RWCD FLOODWAY HYDROLOGY STUDIES SUMMARY

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

. December 20, 1984

Dan E. Sagramogo

Dear Dan:

In regards to your recent request for Powerline Floodway hydrology data we
have made further search and have retrieved the study material for this
structure, Robin McArthur and Harry Millsaps, hydraulic engineers on our
staff, have subsequently met with Kebba Buckley, on December 13, and reviewed
the material with her.

Recent studies have been made by Harry Millgape to determine inlet design flow

. requirements along Reach 4 of the RWCD Floodway. He included the Powerline
Floodway as part of his study. His work asppears to satisfy our needs for
designing the Powerline Floodway-RWCD Floodway junction structure.

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

.

If further discussion i8 needed please contact us.

State Conservationist

bcc: W. Wayne Killgore, ASTC (W), 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, AZ

RPM:bjp




BUCKHORN-MESA WATERSHED
'ARIZONA

FINAL

SUPPLEMENTAL WATERSHED WORK PLAN
AGREEMENT NO. 1
AND

SUPPLEMENTAL WATERSHED WORK PLAN NO, 1

JUNE 1976

ORIGINAL COPY

MANUALLY SIGNED




8. A paragraph Number 15 is added as follows:

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:

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 100-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.

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 Control District of Maricopa County
Local Organization

3335 W. DURANGN
PHOENIX, ARIZONA 85009

Address Zip Code

Vi
The signing of this agreement was authorized by a motion of the governing
body of t lood Control District of Maricopa County adopted at a meeting
held on, b.)67C i )

clerk \ \Xi//%‘ %/ )HMQ\J Date (\)‘///4 éz /97 £

7
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100D CONTROL DISTRICT of Maricopa County

s s o

3325 West Durango Street ® Phoenix, Arizona 85009 e 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 wording of this change to
the subdivision regulations has been reviewed by members of your staff and they
hgzg 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 page 41 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 1l 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,

L e 2
4 * 2
te . P, i
- -

Herbert P. Donald




SUBJECT:

TO:

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
6029 Federal Building, 230 North First Awvenue, Phoenix, Arizona 85025

ENG - Design Peak Discharges ~ RWCD Floodway, DATE: August 27, 1975
Williams-Chandler, Apache Junction-Gilbert,
and Buckhorn-Mesa Watersheds

This memo is to confirm the telephone conversation between Harry Millsaps,
Hydraulic Engineer, River Basin-Watershed Planning Staff, and Don Woodward,
Hydrologist, E&WP Unit, concerning design peak discharges to be used for
the design of the EWCD Floodway. The design discharges to be used are
those transmitted to Mr. Paul Tilker by memo from wme dated September 23,
1974. The ADP output data from which the design discharges can be
obtained is referred to as Alternate No. 3 in the 1974 memo. Alternate
No. 3 assumes l-inch of om—site storage will be required on all new
subdivision lands developed after 1975. This concept has been agreed

to by the local sponsorfs) (Maricopa County Flood Control District) and
the following wording 1is incorporated in the Supplemental Work Plan
Agreement No. 1 for the Buckhorn-Mesa Watershed:

"Construction of the RWCD Floodway will not commence until a regulation
requiring storage of storm water on all subdivisions 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 developdd area."

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

Acting

George C. Marks
State Conservationist

ccs .

Paul Tilker, Head, ESWP Unit

John W. Peterson, Asst. State Conserv.
Ronnie L. Clark, RBWP Staff Leader
,-Harry C. Millsaps, Hydraulic Engineer

L F o a® g
74‘/ STl G|




‘ FLoobp CONTROL DISTRICT of Maricopa County

3325 West Durango Street ® Phoenix, Arizona 85009 e Telephone (602) 262-3630/262-3639

June 12, 1975

United States Department of Agriculture
Soil Conservation Service

230 North First Avenue

Phoenix, Arizona 85025

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(1l) inch over the newly developed area.

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

Sincerely, ,

~
, .

2 ) ”»
/ ? /. .

HERBERT P. DONALD, P.E.
CHIEF ENGINEER AND GENERAL MANAGER

,\ HPD/LAB/1ly




— . PEMS TO FILES:

RE: ENEC - HYDROLOGY - RMCD |

HARRY MILLSAPS AND 1 ATTENDED A MFETING WITH HERR DONALD AMD

LES BOMD ON THE HYDROLOGY OF RWCD ON JUNE X3, 1575, THE RESULTS
OF COMPUTER RUNS FOR EHE PROPOSED FCDMC REGULATIONS VERE DIS-
CUSSED IM DETAIL,

ALTERHATIVES DISCUSSED WERE AS FOLLOWS!

1. Accept THE REVISED RouTING WITH 5% - 129 1ncreasr (Approxi- |
MATELY 500 CFS) RECUIRED FLOODMVAY CAPACITY USINMG THE 1N7-

YEAR 2-HOUR STORM RUNOFF AS DASIs, ol RE® O 5 ToRAL .

£+ REVORD PROPOSED RFGULATIOM TO RECUIRE OM-SITE STORAGE I

J

ALL CASES.

