L. 566 watersheds. The

pJ.ans were completed in 1963 and approved for operations. The plans call

for improving the :f'loodway down to the Queen Creek channel and letting

the floodway empty into the ~een Creek channel. The design capacity at

the outlet was to be 5,500 cfs. The hydrology method used in preparation

of the work plan was construction of triangular hydrographs and adding

them together with travel time being accounted for by offsetting the

beginning time of the hydrographs as they entered the cha.nnel.

In May 1971, additional hydrology work was done. A review of the
)

criteria used in the 1963 work plans showed inadequacies in planning to

stop the channel at the ~een Creek. channel. The present dikes along the

RWCD divert the ~een Creek low nows and the old Q,leen Creek. channel has
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been obliterated below the RWCD floodway. A review of the work plans by

the Gila River Indian Tribes pointed out inadequacies in the p1An.s to

stop improvements of the RWCD floodway at the Reservation boundary. The

Reservation has severe flooding problems from the ex1stiDg floodway and

would protest any improvement of the channel capacity unless plans are

also made to improve the reach of the floodway that goes through the

reservation. New criteria was established and the watershed was studied

again to determine the required design capacities for construoting a

tloodway from Brown Road on the north to the Gila River on the south.

The TR-20 hydrology program was used in the analysis and flood routing of

hydrographs. The required design capacity at the outlet into the Gila

River was 22,380 ·cfs for the one percent storm. A~ six-hour storm was
<:

used in the analysis. Alternate studies were made of 1.) existing con-
,... :=.. -

ditions of watershed aover and flood control structures, 2) existing,

conditions of watershed cover and Buckhorn-Mesa Dams constructed, 3)

existing conditions of watershed cover and Buckhorn-Mesa dams constructed

and Queen Creek ~ constructed. Decisions were made to proceed with

designing the floodway for a discharge of 22,000 cfs at the Reservation

boundary.

a possible outlet for a channel that would be constructed along the north

side of the Superstition Freeway. It was decided to re-evaluate the

hydrology of the upper portion of the RWCD fioodway to see what effect

the freeway channel would have on designing the RWCD. The computer program
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TR-20 was used again.' A type..2, 24 hr. storm was used in this analysis.
/ .

Alternate conditions of 1) the Buekhorn-Mesa structures would not be

constructed and 2) the Buckhorn..Mesa structures would be constructed.

This analysis was written up in a report "A Floodwater Study." The

report was sent to the RTSC in March 1972., This study did not analyze

the effects of the freeway at any locations below the junction of the

freeway and the RWCD.

In January 1973 the hydrology was again updated to analyze the
c:... .

effects of urbanization on designing the floodway. The TR..20 program
~_.. - . "-

was used wi~h a :&Fe..2. 24 hr. Atom for various frequencies. The

watershed was divided into an upper watershed and a lower watershed.

The div1~ line is the ~l1ne.~haI!n~~. ~tershed areas above

the existing dams were ~~~J.~~~'\.l,~d in the aneJ¥Gs •
.....

Alternate studies were made of 1) Upper are~, Without Buckhorn..

Mesa dams, present conditions; 2) same as 1, future conditions of

urbanizations; 3) future conditions of urbanization with Buckhorn..Mesa

dams constructed.

The upper area hydrographs were input into the lower area studies

and the following a.ltemates were run: 1) Input fDcom alternate '1

, above, without ~een Creek dam constructed, present conditions of water

shed cover; 2) input~ alternate 2) above, without QJJ.een Creek dam;

3) input :t'o::1m a.lt. #3 above, without Q,leen Creek dam; 4) input from



..
r

(

RWCD Hydrology Summary - 4.

alt. -//1 above with QJ,een Creek dam; 5) input f'rom alt. #2 above, with

Queen Creek dam; \ih inPut from alt. -#3 above with Queen Creek dam.

DESIGN

T~..:..:a.::l te-=--.:.rna:...::..::..._t...:,e_of=--.:fu:.....:.:...:t...:..u..::..r_e_c_o_n_di_t_i_on_S_wi_t_h_t_h_e.:..-Bu.-:....-ckh--..:.o_rn_-_Me~s~ and

with the Queen Creek dam constructed was selected jointly by SCS~and

the sponsors of the projects for designing the RWCD Floodway. This-
resulted in a discharge of 33,000 ci's at the lower end ot the floodway.__ ---s;; -=;
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(( EUG - Meeting wi.th AHO on
mien Flood'wy.

George C. !!arks
StBte Conaervotionist

September 12.
1972

''' ..

Since the Ar1:i:01.111 Highyay C~.ss1on recen~ly ce:::md't'ted highway
funds £'0:- '\:he conatruet1ou of ttro otGta bridgeD across the ~lCD

F1oodwey. 1;"S requested Q mecting ,,1'th A?.D pOrDcune1 to di=ewss
cc.r.sideration for design. \'!G ~~ Sep~bor 11. 1972 in tho
office of lbrtin Toney, Assis'ten1: State Engineer, Structures, of
the AHD. A copy of those in llt~rl3:cce is a~ched.

