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Figure E-3

North Diversion Detention Basin Plan
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l Figure E- 3 (continued)

North Diversion Detention Basin Plan
' (Reference 3)
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Figure E-3

North Diversion Detention Basin Plan
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Figure E- 3 (continued) ' 4

North Diversion Detention Basin Plan
(Reference 3)
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l Figure E-4
Weekes Wash Detention Basin Plan

(Reference 3)
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Figure E-4 (continued)
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Figure E-4 (continued)

Weekes Wash Detention Basin Plan
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Figure E- 4 (continued)

Weekes Wash Detention Basin Plan
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Figure E-4
Weekes Wash Detention Basin Plan
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Weekes Wash Detention Basin Plan

I Figure E-4 (continued)
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Figure E-4 (continued)
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Figure E-4 (continued)
Weekes Wash Detention Basin Plan
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Figure F-3
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Powerline F.R.S.
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Figure F-3

Powerline F.R.S.
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‘ United States Soil 201 East Indianola Avenue
i3} Department of Conservation Suite 200
Agriculture Service Phoenix, Arizona 85012

November 13, 1985

D.E. Sagramoso

Chief Engr. & General Mgr.
Maricopa County (FCD)

3335 W. Durango St.
Phoenix, AZ 85009

Dear Dan:

g Attached is a summary of the TR-20 Analysis made by our staff to evaluate_the
effect of the Weeks Wash Dam on the Powerline Floodwater Retarding K
Structure. Although several runs were made, we have described and included
only those parts of the TR-20 runs we thought were pertinent to the present
investigation. x

By comparing the attached data with the Apache Junction-Gilbert Watershed Work
Plan Supplement, dated February 1967, it will be noted that the 46.3 square
‘ miles used in the present study for the drainage area of the Powerline FRS is
about 3.3 square miles less than that published in the supplement. The’
drainage area for the present study was delineated and planimetered from *
’ 7 /2- minute USGS quad sheets. The reason for the difference in drainege ‘area
is unknown. ; , -

However, even with the smaller drairnage area and based on todays criterfa;i he
Powerline Dam will not safely pass the design Freeboard Storm either vith or
"without™ the Weeks Wash Dam in place. It has been shown though that the
Weeks Wash Dam does decrease the possibility of the Powerline Dam from- ‘:
overtopping and increases the level of flood protection provided between the
two structures and for the area downstream of the Powerline Dam.

Should you or your staff desire to review the analysis or need further
explanatio please let us know.

Verne M. Bathurst
State Conservationist

Attachment

bcc: W. Wayne Killgore, ASTC(WR), SCS, Phoenix, AZ
Ralph Arrington, SCE, SCS, Phoenix, AZ

HCM/Yﬁ:bjp
e~

% U.S. Government Printing Offies: 19063—420-039/1578

The 8oil Conservation 827.° > t :
is an agency of the - - N\ ~/, ! : 7

United States Dopartment 6! agricuttsr. . L




Weeks Wash - Powerline Dam
TR-20 Analyses and Results

The present analyses was made for the purpose of evaluating the effect of the

Weeks Wash Dam on the Powerline FRS. Three separate alternates were

investigated. These were:

Alternate #1:

Alternate #2:

Alternate #3:

Uncontrolled Area of Powerline Dam (DA = 37.59 Miz)

Total Drainage Area above Powerline Dam with Weeks Wash Dam
Constructed, (DA = 46.33 Miz). and

Total Drainage Area of Powerline Dam without Weeks Wash Dam

2
in place (DA = 46.33 Mj )

Each of these alternates had eight separate storms applied over the watershed

for a total of 24 runs. The storms were as follows:

"

Storm #1: Principal Spillway Hydrograph

Storm #2: 6-Hour Emergency Spillway Hydrograph

Storm #3: 6-Hour Freeboard Hydrograph

Storm #4: 24-Hour Emergency Spillway Hydrograph

Storm #5: 24-Hour Freeboard Hydrograph

Storm #6: 10-year, 24-Hour, Type II Storm

Storm #7: 25-year, 24-Hour, Type II Storm

Storm #8: 100-year, 24-Hour, Type Il Storm




In the actual TR-20 Runs, however, the storms have been numbered 1-12 as

( follows:

Storm #1: Principal Spillway Hydrograph (all 3 Alternates)

Storm #2: 6-Hour ESH, Uncontrolled Drainage Area (Alternate #1)
Storm #3: 6-Hour FBH, Uncontrolled Drainage Area (Alternate #1)
Storm #4: 6-Hour ESH, Total Drainage Area (Alternates #2 and #3)
Storm #5: 6-Hour FBH, Total Drainage Area (Alternates #2 and #3)
Storm #6: 24-Hour ESH, Uncontrolled Drainage Area (Alternate #1)
Storm #7: 24-Hour FBH, Uncontrolled Drainage Area (Alternate #1)
Storm #8: 24-Hour ESH, Total Drainage Area (Alternates #2 and #3)
Storm #9: 24-Hour EBH, Total Drainage Area (Alternates #2 and #3)

Storm #10: 10-Year, 24-Hour, Type II Storm (A11 3 Alternates)

Storm #11: 25-Year, 24-Hour, Type II Storm (A11 3 Alternates)

Storm #12: 100-Year, 24-Hour, Type II Storm (A11 3 Alternates)

Selected results from these analyses are shown on the following table. These
are based on design criteria half way between a “b" and “c" hazard dam, since
this was the criteria used in the design of the dam ( see Work Plan

Supplement dated January 1967). The dam is actually classified as a class "“b"

structure.