5. BOARD OF SUPERVISORS TO ASSURE SCS RY LETTER THAT THF 17
STORAGE RECUIREMENT FOR FUTURE DEVELCPMENT WILL RE
- ENFORCED WITHIN THE RWCD WATERSHED,

I, BOARD OF SUPERVISORS TO ASSURE SCS FY LETTER THAT THEY WILL
ENFORCE THE ON-SITE STCRAGE OF 100-yEAR - Z-HOUR STORM
RUNOFF FOR THE RWCD WATERSHED.

IT VAS DECIDED THAT THE FCDMC WILL PREPARE A WORDING FOR ALTERMATIVE
110, 3 ABOVE AMND REQUEST SCS REVIEW,

’ WE FEEL THAT IF THE RFGULATIONS ARF EMFORCED WITH THE INTERPRCTA- i
l i

. TION OF STORAGE AMD DETENTIOMN SO AS PEAV DRISCHARGES APF MOT




. AUDDITIVF, THER THIS WILL ATECUATELY MEET THE ASSUMPTINMS FOR
RUNOF= ROUTIKG MADE PY SCS IN PREVIOUSLY ACCEPTED HYDROLOGIC

AMALYSIS, 1.E. ONE-INCH STCRAGE RECUIREMENT, THE FCDMC FEELS
THEY VILL HAVE THIS POWER OF ENFORCEMENT WITH TH= PRESENT
WORDING CF THE REGULATION AMD WILL SO TOO FOR THE RYICD WATER-

SHED.,

St i Cd g oass gl
R A AT .

CC: RONM CLARVF. RR-VIE

JOE- KMISLEY, AC, TUCSOI! A.O,




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

t=
WS - RWCD Floodway Hydrologic Analysis May 21, 1975

Ralph Arrington
State Conservation Engineer

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 RWCD FLOODWAY AND THOSE DEVELOPED USING NEW SUBDIVISION REGULATIONS

Cross Present Revised Ratio:
Section Design Peaks Design Peaks Alt.#3
Location on RWCD Number Alt. #3 Alt.f#3(Rev.2) Alt.#3(Rev.2)
(at) Brown Rd. 1 1160 1300 1.12
(at) Apache Trail 4 1965 2160 1.10
(at) Broadway 7 2290 2550 1.11
(at) Southern 16 3440 3820 1.11
(at) Superstition Hwy. 34 4720 5250 1.11
(at) Baseline 37 4700 5230 1.11
(at) Guadalupe 56 4860 5400 1.11
(at) Elliot Rd. 68 5110 5640 1.10
75 5285 5810 1.10
(above) Powerline
(Ray Rd.) 100 5890 6410 1.09
(below) Powerline
Channel 129 6470 6980 1.08
(at) So. Pacific R.R. 145 6880 7380 1.07
(at) Germann 152 6820 7310 1.07
(above) Queen Creek 155 6730 . 7200 1.07
Queen Creek (before.
Junction) 181 1910 1910 -
(below) Queen Creek
Junction 182 8070 8540 1.06
(at) Reservation 185 8640 9100 1.05

(at) Place it turns
west on Reservation 190 8690 9130 1.05




. 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 100-year, 2-hour storm will l
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
us know, ' l

Ronnie L. Clark
RBWP Staff Leader

Attachment

( ce: (w/o att.)
. John W. Peterson
Harry C. Millsaps
Wendell A. Styner, WISC, Portland, Ore.

HCMILLSAPS: jmr

[
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SUBJECT:

TO:

\L: ij/ //44/( L‘),g/,l.x
7

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff
Suite 326, Arizona Title Bldg., 111 W. Monroe St., Phoenix, Arizona 85003

WS - RWCD Floodway, Duration of Flood Flows DATE: May 15, 1975

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

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 100-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 additiomal 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. E

Harry C. Miilsaps
Hydraulic Engineer

Encl.

cec: R. Clark
R. Arrington



TO:

Millsaps' Copy

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff
Suite 326, Arizona Title Bldg., 111 W. Monroe, Phoenix, Arizona 85003

WS - RWCD Flood Control Channel DATE: April 30, 1975
Maricopa County FCD Meeting
April 23, 1975

Ronnie L. Clark
RBWP Staff Leader

Those in attendance at the meeting were as follows:

Herb Donald Maricopa County FCD
Lee Ohsiek Maricopa County FCD
Les Bond Maricopa County FCD
Ralph Arrington SCS
Ron Clark SCS
Robin McArthur SCS
Harry Millsaps 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 (600x0.33x1=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.

/4




R. L. Clark 2

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 100-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
100-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."

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 .staorage
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 those 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,




@

R. L. Clark .

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.

-/7" by & A o3y 27
Harry C. Millsaps

Hydraulic Engineer

ec?
Ralph Arrington
Wendall Styner
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- 77 FLoobp CONTROL DISTRICT of Maricopa County
' ‘ TR AT T SR TV R T T TS ST ST 0 T T SO T AT T T 4 TR A R AT

3325 West Durango Street ¢ Phoenix, Arizona 85009 e Telephone (602) 262-3630/262-3639

% % .
P N S

April 23, 1975 ' x
NARpkESs
; O TERG

. : ) (oPi6sf rok
United States Department of Agriculture

Soil Conservation Service @ elaal 1
230 North First Avenue ‘2 lxvu IV\"\ L i
Phoenix, Arizona 85025 . ¥:.Z

ATTENTION: Mr. Ralph Arrington

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

Dear Mr. Arrington:

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

e

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 c%}ggéde with the peak flow in I
' !
|

P ATERC
the receiving o

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.




