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PURPOSE

The purpose of the report is to investigate the existing drainage conditions
at the location where Indian Bend Wash crosses under Scottsdale Road. This
investigation will define the problems in this area and will attempt to

recommend solutions.

EXISTING CONDITIONS:

At the present time (May, 1985) Indian Bend Wash passes under Scottsdale

Road through 3 - 10' x 8' box culverts which are approximately 100' long.

Indian Bend Wash flows to this location from a' northwesterly direction and

immediately downstream (southeast) of the box culverts it empties into a
lake on the McCormick Ranch Golf Course (See Exhibit 1). As shown in
Exhibit 2 the area draining to a point immediately upstream of the existing
box. culverts is approximately 44 square miles. As it flows from the
northwest, Indian Bend Wash 1is contained in an engineered floodway until it
exits Camelback Country Club Golf Course (pt. A - Exhibit 3) at a point
approximately 830' northwest of the box culvert at Scottsdale Road. Between
Camelback Golf Course and Scottsdale Road, the area is presently undeveloped
and Indian Bend Wash shows evidence of scouring an ill-defined path through
this area and depositing silt into the lake on McCormick Ranch Golf Course.
In addition to the aforementioned, the Indian Bend Wash flow is eroding an
area immediately upstream of the box culverts which results in undermining

of the shoulder section on the west side of Scottsdale Road.




Results of the Scottsdale Flood Study (Ref. 4) show that the existing box
structure is inadequate for the storms of 10, 50 and 100 year return
frequency. The runoff from these storms are greater than the capacity of
the box culverts which results in flows crossing over the top of the road or
flowing south on or parallel to Scottsdale Road and ultimately reaching a
low point along Scottsdale Road and draining into Stillman Wash and/or Mummy
Mountain Wash. For the 100 year -frequency storm, the flood study shows that
the downstream lake on McCormick Ranch actually backs up to the Scottsdale

Road pavement elevation (1296.2 i') in the area of the box culvert.

The 50 year frequency storm flood backs the above Take to an elevation
(1295.3) which is above the downstream top of the culvert opening
(top/culvert = 1293.0). The 10 year frequency storm results in a lake
elevation which is approximately equal to the top of the box culvert

opening.

Because of the above existing conditions, there is considerable flooding of
Scottsdale Road during the occurrence of the 10 to 100 year frequency

storms. The purpose of this report is to address the following points:

1. Increase the capacity of the existing 3 - 10' x 8' box culverts by
means of adding additional culverts or replacing the existing
culverts with a bridge in order to direct more flow under

Scottsdale Road rather than over and along it,




2. Construct channel improvements upstream and downstream of the new

structure to alleviate the existing siltation problems.

3.  Construct improvements immediately upstream and downstream of the
new structure to prevent erosion of the channel banks and

undermining of the roadway subsurface.

HYDROLOGIC AND HYDRAULIC METHODS:

Hydrology for this report is provided by the City of Scottsdale Flood
Insurance Study (Ref. 4). According to this source (p. 10), the peak

discharge (cfs) for Indian Bend Wash at Scottsdale Road is:

10 year ' 50 Year 100 Year
3,400 cfs 11,000 cfs 16,000 cfs

These values were plotted on log-probability paper (Exhibit 4) and from the
plot of this graph, a 25 year peak discharge was interpolated to be 6,900

cfs. This value was used to design a structure to convey the 25 year flood

under Scottsdale Road.

Water surface profiles for the area in the vicinity of the box culvert were
determined using the HEC-2 computer program (Ref. 5). Backwater elevations
were computed starting with the above mentioned McCormick Ranch Lake surface
elevations for the 10, 50 & 100 year frequency storms and working upstream
through the box culvert. Cross sections were developed from the concept

paving plans for Scottsdale Road (Ref. 6) to reflect the proposed




improvements of the existing box culvert and also any upstream and
downstream modifications to Indian Bend Wash. Results of the HEC-2 computer

runs are included in this report.

RESULTS:

An investigation was made of alleviating the effects of floods caused by the
25 year and 100 year frequency storms. It was immediately observed that
since the level of the lake on McCormick Ranch Golf Course is approximately
v for the i0Oyr storm,
the same as Scottsdale Road, that enlarging the structure under the road
would have no significant effect on lowering the water surface crossing the
road. Therefore, for the 100 year event, drainage paths would be
approximately the same even if improvements are made. The only way to
accommodate flows from the 100 year storm is to significantly Tower the

normal operating level of the McCormick Ranch Golf Course Lake to decrease

the backwater elevation at the downstream end of the structure beneath

Scottsdale Road.