The data shows that the most critical condition exists when the Weeks Wash Dam
is not in place (Alternate #3), and the applicable storms are applied over the
total drainage area. It is further illustrated that the 6-Hour Emergency

Spillway and Freeboard Storms are more critical than the 24-Hour duration. By

. comparing the Top of Dam Elevation (1589.1 MSL) with the Maximum Computed




oo

Water Surface Elevation for the 6-Hour Freeboard Storm (Elev. 1593.4, Column

10), it is seen that the dam would need to be raised about 4.3 feet in order

to contain this flood. Even with the Weeks Wash Dam in place (Alternate #2),
the Powerline Dam would still need to be raised by about 2.9 feet in order to
contain the Freeboard Storm. The major reason for this difference, as

compared to the original design, is a change in the rainfall criteria.

These analyses also show that the 100-Year, 24-Hour, Type II Storm is more
critical in determining flow through the Emergency Spillway than the PrinciSt}
Spillway Hydrograph. The crest of the Emergency Spillway of the Powerline Dam
is set at 1582.3 MSL. Should the Weeks Wash Dam not be constructed, there
would be about 1.7 feet of flow through the Emergency Spillway with the
passage of the 100-Year Flood (Column 16); i.e. the level of flood protection
downstream of the Powerline Dam would be decreased if the Weeks Wash Dam is
not constructed. With the Weeks Wash Dam in place, however, the full 100-Year

level of flood protection is attained (See Column 15).

It can, therefore, be concluded that Weeks Wash Dam does increase the level of
flood protection provided downstream of the Powerline Dam and decreases the
chance of the Powerline Dam being overtopped. However, even with the Weeks
Wash Dam in place, the Powerline Dam would still need to be raised about 2.9

feet in order to contain the Freeboard Storm,.

74\_/&/.,,7 . 127 S
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TRANSMITTAL DATE: August 14, 1986

IXC.

Fop ARas otinees Superstition Freeway Drainage - Tudor Eneg.
4120 NORTH 20th STREET PROJECT: P y g g
PHOENIX. ARIZONA 85016-6014 JOB NO: 7005-01-68 . B
(602)957-3681

TO: Soil Conservation Service RE: Return Weekes Wash Hydrology Information

201 East Indianola
Suite #200
Phoenix, Arizona 85012

ATT: Mr. Harry Millsaps

FROM: Steve Miller _

e

WE ARE SENDING YOQU ATTACHED )
O UNDER SEPARATE COVER - VIA Delivery
THE FOLLOWING O PLANS @ ORIGINALS O SAMPLES
O SPECIFICATIONS O REPRODUCIBLES O CHANGE ORDER
O SHOP DRAWINGS O PRINTS 0O COPY OF LETTER
QUAN. I.D/DWG. NO. TITLE/DESCRIPTION
1 Notebook - Weekes Wash Hydrology N
1 Computer Printout - Weekes Wash TR-20 Hydrolagy _
THESE ARE TRANSMITTED O FOR REVIEW O FOR YOUR USE O AS REQUESTED

® _Returned

REMARKS: Thanks for letting us use these materials. They will be a great help

___in evaluating the existing hydrology of this area.

THANKS AGAIN!

COPIES TO:

OWITH ENCLOSURES O WITHOUT ENCLOSURES ﬂt& M :
. SIGNED/ ' lgé/ e
2 g S {
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-

> i

201 East Indianola Avenue

Z=>\ United Statesf 80“ " Suite 200
:} Department o onservation : :
J Agriculture Service Phoenix, Arizona 85012
{'
Subject: ENG - Weeks Wash - Powerline Dam Analysis Date: October 18, 1985
To: Ralph M. Arrington, File code: 210-28

Phoenix, AZ

Attached is a summary of the TR-20 Analyses made to show the effect of the
Weeks Wash Dam on the Powerline Floodwater Retarding Structure. Although
several runs were made, I have described and included only those parts of the
TR-20 runs which I thought were pertinent. If additional data is needed,

please let me know.

./ ‘\\ ‘

g;SJCC4477 A

Harry C. Millsaps
Hydraulic Engineer

Attachment

cc: (w/attach.)
W. Wayne Killgore, ASTC(WR), SCS, Phoenix, AZ

HCM:bjp

(
E The 8oil Conservation Service @ % U.S. Government Printing O ftice: 1985—820-888/30877

United States Department of Agricuiture
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Weeks Wash - Powerline Dam
TR-20 Analyses and Results

The present analyses was made for the purpose of evaluating the effect of the

Weeks Wash Dam on the Powerline FRS. Three separate alternates were

investigated.