Mr. Ralph Arrington
Page 2
i April 23, 1975

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

Sincerely,

‘éB‘ER% "ZONA gu///

Chief Engineer and General Manager

HPD:LAB:dt
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SUBIJECT:

TO:

-

K, ,“A,.g".faﬁ»rm ,

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff
Suite 326, Arizona Title Bldg., 111 W. Momroe, Phoenix, Arizona 85003

WS - Williams Chandler (RWCD‘Floodvay) DATE: March 18, 1975

District Engineer

U. S. Army Corps of Engineers
Attn: Mr, John Petersom

300 North Los Angeles Street
Los.Angeles, California 90053

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

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

Ronnie L. Clark
RBWP Staff Leader

Enclosures
ce: (w/o encl.)

R. S. Swensom
H. C. Millsaps
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—~<” UNITED STATES DEPARTMENT OF AGRICULTURE

SUBJECT:

TO:

SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff

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

it E )
-

WS - RWCD Floodway, Buckhorn-Mesa Watershed DATE: January 23, 1975
Hydrology, llydraulics

.Kent Chen and John Pedersen

Floodplain Management Section
Corps of Engineers

P. 0. Box 2711

Los Angeles, CA 90053

In response to your telephone conversition with Harry Millsaps and
Rexford Stone of our office concerning the RWCD Floodway, we are
sending you the following information.

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 numbers for Alternate
6, Revised Alternate 1, and Revised Alternate 2.

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

6. Summary of cross section information used in Revised
Alternate 1.

. 7. Computer printouts of the rating and routing of principal
and emergency spillways for Site Fos. 1, 2, 3, &, and 7 in
the Buckhorn-Mesa Watershed.

8. Preliminary Table 38 showing channel data.

We could not obtain topographic maps with contour interval of 2 or 5 feet
adjacent to the RBWCD Floodway. However, aerial photography is available
from which topo could be plotted. If you wish further information on
this subject, please let us know. '




.~ ' x. Chen and J. Pedersen . 2

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

Mr. Howard W. Godfrey, Planning Director
City of Mesa

55 N. Center Street

Mesa, Arizona 85203

His telephone number is 602-834-2385.

Please let us know 1if we can be of any further help.

2 ) |
,ﬁy/Zi//f i
i
Ronnie L. Clark
REWP Staff Leader

Enclosures
cc:
. H. P. Donald, Maricopa County Flood Control District’ |
. C. A, Maguire, Asst. State Conservationist i
i

R. M. Arrington, State Conservation Engineer

RKSTONE: jmr ik]
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Washington, D.C. 20250’ - . L 14 ;
? | : ' Gy A 974 (Qilg .
WS-PL-566 - Roosevelt Water Conservation District a

Floodway - Buckhorn-tesa, Apache Junction-Gilbert,
and Williams Chandler Watersheds

George C. Marks 2
state Conservatfonist, SCS
Phoenix, Arizona

Reference is made to your November 14, 1974, request concerning the
hydraulic design for the Roosevelt Water Conservation District
Floodway. We concur in your request to proceed with a supplemental
watershed work plan agreement and hydraulic channel designs using
Alternate No. 3 outlined in your memorandum.

¥e understand that Alternate No. 3 includes a minimum one inch on- i
site storage requirement. The Flood Control District of Maricopa ‘
County should be aware that an ordinance meeting this requirement
should be in force prior to signing a project agreement for
fnstallation 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 s so, you should attempt to reconcile any
differences that might exist between their draft report and our
design hydrology. :

; ) ¢
NURWAN A BERG o me

Kenneth E. Grant
Administrator

cc: Z
K. L. Williams, SCS, Portland, Oregon
P. 0. Tilker, SCS, Portland, Oregon
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SUBIJECT:

TO:

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Riyer Basin-Watershed Planning Staff
Suite 326, Arizona Title Bldg., 111 W. Mounroe, Phoenix, Arizona 85003

W8 - Willisms-Chandler, Apachs Junction-Gilbert, DATE: September 27, 197k
Buckhorn-Mesa (Design of RWCD Floodway)

Wendell A. Styner, Hydrologist
West Technical Sercice Center

Portland, (regon

The study of this watershed, based on revised land use, precipitation
values, and reach routing coetficlent, has been completed. A summary of
the alternates 1 to 4 was prepared and discussed with the spaonsors on
September 6, 1974. The sponsors decided that we should proceed with
preliminary design besed on alternate 3 values. The attached sketch was
given to the design unit to show the values to be used.

The assumpticns used were discussed with Don Woodwaryd when he was here

in August. Attached to this letter is a copy of these general assumptions
elong with some of the specific calculations used to obtaln RCN, T,, Reach
Routing Coeff., and Preclpitation Values.

I understand that Ralph Arrington has sent up a report for Faul Tilker's
review and thought you would probably like to have some of this background
data for your files.

As I discussed with you in September, the croass-section mumbers for alternates
5 and 6 are different than those used for alternates 1 to 4. This ia

becanse of the tuiltin limitation of the TR~-20 program for numberz over 200.
Why the first 4 alternates worked, I don't know; but cross checking of

output data on the subwatersheds of alternate 3 and alternate 5 shows no
difference between the two runs when the same values are inserted.