Because it is unfeasible to design a structure to significantly lower the
100 year upstream water surface at Scottsdale Road because of the downstream
lake elevation, it was decided to direct attention to alleviating the
effects of the flows caused by the 25 year frequency storm. After examining
the results of several HEC-2 computer runs, it was found that the 25 year
peak discharge (6900 cfs) could be contained within a structure/channel
system if the existing 3 - 10' x 8' box culverts were increased to § - 10 x

8' box culverts or a bridge of comparable size. With this structure, all

runoff from the 25 year storm wil] pass under Scottsdale Road. As mentioned




above, enlarging the structure under Scottsdale Road to accommodate the 25
year storm will have little effect on the upstream water surface elevations

caused by the 100 year storm because of the high backwater elevations caused

by McCormick Ranch Lake.

RECOMMENDATIONS :

In order to lessen the effects of flooding of Scottsdale Road due to the
flows in Indian Bend Wash, it was decided to study storms in the 25-100 year
frequency range and decide from the results of the HEC-2 computer runs which
events could be feasibly alleviated. As mentioned before, downstream
backwater conditions and economic considerations prevent moderation of the
effects of the 100 year frequency storm. Because of this it was decided to
design a structure to carry the 25 year peak discharge (6900 cfs) under
Scottsdale Road From backwater calculations by the HEC-2 program it was
found that th1s could be accomplished by enlarging the present structure to

8 - 10' x 8' box culverts, or as an alternative, installing a bridge of -

comparible size,

In addition to the above, the problem of upstream scour énd erosion with the
accompanying deposition of silt in McCormick Ranch Lake must be addressed.
The channel for Indian Bend Wash between Scottsdale Road upstream to
Camelback Golf course is ill-defined and is susceptible to scour because
there is no channel Tining to protect the earthen drainageway from erosion,
In addition, there is a drop of approximately 5° immediately upstream of the

box culvert opening which causes the surrounding area to be unstable. The

solution to these problems are shown on Sheet 18 of the Scottsdale Road




Paving Plans (Ref. 6). This plan sheet shows concrete and riprap channel
Tining immediately upstream of the structure opening. In addition, the
plans call for the construction of a concrete drop structure upstream of the
opening. The purpose of this structure is to dissipate energy from the
channel flow of Indian Bend Wash by dropping it into the backwater caused by
McCormick Ranch Lake. This structure will prevent erosion which presently
exists when channel flow drops into the backed-up lake surface. The bank
protection is needed in this area to prevent scouring which occurs as a
result of turbulence caused by channel flow trying to enter the culvert
opening. It is also recommended that the Indian Bend Wash drainageway be
regraded and grasslined from the drop structure northwest to match the

section within Camelback Golf Course.
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PROJECT._ S cottsdale RA.

DESIGNER:

DATE:

HYDROLOGIGC AND CHANNEL INFORMATION SKETCH

Llternate #/: " STATION :
Use B-/0'x8 Box Culvers ELIZ9T0

Zaled /£ = 12854

Outler /£ = j285.0 MW= 115

|
o = 400 fx rw, = | — r
Q = TW, = 55 s 3T
2 e 2 . 1285.-5 / 0
EL 2222 L=T24 g, 2850 |
( Q) = DESIGN DISCRARGE , SAY Qpsg \

MEAN STREAM VELOCITY =
Qg = CHECK DISCHARGE . SAY Qg OR By ) MAX. STREAM VELOCITY=

TW 1.2

CULVERT HEADWATER COMPUTATION
DESCRIPTION INLET CONT. QUTLET CONTROL HW=H +*hg =LS,

Hw d.+0
(ENTRANCE TYPE) S| HW | Ke| H | de ._Q;__ TW | hg | LSy | Hw
L

COMMENTS

CONTROLLING
OUTLET
VELOCITY

UPSTR LA
2 136 0.2.{2- = |90 1 9.80.5]| /0¥ WS = 12905

1

SUMMARY & RECOMMENDATIONS:

8
= - 1o &' = 1237 <. Y Conc. Crosgrm g Ao = 640 <
™ g7 Ton S'/Zz// ! i




PROJECT: S'co‘l"(‘gclo\_fa_ ?d— DESIGNER: I H‘

DATE:

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

Flternare *2 STATION :
Use /3 —/0'x & Box Culvet EL /2970

Tnle LE = 12885

Outlet /E = /788.0 | anw- //

= 6300 cfs T,
™= EL /258-5/

Q, = DESIGN DISCHARGE , SAY Qpg 3 MEAN STREA
\ @, = cHECK DISCHARGE , SAY Q. OR Q¢ / | MAX. STREA

CULVERT HEADWATER COMPUTATION
DESCRIPTION INLET CONT. CUTLET CONTROL HW=H+hy~LS,

Hw de+D
tENTRANCE TYPE} e HW | Ke ! H | d¢ _QZ_. TW | hg | LS| HW
VA

COMMENTS

CONTROLLING
VELOCITY

JPDTR EaymAC
WS 21295 .85)

w
0
L5

2 s 1.c7] 835102 2,49 ~ |60 l.0l0-5I8 10
|

SUMMARY 8 RECOMMENDATIONS!

I2-10 x5 = 1770 c.Y. Conc.
’ 14T Ton Steel

C}P o \ e Aoreaoe = SO