Alternate

These were:

2
#1: Uncontrolled Area of Powerline Dam (DA = 37.59 Mi )

Alternate #2: Total Drainage Area above Powerline Dam with Weeks Wash Dam

Alternate

2
Constructed, (DA = 46.33 Mi ), and
#3: Total Drainage Area of Powerline Dam without Weeks Wash Dam

2
in place (DA = 46.33 Mi )

Each of these alternates had eight separate storms applied over the watershed

for a total of 24 runs. The storms were as follows:

Storm
Storm
Storm
Storm
Storm
Storm
Storm

Storm

#1:
#2:
#3:
#4:
#5:
#6:
#7:
#8:

Principal Spillway Hydrograph

6-Hour Emergency Spillway Hydrograph
6-Hour Freeboard Hydrograph

24-Hour Emergency Spillway Hydrograph
24-Hour Freeboard Hydrograph

10-year, 24-Hour, Type II Storm
25-year, 24-Hour, Type II Storm

100-year, 24-Hour, Type II Storm




(

In the actual TR-20 Runs, however, the storms have been numbered 1-12 as

follows:

Storm
Storm
Storm
Storm
Storm
Storm
Storm
Storm
Storm
Storm
Storm

Storm

#1:
#2:
#3:
#4:
#5:
#6:
#7:
#8:
#9:

#10:
#11:
#12:

Principal Spillway Hydrograph (all 3 Alternates)
6-Hour ESH, Uncontrolled Drainage Area (Alternate #1)
6-Hour FBH, Uncontrolied Drainage Area (Alternate #1)
6-Hour ESH, Total Drainage Area (Alternates #2 and #3)
6-Hour FBH, Total Drainage Area (Alternates #2 and #3)
24-Hour ESH, Uncontrolled Drainage Area (Alternate #1)
24-Hour FBH, Uncontrolled Drainage Area (Alternate #1)
24-Hour ESH, Total Drainage Area (Alternates #2 and #3)
24-Hour EBH, Total Drainage Area (Alternates #2 and #3)
10-Year, 24-Hour, Type II Storm (A11 3 Alternates)
25-Year, 24-Hour, Type II Storm (A1l 3 Alternates)

100-Year, 24-Hour, Type II Storm (A11 3 Alternates)

Selected results from these analyses are shown on the following table. These

are based on design criteria half way between a "b" and "c" hazard dam, since

this was the criteria used in the design of the dam ( see Work Plan

Supplement dated January 1967). The dam is actually classified as a class "b"

structure.

The data shows that the most critical condition exists when the Weeks Wash Dam

is not in place (Alternate #3), and the applicable storms are applied over the

total drainage area. It is further illustrated that the 6-Hour Emergency

Spillway and Freeboard Storms are more critical than the 24-Hour duration. By

comparing the Top of Dam Elevation (1589.1 MSL) with the Maximum Computed




o O

-0

Water Surface Elevation for the 6-Hour Freeboard Storm (Elev. 1593.4, Column
10), it is seen that the dam would need to be raised about 4.3 feet in order
to contain this flood. Even with the Weeks Wash Dam in place (Alternate #2),
the Powerline Dam would still need to be raised by about 2.9 feet in order to
contain the Freeboard Storm. The major reason for this difference, as

compared to the original design, is a change in the rainfall criteria.

These analyses also show that the 100-Year, 24-Hour, Type II Storm is more
critical in determining flow through the Emergency Spillway than the PrinciS;é
Spillway Hydrograph. The crest of the Emergency Spillway of the Powerline Dam
is set at 1582.3 MSL. Should the Weeks Wash Dam not be constructed, there
would be about 1.7 feet of flow through the Emergency Spillway with the
passage of the 100-Year Flood (Column 16); i.e. the level of flood protection
downstream of the Powerline Dam would be decreased if the Weeks Wash Dam is
not constructed. With the Weeks Wash Dam in place, however, the full 100-Year

level of flood protection is attained (See Column 15).

It can, therefore, be concluded that Weeks Wash Dam does increase the level of
flood protection provided downstream of the Powerline Dam and decreases the
chance of the Powerline Dam being overtopped. However, even with the Weeks
Wash Dam in place, the Powerline Dam would still need to be raised about 2.9

feet in order to contain the Freeboard Storm.