R. M. Bartels
Hydraulic Engineer

Attachments

cel

R. Arrington (w/o attach.)

RBARTELS :mn




UNITED STATES DEPARTMENT OF AGRICULTURE

. i SOIL CONSERVATION SERVICE Room 6029 Fedaral Rldg., Phoenix, AZ 85025
i
SUBJECT: ENG - Hydrologie Data - RWCD Floodway DATE: September 23,
Williams Chandler, Arizona 1974
TO: " Paul Tilker, Head

E&WP Unit -~ WISC

We are submitting for your review and information the revised hydrology

for the RWCD Floodway. The computer data is compiled from previously

agreed-to input data by Wendell A. Styner and Don Woodward. We request
—_— review for discrepancies which may have inadvertently occurred.

The project sﬁonsors concur in the use of Alternate #3 for final design.
We are submitting the ADP output for this alternative.

A summary table of peak discharges 1s attached. Please note cross—-
section numbers were changed to accommodate ADP loading. Wa have
included the previous peak values (1973) for comparison.

‘ ( We are making preliminary hydraulic designs in preparatiom for Lowell
' Kenedy's visit October 21, 1974.

CH
U George’/C. Marks
State Conservationist

hettag

Attachments

beec: P. Momville
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/// Bob Bartels:mn

rugust 27, 1974 s
S, Verfrs
;1 7N\
WORK OUTLINE
 RWCD DESIGN HYDROLOGY
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 L 9.2 97 .
e 25 20 91.9 93
A 55 30 87.6 90
e SN 95 4o 82.8 87
150 55 78.8 84
220 70 77.6 82
300 80 4.5 80
385 85 71.0 . 78
500 115 69.3 76
3. Use the following precipitation values for design of RWCD. From WB Rev
TP 40 maps, use point rainfall halfway between Mesa and Apache Junction
as representative of uncontrolled area.
Map Rainfall Factor Plotted Value *¥Design Point
1% = 3.6 inches 1.00 3.6 3.70
44 = 2.8 inches 1.00 2.8 2.80
10% = 2.25 inches .99 2.23 2.20
20% = 1.85 inches .96 1.78 1.80 ‘
50% = 1.35 inches .88 1.19 1.20

* (See Attachment No. 2)




-~ 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.

Use the procedures shown in Hydrology Design Manual 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.

Reduce the short duration RCN for duration; i.e., if short
duration RCN is 80 then the 24-hour RCN will be 71. (Actual
value used is a 24-hour RCN of 75 for desert éonditions.)

The 24-hour RCN will ‘be used on all desert lands ig both present
and future conditions.

The Runoff Curve Number for irrigated agricultural land is
estimated to be 50 to show effect of built-instorage of ‘
leveled fields.

For ufban 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)




~ Density of Housing Units RCN
Number/Square Mile'

‘ 0 to 100 Same as natural conditions

‘ 100 to 300 75
300 to 600 . 77
600 to 1200 79
1200 to 2000 80
2000 + 81

b 5. To estimate the effect of urbanization on Tq, use Figure 15-3 NEH-L4,

. I = TK-55 pmeép 1)/15LM“
along with Figure 3-3 of Urban Hydrology (HydrelegyTech.-Note 1) t0

determine the amount to reduce the Tc under natural conditions:

Increase. in RCN Ratio of After Urbanization
From its Natural (Rangeland)Condition to Natural Conditions (Te)

1 0.90

2 0.85

4 0.75

6 0.60

Example: If velocity is 1.5 fps in natural condition and

o’ - then the area is completely urbanized, the velocity
) ( ' in the future condition is 1.5
"I" 0.6 = 2.5 fps

7

or if original Tc was 1.0 hour, the future T, 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 eﬁough. 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 T,. (Based on change in RCN from 75 to 81.)

T. Where new data is available on X-section shape and size - revise the Tc
based on the channel characteristics. Use X-section data from Buckhorn-
Mesa Areal Mapping. Use 4.0 fps for Buckhorn-Mesa area north of Apache

Trail. .




é

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 & 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 b4 estimate of T, is based on 1.5 fps for all alluvial fans (in-
cluding desert and agricultural land). Don Woodward agreed with usihg
1.5 fps.
In areas of defined washesj; foothills; mountains; I used a velocity of
6.0 fps, until I gof to undefined channels, and I then used 1.5 fps.
This primarily abplies to San Tan Mountain areas.
Based on conversations with Paul Monville, we will use é "W" of 5 fpé for
RWCD channel. Do not use Resvoir Program.
To evaluate the effect of future urbanization on the watershed, a two-step
approach w:Lll be needed: Uy)“['.r_;.l-l a, waay
A. First using MAG data for the year 2000, an ureerrected RCh for each
subwatershed will be calculated, and a revised T, based on this
urbanization will be determined as explained in No. 5 item.
B. To detérmine the final RCN of the subwatershéd, it ﬁill be necessary
to reduce the gg;:ﬂ::;;ed RCN determined in (11l. 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
mich to reduce the RCN based on the increase in housing units after

1975. (See Attachment No. 5 for derivation.)
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12,

Will need a total of thrée alternatives with three storms each
analyzed. The storms to be analyzed are the lOO-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.
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D. Burns, Phoenix, Arizona

UNITED STATES DEPARTMENT OF AGRICULTURE

’A‘ wSQILCONSERVATION SERVICE - - 74‘/7;‘_'/7/;%#/17[ #_Z

=20
1—Service ut:uu:x., EUILmuu. Urcgun 97209

ENG - llydrology — RWCD Floodway Hydrology July 19, 1974

\-va--.. - ok WA il
Ralph Arrington,- State Conservation Engineer
CS, Phoenix, Arizona 85025

g

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 were also
reviewed, specifically regarding the aasumptiona made for the hydrologic
analysis.