Ois...-u:lSiOll centered around two major tcp1cs for the projsc1:.
They are: ( 1) hydrology and (2) tho tt'IO ante highway bridges
ecrSDS tho f'loo~y. Significm1't di.ecu.s15ion itelltS are as tol.l.cual

!jydrcloSY

1. The proposed Superstition PreettC!y along the reacb eu't ~
the R"dCD Floo-4:r.1ly 'to Apoche .Junction is still io the
design c:onsicleration pMe& by tho AIm. Tho propo1Sal 4~

present is 'to pees 811 tta1:ers (50-yeo.r frequency) throuoh,
the hishwoY olign=ent at the e:iB't1ng vcsb lecetions. If'.
such waBbe. have been, ero or w111 be eredica1:cd. ~
evalua:tion for design to pass f3.oocbfa~rs will be made
ct 'tbe time ~ design is prepored.

This rea<:h of 'the Supe.rs:tit.1cn Us not 1.:n the cun-en1; S-104r
conatxuct1o:n schedule of the AHO.

2. The Aim Me no projections for 'the urbsD developmen't of
t:he erea affected by the Rt1CO Ploodway.

3. The COlm'ty Plemdng and Zoning Comn!saicm, apeD the
recxn:amenda'tion of 'the PCO of t.!od.copa Ccnmty. !.a ftOIII
requiring couaty urbeD developo:s ~ return all flClOd .....'.
flars (\:p 'to 5O-yee1L" frequency) back 1:0 'tho crig1J.ual CO\1r8U: '

to vhich t:hoy exited £X'Os 'd1o pZ'Cpoeed develo~'C 1U'eG.

,.
'': • ;.....;.. : .... : t _:_ ..... ~ ••• o.:-
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State Bridges

1. AHD will make the soils evaluation for design of foundation
conditions.

2. SCS vili prepare a denailed topographic' map of each 8ite
for design Ufte. Grades, capacities, confisuration and other
design criteria for the flcoc~y will also be furnished.

3. Due to the high skew (,: 45°) of the alignment at state
bridge 67, George Watt will discus!:! the floodway alignment
with the AHD after topographic mapa ere prepared to evalu
ate the potential for atraishtening the approach to the
brldge.

4. Due to length of state highway bridge 87, a clear span of
f'loodway cannot be mede end prope5cd pier locations should
be correlated wi t:h Southern Pacific Railroad for the raUroad
bridge to align piers due to the proximi'ty of the wo bridges.

5. AHD es"timates six months design time for the bridges.

6. Construction schedules for the bridges and flooOfa'y vill
have to be coordinated to prevent construction proble:ns
and prevent undue h82crde. Two proposals were suggested.

SCS is to first conS1:ruc1: floodtray leaving dip
sections at state highway crossings. Later the bridges
will be constructed by an AHD contract.

This proposal is unfavorable duo' 'to the ll.abilit1ea
for the flood hazard at too dip crossing. The SCS
Admini.strator as approval will be required for this
prcpoS8l.

b.AHD is to exce~te Ule £loodvay wi1:hin their R-o-W
and stockpile along the Inclion Tribal R-Q-W of the
propo~ floodvay. They l'lCuld then const=uet bridges
by their contract. SCS will later construct the
floodwsy. inclUding~ of excavated earth
previously 8'tOckpl1ed.

ThiB proposal ha. to be cleared through the AHD £or
costs of excavatiOQ.

Other proposals for the sequence of eonstructioc and
under combinationa of c::on'tt'\'lC'ts may be considered a't
a later date.

"
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George C. Marks - September 12, 1972

- 3 -

A re-routing of traffic around the bridge locations
will be necessary. Easements for the temporary route
will be discussed with the Gila River Indian Commu
nity.

7. Mr. Toney will prepare a letter
the needs of the AHD in meeting
construction '1fj :he ZiQhWey

Q!/ /»1 tt7 ''/IJI'V

~al~h ,. Arrington
State Conservation Engineer

cc: Col. John C. towry, PCDMC
Martin Toney, AHD '
Dennie Burna WS-RB
jo'e-ilici<e;-So~rCharid1er

to the sponsors outlining
the AHD committment for
bridges.

.... :-; .' .-
", /
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II September 11, 1972

R WCD Channelr
Name

R. C. Brechler

Jim Malone

George Watt

L. E. Ohsiek

M. C. Sheldon:.r -\n Weaver
""'-. -"

Ron Slocum

James Glasgow

Ralph Arrington

Eugene J enc sok

Martin Toney

MEETING

Organi7.ation

Bridge Engineer - Design, AHD

Civil Engineer, SCS

Design Engineer, SCS

As s' t. Chief Engine er, FCD, Mar.' Co.

AHD Hydraulics Branch

Civil Engineer, SCS

SCS

AHD Hydraulics Branch

SCS

AHD Hydraulics Branch

AHD Structures

/..;
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