7Z-v/&/‘/‘7 . 737 pftoee=




IR~cu ANALYSES AND RESULTS
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

~ ) PRIN. SPY, HYD. | EMR. SPY. HD. (6-HOR) FREEBOARD HYD. (6-HOLR)
LOCATION ALT#1 ALT#2 ALT#3 ALT#1 ALT#2 ALT#3 ALT#1 ALT#2 ALT#3
Storm #1 Storm #1 Stonn #1 Storm #2 Storm #4 Storm #4 Storm #3 Storm #5 Storm #5
DA=37.59 DA=46.33 DA=46.33 DA=37.59 DA=46.33 DA=46.33 DA=37.59 DA=46.33 DA=46.33
Powerline | Total Area | Total Area Powerline | Total Area | Total Area Powerline | Total Area | Total Area
Uncont Area| w/W. Wash | w/o W. Wash|| Uncont Area| w/W. Wash | w/o W. Wash|| Uncont Area w/W. Wash |w/o W. Wash |
TCFS)/(ETev) [TGFS)/(ETev) [(GFS)/(ETev) [ TCFS)/ (EYev) [ (GFS) 7(ETev) (CFS)/(EVev) [ [(CFS)/(ETev) [(CFS)/(ETev) [ (GFS)/(Elev) ]
Inflow Str.#7 -- 1,988 1,988 - 10,976 10,976 - 26,795 26,795
(W. Wash Dam) - - - - - -— - s
Outflow StY#7 - 103 1,988 - 935 10,976 - 8,307 26,795
(W. Wash Dam) - 1,976.58 - -- 1983.08 - - 1,988.92 -
Inflow Str.#1 6,578 6,661 8,191 25,212 24,397 33,478 62,807 60,084 81,453
(Powerline Dam) -- - - - - - - - -
Outflow Stf #1 149 157 159 3,311 3,357 6,385 26,368 28,679 34,958
(Powerline Dam) 1579.92 1581.38 1582.19 1585.51 1585.53 1586.69 1591.49 1592.01 1593.40
(11) (12) (13) (14) (15) (16)
FREEBOARD HYD (24-HOUR) 100-YEARR, 24-HOR TYPE 11
LOCATION ALT#1 ALT#2 ATL#3 ALT#1 ALT#2 ALTH#3
Storm #7 Storm #9 Storm #9 Storm #12 | Storm #12 | Storm #12
DA=37.59 DA=46.33 DA=46.33 DA=37.59 DA=46.33 DA=46.33
Powerline | Total Area | Total Area Powerline | Total Area | Total Area
Uncont Area| w/W. Wash | w/o W. Wash|| Uncont Area| w/W. Wash | w/o W. Wash|
(CFS)/(Elev) [(CFS)/(Elev) | (CFS)/(ETev) [ [(GFS)/TETev) [ (CFS)/(ETev) [(CFS)/(ETev)|
Inflow Str.#7 - 9,404 9,404 - 6,432 6,432 NOTE: Powerline Dam
(W. Wash Dam) - - - - - - 1. Crest of Emer. Spy. = 1582.3
2. Top of Dam = 1589.1
Outflow StT#7 - 5,787 9,404 - 132 6,432
(W. Wash Dam) - 1,987.73 - - 1,979.92 -
Inflow Str.#l | 34,834 | 34,889 | 43,311 13,403 13,371 18,279
(Powerline Dam)| - | -- -- - - -
Outflow Stc #1 | 20,050 22,750 26,967 160 161 588
(Powerline Dam)| 1590.09 | 1590.69 | 1591.63 1582.,26 1582.3 1583.97




(1)
LOCATION

Inflow Str.#7
(W. Wash Dam)

Outflow StX#7
(W. Wash Dam)

Inflow Str.#l

(Powerline Dam)

Outflow StC #1

(Powerline Dam)

LOCATION

Inflow Str.#7
(W. Wash Dam)

Outflow StT#7
(W. Wash Dam)

Inflow Str.Al

(Powerline Dam)|

Outflow Stc #1

(Powerline Dam) |

‘ (5, ‘

.’“’ - POWERLINE DAMS
Th cu YSES AND RESILTS
(2) (3) (4) (5) (6) (7) (8) (9) (10)
_____ PRIN. SPY, HYD, _____ B4R, SPY, HD. (6-HIR) FREEBOARD HYD. (6-HOUR)

ALT#L ALT#? ALT#3 ALTAL ALT¥2 ALTH3 ALTH1 ALTH2 ALTH3
Storm #1 Stom #1 Storm #1 Storm #2 Storm ¥4 Storm M4 Storm #3 Storm #5 Storm #5
DA=37.59 DA=46.33 DA=46.33 DA=37.59 DA=46.33 DA=46.33 DA=37.59 DA=46.33 DA=46.33
Powerline | Total Area | Total Area Powerline | Total Area | Total Area Powerline | Total Area | Total Area

Uncont Area] w/W. Wash | w/o W. Wash|| Uncont Area| w/W. Wash | w/o W. Wash|| Uncont Area| w/W. Wash |w/o W. Wash |
(GFS)/(Eev) | {GFS)/(ETev) [ (GFS)/(ETev) | [TGFS)/ (EYev) [TGFS)/TETev) [TOFS)/TEVev) | [TCFS)/(ETev) [(GFS)/(ETev) [(GFS ev)]|
- 1,988 1,988 -— 10,976 10,976 -— 26,795 26,795
- 103 1,988 - 935 10,976 - 8,307 2%,7%

- 1,976.58 - - 1983.08 - - 1,968.92 -_—
6,578 6,661 8,191 25,212 24,397 33,478 62,807 60,084 81,453
149 157 19 3,311 3,357 6,385 ,368 28,619 34,958
1579.92 1581.38 1582.19 1585.51 1585.53 1586.69 1591.49 1592.01 1593.40
(11) (12) (13) (14) (15) (16)
HYD ‘ 100-YEARR, 24-HOR TYPE 11

AT ALTHZ A [ ALTH ALTH?2 AT
Storm #7 Storm #9 Storm 9 Storm #12 | Storm #12 | Storm #12
DA=37.59 DA=46.33 DA=46.33 DA=37.59 DA=46.33 DA=46.33
Powerline | Total Area | Total Area Powerline | Total Area | Total Area

Uncont Area| w/W. Wash | w/o W. Wash|| Uncont Area| w/W. Wash | w/o W. Wash|
{CFS)/(Elev) [ (GFS)/ETev) [(CFS)/TETev) | [{GFS)/TETev) [ (CFS)/(ETev) [(GFS)/(ETev)|
- 9,404 9,404 - 6,432 6,432 NOTE: Powerline Dam
— s - o - - 1. Crest of Emer. Spy. = 1582.3
2. Top of Dam = 1589.1
- 5,787 9,404 - 132 6,432
- 1,987.73 - - 1,979.92 -
3,84 34,809 43,311 13,403 13,371 18,279
e | = — = -— -—
20,050 2,150 26,967 160 161 588
1590.09 | 1590.69 1591.63 1582.26 1582.3 1583.97
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U.S. Department of Agriculture