The main point of concern is large difference in discharge estimates

and, therefore cost estimates, between the work plan and more recent
studies, An apparent error in the original estimate and changing hydrology
conditions and criteria have combined to contribute to the increased dis-
charge estimates, Furtber, a.few of the assumptions in the last, 1i,e,;

May 23, 1973, TR-20 output tend to be somewhat concervative,

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

1. Rainfall

A. w 2 d - 1 F9703 &t 2 Y A £ 3
as is the concept of using an areal disttibution of rainfall. An SXT4AT
Mdescribed on page 63 of the preliminary draft of “Provable

faximum Thunderstorm Precipitation Estimategs-Southwest States,'" by Riedel
and Hansen, NWS, . The ellipses or pseudo isohyetals, have the
majox axis equal to ce the minoxr axis and an area of 0.125n (major axis)®.

Construction of isohyetals for specific areas can be done by drawing con-
centric ellipses on transparent material using:

Length of major axis = (BxArea/!)o's.

: ' ARV The procedure is based on the premise that the average
rainfall depth within a 1sohyetal is equal to the value from the area-

reduction curve for the area within the isopyetal. For example, from
Figure 27 of the NWS PMP report and a 100-year, 24-hour rainfall of 4.2
inches, the labeled isohyetals would be:




Ralph Arrington : . 2

P =R A2F2 - AlFl
Apg - Ay

Vhere: P is igohyetal label

R 1s point rainfall

Az, Al are areas contained
within the isohyetal to
be labeled and the next
inner isohyetal, respectively

Fy, Fy are the area reduction
factors corresponding
to Ay, A; respectively.

Area Areal Reduction Precipitation
A Factor
F &
. 1 - 1.00 _'> '/‘ 00 4-2
; 4
= - y - r"‘x
5 .97 ,) 63 4,0 QLID = WD 7 o )
/ 5-1 i .
| (25)(.93) = (5)(.97) t3 g
25 93 « T¥7 4.2 g \\3}
, 55 /| .90 \ 4§97 —= 3.68)
|
95 .87 | . §295 3.48
150 .84 N i 3.31
220 .82 | ) 7762 3.26
300 .80 ; PSR 3.13
|
385 .78 / _ Pe95 2.98
500 _.763/7 16739 2.91

/




Ralph Arrington

CI

4:1 3

Or entat on and location

2. Urban Development

A%
yory O’sz'
S pondngi aEed The sponsors must recognize 'ﬁzin/r
hat ‘f allowance for storage is permitted in the hydrologic analysis, J‘ng,

t
‘ but 1s not then enforced, tha level of protection will not be 100 years.

7 B, The T, of urban areas will decrease about 25 to 50 percent 40644242_’
or more, depending on the degree of urban development. The T, for a a9/
composite of urban and rural areaz could be estimated from the change 1n_%§z f et
CN using Figure 15-3, NEH4, §& NG arl i) e ewany < 2o

)
—

3. Hydrograph Routings ﬁﬁwzaf

A, Routing of hydrographs in the RWCD Floodway may be done

by storage-indication routing 1f 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,

' B. If the discharge is essentially stream or channel flow
then use the convex routing procedure with the REACH standard control.
Routing reach lengths should be, closely, even multiples of the proper
routing reach length described by Eg. 17-33, Chapter 17, NEH4. ’

Comments on the proposed contract with Malone are:

lrd

1, Delete references to "IBM-360" or "IBM-1130." Refer instead
to "Project Formulation Program - Hydrology - Technical Reglease 20
(TR—ZO) " . T s

3. Division of Vork, items la, b, ¢, and d, are discussed above.




Ralph Arrington

Item le, restate to stress that subwatersheds should have homogeneous é,ﬂﬂu/
hydrologic conditions. Problems have atisen in the TR~20 program .here
the subareas are too small g ; ; i

TRy el

|
4. The contract should definitely state who, the SCS or Malone's ;ﬂv/'J
company, is to provide the computer services.

In conclusion, the E&WP Unit will furnish review of data, or provide hydro-
logic assistance as requested.

Wendell A, Styner

Hydraulic Engineer

cc:
D. Burns, Phoenix, Arizona
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. SOIL CONSERVATION SERVICE River Basin-Watershed Planning Staff
( Suite 326, Arizona Title Bldg., 111 W. Monroe, Fhoenix, Arizona 85003

SUBJECT: MGT -~ Hydrology Assistance DATE: July 16, 1974

TO: Don Woodwerd, Hydrologist
EZWP Unit, WISC, SCS
Portland, Oregon

Inresponse to your telerhone call to Harry Millsars on July 12, 197k,
the following 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, 197h - Work with SCS, Watershed Planning Staff
Hydrologist. Discuss procedures and analysis to be used in re-
evaluating design discharges for EWCD Floodway. The following
items will be discussed:

1. Iocation of urban areas
2. Effects of urbanization on:
. e, Time of concentration
' b. Runoff curve number
( 3. DMethod of ealculating T,
k., Method of determining routing coefricients €—
5. Rainfall 2
a. Type of storm
b. Amount (point)
c. Areal size
d. Areal distribution
e. Time distribution
f..  Location of storm for critical design
discharges should storm not cover
total watershed 7 OSHr

6. Belection of loglc areas — ,&ggag DI Y. A N /(w,.//q_ 07
Te ssion losses . /(2344/ e ‘_m
C?b ech e"t‘{—Hq J

Tuesday, August 6, 1974 - Work jointly and serarately with scs end> / % /,_
Arizona Water Cammission Plarming Staff Hydrologists,

l. Continue discussion of RWCD Floodway hydrology.

2. Discuss revisions of Cottonwood Wash Watershed design and
freeboard hydrograph storms (using thmderstorm FMP criteria)
and their relation to the watershed eveluation storm pesks
as presently used for ecoromic evaluation. .

3. VWork with SCS and AWC hydrologists on procedures and eriteria

' used for design and economic evaluation for Harquahala Valley
t Work Plan Supplement.
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Y¥ednesday, Aucust T 1974 ~ Work with River Basin Stafpe Hydrologist

ie Review Trocedures used to estirate acres rlooded by
hydroliogic evaivation uwnits in Sante Cruz-San reirey
Tyoa IV Study.

2. Discuss Joint frequency flood plain oralysis for
tributary end rain stem flood flows in Tyre IV
Study.

3« Discuss rrocedures to be used in Tyze IV Study to
determine nercent chance flood by months,

4, Discuss Procedures and guidelines to he used in
Tevising the Type 15 Floog Insurance Study for the
unincorvarateg areas of Santa (rugz County, Arizona,

Thursday, Aucust 8 1975 « Work witn SC3 River Basin apg Watershed
Flanning Stare Rydrologists Sumrarizing conclusions dravn from pre-
ceding days of diacussion,

Shculd you have any questions concerning the prorosed agenda, pleage
Teel free to call Harry Milisacs, River Basin Stafse Hycdrologist,

Acting
D. G. Burns
EBJP Staff Leader

ce:
G. C. larka
Je E. Weover
R. L. Clark
C. A. Maguire




4 : 3 g
e g Lo, ATl
UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE RB-WS Planning Staff
( } Suite 326, Arizona Title Bldg., 111 W. Monroe, Phoenix, Arizona 85003

SUBJECT: WS - Williams-Chandler - Apache Junction, Gilbert - DATE: June 17, 1974
Buckhorn—-Mesa WS, Minutes of RWCD Hydrology Meeting

TO: All Participants

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 Monville, Design Engineer
Harry Millsaps, Hydraulic Engineer
Rexford Stone, Watershed Planning PartyCivil 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
N that have been made; summarize these analyses; and determine if additional
./ analyses were needed.
L

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 Comservation 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 be
studied.

A4
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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.

At Apache Trail 3,700 cfs
At Powerline Channel (upstream) 18,700 cfs
Downstream of Powerline Channel 23,800 cfs
After Junction with Queen Creek 25,650 cfs

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
75.0 0.88 220.0 0.82
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b 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.

. (TR-20 Cross Drainage Area Rainfall ’
, Part of Study Section No.) Sq. Mi. Factor Inches ‘
i |
‘ 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 123 0.87 3.65
(From Power- 54 to 106 123 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.
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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. )

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 rums. () sepre® wiis Soludtantm L

La~q gy’ L;;:‘ica' ‘.;J¢:U3{ 1Q’+
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 envirommentally 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 reduction curve,
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 17 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
storage .on their lots or subdivisions to store runoff from a selected
design (Design storm frequency would have to be determined 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 changes and a statement from the
' sponsors 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 Program is very sensitive to the: time
of concentration. Some of the values used seem high; but without cross
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5)

6)

7)

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 fps would be more reasonable on

the alluvial fans under natural conditions. Ideally, we should input
typical sections and let the program 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.

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

. 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 wasdt sure of the effect on the total watershed .
of 300 square miles.

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 exist. No conclusions

were reached as to whether it will or will not be done. The matter
is to be discussed with Wendell Styner 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 was $5,000 depending on how much data is needed and the alterna-
tives to be studied.