Soil Conservation Service (HM)

Project: Weekes Wash - Powerline Dams

Subject: Sub-Drainage Areas, Arizona

Date: 9/10/85
Subarea Drainage
No. Area
(Mi.?)
11 0.63
12 1.43 Developed in 1983 Study of Weekes Wash FRS
13 1.35 and equal to subarea #1 in present study
14 1.16
15 1,72
® 16 2.2
17 0.21
8.74 Compares w/8.94 mi.2 estimate in present study
with slight difference in delineation
2 5.87
3 5.92
h 13.11
5 5.52
6 7.17

37.59 D.A. below Weekes Wash FRS

Total Powerline
Dam D.A. 46.33




U.S. Department of Agriculture
Soil Conservation Service (JB)

7.5 Min Quad

15, 16, & 1

.070x3.65 =

308x.1435 =

.206x3.65 =

902x.1435 =

.310x3.65 =
.281x.1435 =

023x3.65 =
334x.1435 =

534x3.65 =
4liox, 1435 =

699x3.65 =

Sheet 1 of 2

Planimeter Used: Arm
K&E Instr. #71177 Length
100

7 as used in 1983 Study

62.308%"
8.94 mi.

40.90° 5
5.87 mi.

41.281
5.92 mi.

91.334
13.11 mi.

38.449

5.52 mi.2

50.001 5

Project: Buckhorn Mesa - Apache Junction, Gilbert
Subject: Drainage Weekes Wash and Powerline, Arizona
Date: 8/29/85
Dams
Subarea #1 = subareas 11, 12, 13, 14,
75.727 92.848 109.797
58.585 75.727 92.848 17
17.142 17121 16.949  63.
Subarea #2
107.936 19.124 41.647
96.745 07.936 30.408 11
11.190 11.188 11.239 ho.
Subarea #3
65.639 76.977 88.286
54.357 65.639 76.977 11
11.282 11.338 11.309 41
Subarea #4
50.229 75.285 100.308
25.239 50.229 75.285 25.
24.990 25.056 25.023 91.
Subarea #5
33.889 55.813 76.783
23.372 45,283 66.228 10.
10.517 10.530 10.555 38.
Subarea #6
45.169 17.812 31.545
31.545 oh.072 17.812 13.
13.624 13.740 13.733 50.

001x.1435 =

7.17 mi.




U.S. Department of Agriculture Sheet 2 of 2
Soil Conservation Service (JB)

‘ Project: Buckhorn Mesa - Apache Junction, Gilbert
Subject: Drainage Weekes Wash and Powerline, Arizona
Date: 8/29/85

Measurement of Entire Drainage Area (measured one half at a time)
L. Half

126.953 56.332 85.606
97.625 26.953 56.332 29.327x3.65 = 107.043
29.328 29.379 29.274  107.043x.1435 = 15.36 mi.

2

R. Half

145.196 104.540 63.673
85.931 45.196 o4.540 59.247x3.65 = 216.251 B
59.265 59. 344 59.133 216.251x.1435 = 31.03 mi.

15.36 mi.Z + 31.03 mi. = 46.39 mi.2
Total Area

Total of Subareas

‘ 8.94 mi.2 + 5.87 mi.2 + 5.92 mi.% + 13.11 mi.° + 5.52 mi.®

2

+ 7.17 i 2 = 46.53 mi.




Weekes Wash & Powerline Dam

Drainage Areas

The drainage areas for the present study were delineated on 7 1/2 minute quad
sheets. Six subareas were used, with Subarea No. 1 being the drainage
contributing to Weekes Wash FRS. The Weekes Wash FRS D.A. was estimated at
8.94 mi.2. This compares with 8.72 mi.2 used in the Buckhorn Mesa work

plan and 8.73 square miles estimated during design hydrology developed in
December 1983. It was decided to use the December 1983 data in which the
Weekes Wash FRS Drainage was subdivided into seven (7) separate areas. These
are shown on the following sheets and drainage area map. (See 1983 Design

Documentation for Weekes Wash Dam).

Documentation for the remaining five drainages used in this study (in the
uncontrolled portions of Powerline Dam) are enclosed. These areas total 37.59
mi.z. This plus the 8.74 used for Subarea #1 (i.e. Subareas 11, 12,13, 14,
15, 16, & 17 used for Weekes Wash FRS Design Hydrology Study) gives a total
drainage of 46.33 square miles for Powerline Dam. This latter figure compares
with 49.6 mi.2 used in the Apache Jct., Gilbert supplement dated February
1967. The reason for this discrepancy has not been determined since the 1967
delineation and calculations could not be located. The 46.33 mi.2 was used

in the present study.



Powerline Dam
Drainage Area
7 1/2 Quad Sheet

Rolling Planimeter
Arm Setting = 100

Upstream of Hwy 80-89

80.093 149.884 119.525 5
10.473 80.093 49.844 69.684 x 3.65 x .1435 = 36.50 mi.
69.620 69.791 69.641

Downstream of Hwy 80-89

74.377 93.607 112.730 5
55.156 74.377 93.607 19.191 x 3.65 x .1435 = 10.05 mi.
19.221 19.230 19.123

TOTAL AREA = 46.55 mi.°

This compares with 46.53 mi.2 developed by John Best in planimetering 6 -
separate subareas, but compare to 49.6 sq. mi. used in work plan supplement
dated February 1967.