4 2 Bezt,

R. M. Bartels
Recorder

cc: Dennie Burns
Ronnie Clark
Cliffton Maguire
Wendell Styner
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e : ~ Dennie G. Burns, Phoenix, Arizona

West Technical Service Center, Portland, Oregon 97209

WS-PL-566 Williams-Chandler Watershed June 3, 1974
RWCD Floodway, Arizona

Wendell A, Styﬁerg’Hydraulic.Enginéé; )
Wrsc, SCS, Portland, Oregon '

In May of 1973, Mr, Jim Malone sent to the E&WP Unit for our review and
comment_oa~the hydrologic documentation for the design of the RWCD floodway.
The doCumentation indicated the one percent design flow for the floodway at
the confluence with the Queen Creek was approximately 20,000 cfs as com—
pared with original estimate of 5,500 cfs., This Increase can be attributed
to a procedural error in the original documentation and the assumption that
the entire drainage area between the proposed floodwater retarding structures
and the RWCD floodway would remain rangeland rather than become highly
urbanized, :

The TR-20 printout in the updated documentation indicated the peak flow

from an upstream uncontrolled drainage area add directly to the peak flow

of the next downstream drainage area, This addition of peak flows is a
result of the configuration of the uncontrolled drainage areas., The work
plan documentation assumed tha peak flows were not directly additive. The
TR-20 schematic diagram, runoff curve numbers, T, values, etec., were reviewed
with Jim in Portland during 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 allbwgble-velocitiee. it was
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 includet

1. Using a lower allowable design velocity 4

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

3. Taking credit for the available storage in urban areas due to
streets, etc,
“\ i
4., Assume that transmission losses occur within the proposed floodway,
and e

5., Assume there was some storaga (1-2 ins) available in the irrigated
lands in the lower Queen Creek drainages,

s/
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The first three changes were incorporated in a revised‘;g;;o run which
Arizona has. The revised TR-20 study would be dated Jﬁne'1973. 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 changes represents the best
available eatimates 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,

/ﬁﬂ%ﬁg}g phhiiesd '

Donald E., Woodward
Hydraulic Engineer

cce ‘
D Burns, Phoenix, Ariz




/ UNITED STATES DEPARTMENT OF AGRICULTURE

’ /: SOIL CONSERVATION SERVICE - River Basin-Watershed Planning Staff
; : Suite 326, Arizona Title Bldg., 111 W. Mouroe St., Phoenix, Arizona 85003

E SUBJECT: W8 - Hydrology o:nputatibns, Roosevelt Water DATE: May 16, 1973
r

Conservation District Canal Floodway.
: TO: David C. Ralston, Head
[ Design Section
: SCS - WRTSC

Portland, Oregom

Please find enclosed & summary of the hydrclogy computations on the
4 Roosevelt Water Conservation District Canal Floodway. Most of thisg
hydrology was done by Jim Malone., We would like couments omn the pro-
cedures and design valves being used. If you have any questliocns

3 concerning the work Jim will try to ansver them while in Portland the
week of May 21-25. VWe are sending same maps and line diagrams for

supporting this work under a separate cover.

‘]1 -ise "l Do G. m

Leader, REBWP Staff

Enclosure

ce:
i Cs As
J. M. Malone




RWCD HYDROLOGY

INDEX TO SUPPORTING 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 Summary Table Lower Area
Executive Control Upper Area

Executive Control Lower Area

ALTERNATE STUDY SUMMARY
Maps under Separate Cover
1) Land Use (Present)

2) Land Use (Future)

3) TR-20 Line Diagrall;

-

4) TR-20 Summary Map




RWCD HYDROLOGY
SUMMARY

The RWCD Floodway is.an existing channel paralleling the Roosevelt

Water Conservation District Canal in Eastern Maricopa County. The canal

is elevated above the ground\level so that floodwater coming down the
fan 1s intercepted by the canal banks., Since the canal was constructed
there has been a difficult maintenance problem. Over the years the
eastern bank of the canal has been bullt up and a floodway 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
plans were campleted in 1963 and approved for operations. The plans call
for improving the floodwey down to the Queen Creek channel and letting
the floodway empty into the Queen Creek channel. The design capacity at:
the outlet was to be 5,500 c¢fs. The lwd.rology method used in preparation
of the work plen was construction of triangular hydrographs and adding
them together with travel time being accounted for by ofrsetfing the

beginning time of the hydrographs as they entered the channel.

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

m—

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

stop the channel at the Queen Creek channel. The present dikes along the

RWCD divert the Queen Creek low flows and the old Queen Creek channel has
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been obliterated below the RWCD floodway., A review of the work plans by
the Gila River Indien Tribes pointed out inadequacies in the plans to
stop improvements of the RWCD floodway at the Reservation boundary. The
Reservation haq severe flooding problems from the existing floodwey 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 constructing a
floodway 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 e¢fs for the one percent storm. A. six-hour storm was

used in the anaégsis. Alternate studies were made of 1) existing con~-

ditions of watershed cover 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 dam constructed. Decisions were made to proceed with
designing the floodway for.a discharge of 22,000 cfs at the Reservation

boundary.

In February 1972, additional interest was shown in the floodway as
T

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

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

hydrology of the upper portion of the RWCD floodway 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, 2l hr. storm was used in this analysis.
Alternate conditions of 1) the Buckhorn-Mesa structures would not be
constructed and 2) the Buckhorn-Mesa structures would be constructed.
This analysiﬁ 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 Jjunction of the

freeway and the EWCD.

In Janvary 1973 the hydrology was again updated to analyze the
effecfé of urba.niza..tion on designing the floodway. Ttge TR-20 program
was used mtﬁi&Wm‘mr various frequencies. The
watershed was divided into an upper watershed and a lower watershed.
The dividing line i1s the Powerline channel. Th;_e,mte:shad_maa_ahm

the existing dams were not included in the analysis.