Weekes Wash - Powerline Dams

Curve Number Calculations

Curve numbers for the Weekes Wash portion of the present study were taken from
the December 1983 Design Hydrology Study for Weekes Wash Dam. For the
uncontrolled portion of the Powerline Dam drainage, curve numbers for short
duration (l-hr.) storms were developed using available soils information and an
average cover density of 15% assuming Desert or Scrub brush. The soils
information was taken from a level 2 soil survey for Eastern Maricopa County
and from the General Soil Survey map for Pinal County. Dave Richmond, Soil
Scientist, provided additional interpretation of the Pinal County General Soil
map. The curve numbers thus developed by subarea were reduced for duration
using procedures developed by Don Woodward and published in his paper presented
to AS&E Society, June 1983, entitled "Runoff Curve Numbers for Semi Arid Range
and Forest Conditions". The weighted 24-hour CN for Weekes Wash Dam was
calculated at 82 and compares to CN = 80 used in the 1976 work plan supplement
for the Buckhorn Mesa W/S. For the total Powerline Dam D.A. = 46.332, the
weighted 24-hour CN was estimated at 80 and compares with CN = 83 used in the
January 1967 work plan supplement for the Apache Junction-Gilbert W/S. CN's

for other Junctions are shown in the following table.




U.S. Department of Agriculture
Soil Conservation Service (HM)

i ‘ Project: Weekes Wash and Powerline FRS
Subject: Curve Numbers by Duration
Date: 9/10/85
Subarea Short (1-hr.) 6-hr.1> 24-hr.1> 1O-day2> Drainage
} No. Duration RCN RCN Area 5
| RCN (Mi.™)
11 89 85 82 68 0.63
12 92 89 86 74 1.43
13 90 86 83 69 1.35
14 86 82 79 64 1.16
15 87 83 80 65 1.72
16 89 85 82 68 2.24
17 86 82 79 64 0.21
WTCN (Weekes
Wash Dam) (89) (85) (82) (68) 8.74
2 83 79 75 58 5.87
3 85 81 78 62 5.92
b 88 84 81 66 13.11
5 88 84 81 66 5.52
6 86 82 79 o4 7-17
3759
. WTCN
Total Area
Powerline Dam 87 83 80 65 46.33

1> Curve numbers for 6-hr. and 24-hr. durations are based on publications by
Don E. Woodward, SCS Hyd. Engr. entitled, "Runoff Curve Numbers for
Semi-Arid Range and Forest Conditions" as presented to ASAE Society on June

17-20, 1983.

2> 10-day curve numbers taken from Table 2-3, TR60 using 24-hr. CN as
developed above.
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Weekes Wash - Powerline Dam Analysis

Times of Concentration

The times of concentration for the individual subareas are based on channel
hydraulics using limited field survey and cross sections. N-values were
estimated based on field reconnaissance and a plot of N-values vs elevations
developed in the Signal Butte FRS Design Hydrology Documentation. Calculated
Tc's were modified using expected future percent impervious and changes on
channel lengths. For both the Weekes Wash FRS drainage and the total Powerline
Dam Drainage and the total Powerline Dam Drainage, the calculated Tc's are
somewhat less than those used on the work plans. For instance, on Weekes Wash,
the calculated Tc for the total drainage is 0.97 hours as compared to Tc=0.50
used on the Buckhorn Mesa work plan. For the total Powerline Dam drainage, the
work plan Tc was calculated at 1.88 hours as compared to Tc = 2.02 + 0.97 =
2.99 hrs. Based on an historical storm study for the July 17-18, 1984 flood in
the Buckhorn Mesa W/S, the revised Tc's appeared to be more reasonable.




U.S. Department of Agriculture
Soil Conservation Service (HM)

Project: Buckhorn Mesa - Apache Junction, Gilbert

Subject: Time of Concentration Summary

Date: 9/11/85

Weekes Wash and Powerline Dams

Subarea Pres. Cond. Future Adj for
No. Tc Short Dur Area Length
(Hrs.) CN Modifications

(Assumed same
as present)

11 0.34 89 .94
12 0.49 92 .48
13 0.23 90 .942
14 0.28 86 .93
15 0.34 87 .935
16 0.65 89 .9k
17 0.26 86 .93
2 2.32 83 .92
3 1.60 85 .925
4 2.43 88 .937
5 1.32 88 .937
6 2.03 86 .93

Adj for
Imprevious

.958
.962
.960
.952
.953
.958
.952
.9l5
.950
.955
+955
.951

Future

Tc

1> Figure 3.4, TR-55, Jan. 1975, Assuming 15% of channel modified based on

development of 5-acre tract.

2> Figure 3.5, TR-55, Assuming 10% impervious, based on 5-acre tract

development and using Table 2.2, TR-55, dated Jan. 1975.

HPENFEFNMNOOOOOOO

.31

21
25
.30

.23
.02
41
17
.18
.80




U.S. Department of Agriculture
Soil Conservation Service (HM)

Project: Buckhorn Mesa - Apache Junction, Gilbert
Subject: Tc Calc Weekes Wash and Powerline FRS's, Arizona
Date: 9/11/85

Subarea #2

L,= 2500 Ls = 4500
g = 3400 - 2500 _ .56 g = 21025602000 = 0222
2500
N = 0.085 R = 2.0
R = 0.75 N = 0.055
v = 1.486 (0.75)2/3 (0.56) 1/2 - 10.8 v - 1486 ()?/3 (Lo222)l/2 - 6.4
0.085
0.055
T =50y (10.8) - 0064 hrs. Tts = 4500 = 0.195 hrs.
(3600)(6.4)
Lo = 900" Le = 388'
g = 2500 - 2300 _ ¢ 297 g = 2000 - 1950 _ 132
900 3800

N = 0.085 N - 0.055
R = 0.75 R - 2.0
y = L2080 0p.7592/3 (a2 . 6.8 v = 1.486 (2)2/3 (.0132)1/2 = 4.9

.085 .035
Tt = 900 _ 0.037 hrs. Tt6 = 3800 = 0.215 hrs.

(3600)(6.8) (3000)(4.9)
L3 = L = 700" L7 = 38,600 (Basically d/s of Weekes
Wash Dam)
s = 2300 - 2200 . g, 143 s = 1950 - 1960 = 0.0101
700 38600

N - 0.080 N = 0.055
R = 1.0 R = 3.5
v = 1.486(1)2/3¢ 143)1/2 - 7.0 v = 1.486(3.5)2/3¢.0101)1/2 - 6.2

.080 055
T _ 700 - T _ 38600
t, = 100 = 0.028 hrs. ty; = = 1,729 hrs.

3 (38600)(7) T (3600) (6.2}




o ¢

Sheet 2 of 6

Subarea #2 (continued)

L, = 1300

g = 2200 - 2100 - 769
1300

R = 1.5

N = 0.075

v = 1.486 (1 5)2/3( . 0769)1/2 = 7.2
.075

T, _ 1300 _
(3600)(7.9)0 0

T, = .064 + .037 + .028 + .050 + .195 + .215 + 1.72
T, = 2.32

= 22300 _ ft/sec
(3600)(2.32)

Subarea #3

L, = 12,050

s = 1900 - 1750 = 0.0124
12,050

N = 0.050

R - 3.0

v = 1.486 - (3)2/3(,0124)1/2 = 6.9

.050
Tey = 12,050 - ¢ 485 hrs.
(3600)(6.9)
L, = 18,100
s = 1750 - 1600 - ¢ o83
18,100
N = 0.045
R - 3.0

v = 1.486 (3y2/3( 0083)1/2 = 6.3
.045

Ty, = 18100 _ o 798 hrs.
(3600)(6.3)




Subarea #3 (continued)

Ly = 5850
s = 1600 - 1560 _ (068
5850
N = 0.045
R = 2.5
v = 1.486 (2.5)2/3.0068)1/2 =50

.045

Tty = 3850 = .325 nhrs.
(3600)(5.0)

T. = 0.485 + 0.798 + 0.325 = 1.60 hrs.

€

Vavg_ = ééggg = 6.3 ft./sec.
(3600)(1.6)

Subarea #4

L, = 4100
g = A700 — 2900 = 4,439
4100
N = 0.085
R = 0.75
v = 1.486 _ ( 759/3 (L439)0/2 - 9,
.085
T, _ 4100

= 0.120 hrs.
(3600)(9.5)

t S

L, = 2900
& 2900 - 2400 _ g 177
2900
N = 0.080
R = 1.0
_ 1.486 _ /3 fz
v = L. = (1 172 = 77
080 P )
Te, = 2900 - 105 nhrs.
(3600x7.7)

5

Sheet 3 of 6

Ls = 13,300

S = 1900 - 1750 = 0.113

’

N = 0.070

R = 3.5

v = 1.486 (3 5¢/3 (. 0113)%/2 = 5,
.070

Teg _ 13,300 - g.710 hrs.
(3600)(5.2)

Lg = 20,450

s = 1750 - 1625 _ 0611

N = 0.045

R = 3.3

v =1.486 - (3 3Y/3 (.00611) 1/2

.045

Te, = 20,450 . g.997
(3600)(5.7)

2

S




Subarea #4 (continued)

Ly = 3500
S = 23925663390 = .0857
N = .075
R - 1.5

v =1.486 - (1.5)2/3¢.0857)1/2 = 7.6
.075

Ten = 2990 = 5,128 hws,
(3600x7.6)

L, = 7800

g = 2100 - 1900 _ 956
7800

N = 0.275

R = 2.5

v = LL%gg (2.5)2/3(.0256)1/2 _ 5.8

T _ 7800 _

t4 “(3800)(5.8) = 9.373 hrs.
TC = 120 = 105 # 128 = .3Y3 # .710 # 997 =
V. - 52050 _

avg ~(3600)(2.33) ft-/sec.

Subarea #5

Ly = 5500
s = 4630 - 2900 - ¢,315
5500
N = 0.085
R =1.0
v = 12886 - (g 0)2/3¢.315)1/2 = 9.8
.085
Ty, = 3500 = 9,156 hrs.

(3600)(9.8)

Sheet 4 of 6

2.43 hrs.
Ls = 10,600
g = 1900 - 1700
10,600
N = 0.055
R =2.0
v = 1.486 _
.055
T _ 10,600 -

ts (3600)(5.9)

= .0189

(2.0)2/3(.0189)1/2

0.499 hrs.