Alternate studies were made of 1) Upper area, 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 alternates were run: 1) Input from alternate 1
- above, without Queen Creek dam constructed, present conditions of water-
shed cover; 2) input from alternate 2) above, without Queen Creek dam;

3) input foom alt. #3 above, without Queen Creek dam; 4) input from
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’ alt. #1 above with Queen Creek dam; 5) input from alt. #2 above, with

Queen Creek da.m;\fl) input from alt. #3 above with Queen Creek dam.

DESIGN
The alternate of future conditions with the Buckhorn-Mesa dems and

with the Queen Creek dam constructed was selected Jointly by SCS and

o

the sponsors of the projects for designing the RWCD Floodwey., This

resulted in a discharge of 33,000 cfs at the lower end of the floodway.
——
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Room 6029 Federal Bldg., Phoenix, AZ 85025 |
(F ENG = Meeting with AHD cn September 12,
ol RWCC Floodwmy . 1972

George C. Marks
State Conuservationist

Since the Arizona Highway Commission recently cormitied highway
funds for the construction of two otats bridses across the RYWCD
Fleccdway, ws reguested a meeting with AHD perscnnel to discusa
censicderation for design. Ve ost Septenber 11, 1572 in the
office of lnrtin Toney, Assistent State Eaginesr, Structures, cf
tha AHD, A copy of those in sttendance i3 attached.

Discussion centered around two major tepics for the projzct.
They are: (1) hydrology and (2) the two state hichway bridges
‘ i ecross the flcodway. Significant discussicn itens are as follows:

Hydroloqy

1. The preposed Superstition Freeway slong the reach east of
the RWCD Floodway to Agoche Junction ie etill in ths
design consicderatiocn phase by the AHD., Ths proposal at
present is to pass all waters (SCeyecar fregquency) through
the highwvay aligument at the existing wash lccaticmns, If
such washes have been, are or will bs eradicated, tha
evaluation for design tc pass floodenters will be made
at the tize the design is prepared.

This reach of the Superstiticn is not in the current Seysar
construction achedule of the AHD,

2. The AHD has no projections for thes urken development of
the area affected by the RWCD Floodway. :

3., The County Planning and Zoning Commi=sion, upon ths
recommendation of the FCD of laricops County, is now
requiring county urban develcpor2 to return all flcod
flows (uvp to SOeyear frequency) back to the originsl courses ;
to which they exited from ths proposed development area. e
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{
{ Etate Bridqges

AHD will make the soils evaluaticn for design of foundation
conditions.

S5CS will prepare a detiailed topographic map of each site
for design use, Grades, capacities, configuration and other
design criteria for the flcodway will also be furnished.

Due to the high skew (+ 45°) of the alignment at state
bridga 87, George Watt will discuss the floodway alignment
with the AHD after topographic maps are prepared to evalu=
ate the potential for straightening the approach to the
b:"idgeb

Due to length of state highway bridge 87, a clear span of
floodway cannot be made and propesed pier locations should

be correlated with Southarn Pacific Railroad for the railroad
bridge to align plers dus to the proximity cf the two bridges.

AHD estimates six mﬁnths design tims for the bridges,

Construction schedules for the bridges and floocdway will
have to be coordinated to provent ccenstruction problems
and prevent undue hazards. Two proposals wsras suggested.

a. ECS is to first construct flcodway leaving dip
sections at stateze highway crossings. Later the bridges
will be constructed by an AHD contract,

* This proposal is unfavorabls due to the liabilities
for the flood hazard at ths dip crossing. The SCS
Administrator!s approval will be required for this
proposal.

be AHD is to excavate the floodway within their R«0O-W
and stockpile alcng the Indian Tribsl R=0=W of the
proposed floodway. They would then construct bridges
by their contract. SCS will later construct the
floodway, including disvosal eof excavated earth
previously stockpiled.

This proposal has to ba cleared through the AHD fer
costs of excavation.

Other proposals for the sequence of construction and
under combinaticns of contructs may be consldered at
a later date.
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A re-routing of traffic around the bridge locations
will be necessary. Basements for the temporary route
s will be discussed with the Gila River Indian Commue

(R nity .

s 7. Mr., Toney will prepare a letter to the sponsors outlining
the needs of the AHD in meeting the AHD committment for
construction o the twofhighway bridges.

( /’// W é(m.y o
"ﬁalﬁuh fi. Arrington
State Coneervation Engineer

cc: Col. John C. Lowry, FCDMC
Martin Toney, AHD
Dennie Burns, WS-RB
Joe Hickerson, Chandler
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r® ‘ MEETING
1 =
i

September 11, 1972

RWCD Channel

Name Organization
R. C. Brechler Bridge Engineer - Design, AHD
Jim Malone ‘ Civil Engineer, SCS |
George Watt Design Engineer, SCS
L. E. Ohsiek ‘ Ass't., Chief Engineer, FCD, Mar. Co.
M. C. Sheldon AHD Hydraulics Branch
‘( “1n Weaver Civil Engineer, SCS

\‘.Ron Slocum | SCS
James Glasgow ) AHD Hydraulics Branch
Ralph Arrington SCS
Eugene Jencsok AHD Hydraulics Branch

Martin Toney AHD Structures
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