5.

9




Subarea #5 (continued)

L, = 3000
g = 2900 - 2600 _ .10
3000
N = 0.070
R =1.0
v = 1.486 _ (1y2/3(0.10)1/2 - .
.070
Ty, - 2990 = p.124 hrs.
(3600)(6.7)
Ly = 4650
s = 2600 - 2300 _ ..
4650
N = 0.065
R - 1.5
v = 1.486 _ (1.5y2/3( . 0645)1/2 =
.065
by = 4690 . 5,170 hrs.
(3600)(7.6)
L, = 9100
g _ 2300 - 1900 - (.0439
9100
N - 0.060
R =1.5
v = 1.486 _ (1.3y2/3(.0439)1/2 =
.060
Ty, = 2100 _ 4 37;

(3600)(6.8)

TC = 0.156 + .124 + .170 + .371 +

- 32,850 _ 6.9 ft./sec.
avg. (3600)(1.32)

7

7

6

.6

.8

.499

Sheet 5 of 6




Subarea #6

L, = 3800

S = 4800 - 3000 _ 0.421
3800

N - 0.085

R = 0.75

v = 1886 o (7 5)2/3( a21)1/2 = 9.3
.085

T 3800 _
t, = = 0.114 hrs.
1 73600)(9.3)

L, = 3850
g - 3200 - 2600 _ . ;5.
3850

N - 0.080
R - 0.75

_ 1.486 _ 2.3,-:2-.1/2
Vv = = (0.75) .156 = 6s

.080 ¢ ) s

T _ 3850 _

ty “v3s00)(5.8;1 78 hre.
L3 = 2250
g = (2600 - 2400) _ 0.0889

2250

N - 0.065

R — 1.0

v = 1.486 _ (1)2/3( 0889)1/2 _ ¢ g

.065
T 2250
t3 _(‘3601)7(6-8) = 0.092 hrs.
L, = 5200
g = 2400 - 2100 _ L0577
5200
N = 0.065
R - 1.5
v = 1.486 () 5)2/3 (,0577)1/2 2 7.2
.065
T, - 5300 2
4 (350077 2)-200 hrs.

Sheet 6 of 6

Ls = 6850
s = 2100 - 1900 - 029
6850
N = 0.055
R = 2.0
v = 1.486 = (2)2/3(.0202)1/2 _ 7 3
055
T 6850
t M Ot
5 =(3600) (79376 hrs
Lg = 19,100
s = 1900 - 1650 - g13]
19,100
N - 0.050
R - 2.0

_ 1.486 2/3 1/2
v 14400 ¢ 5 .131 = 5
el (2) ( ) 5.4

T 19100 = 0.982 hrs.

L, = 4200

g = 1030 = 1620 _ o no71s
4250

N = 0.045

R - 3.0

v = 1.468 _ (3)2/3 (.00714) L2 5 g
.045

- 4200 _ 9.201 hrs.
(3600)(5.8)

T. =0.114 + 0.178 + 0.092 + 0.200
+ 0.261 + 0.982 + 0.201 = 2.03 hrs.

Y, = 6.19 ft./sec.
ave-(3600)(2.03) J
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U.S. Department of Agriculture
Soil Conservation Service (HM)

Project: Buckhorn Mesa - Apache Junction, Gilbert

Subject: Profile Data for Tc Calculations

Date: 8/28/85

Weekes Wash and Powerline Dams

Subarea #1
Length Slope
Elev Elev (Ft.) Ft./Ft. Sta.
4620 66,100
1520 3700 4108
3100 62,400
500 2950 .1695
2600 59,450
300 3000 .1000
2300 56,450
200 4950 .0404
2100 51,500
100 8200 .0122
2000 43,300
100 8700 .0115
1900 34,600
200 19100 .0105
1700 15,500
140 15500 .0090
1560 0
Subarea #2
1950 38,600
50 4300 .0116
1900 34,300
200 18800 .0106
1700 15,500
140 15500 .0090
1560 0
Subarea #3
1900 36,000
100 8300 .0120
1800 27,700
50 3750 .0133
1750 23,950
50 5300 .0094
1700 18,650
50 6500 .0077
1650 12,150
50 6300 .0079
1600 5,850
4o 5850 .0068

1560 0




Sheet 2 of 2

Subarea #4
‘ Length Slope
Elev Elev (Ft.) Ft./Ft. Sta.
4700 52,050
1800 4100 .4390
2900 47,950
500 2900 L1724
| 2400 45,050
| 300 3500 .0857
| 2100 41,550
200 7800 .0256
1900 33,750
150 13300 .0113
1750 20,450
50 7900 .0063
1700 12,550
50 8800 .0057
1650 3,750
25 3750 .0067
1625 0
Subarea #5
4630 32,850
1730 5500 .3145
‘ 2900 27,350
300 3000 .1000
2600 24,350
300 4650 .0645
2300 19,700
400 9100 .0439
1900 10,600
700 10600 .0189
1700 0
Subarea #6
4800 45,250
1600 3800 4210
3200 41,450
600 3850 .1558
2600 37,600
200 2250 .0889
2400 35,350
300 5200 .0577
2100 30,150
200 6850 .0292
1900 23,300
200 14100 .0142
1700 9,200
50 5000 .0100
‘ 1650 4 200
30 4200 .0059

1625 0
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