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‘ PURPOSE

The purpose of this report is to discuss the findings of the Design Review
and Analysis of the Sossaman Road Drainage Channel made by B. R. Jolly,
Consulting Engineer, under contract to the Flood Control District of

Maricopa County.

SCOPE
A Scope of proposed work is contained in the Description of Work and

Services Required in Exhibit "A" to the above referenced contract. This

report covers only the review and analysis of the Sossaman Road Channel,

the Guadalupe Road Channel, diversion structure and dip crossing. Upon

conveying general findings to the District, it was mutually agreed that
‘ detailed plan review, consideration of maintenance and safety hazards and

verification of the Tegal description of the project right-of-way at this

time would not be appropriate.




ANALYSIS AND RESULTS
Design and plan review was terminated upon completion of hydraulic and
allowable velocity analyses because of the scope of design changes required.
The overall result was a general failure to the hydraulic analysis to meet
the conditions specified in the design criteria. The phases of analysis
and results are as follows:

Guadalupe Road Channel and Overflow Analysis.

The Channel design consists of a hydraulically continuous reach from which
overflows are caused by reductions in Channel area. The analysis is a
water-surface profile computation which simultaneously calculates overflow
over the south (high) shoulder of Guadalupe Road. Detailéd analysis covers
only the reach of Guadalupe Road west of the project and the channel between
Station 13400 and 21+00.

Results: The outfall to the existing ditch and the westerly 800 feet of
channel do not cause the desired spill in that 800 foot reach and, in turn,
affect hydrau]ics'in upstream reaches which depend upon backwater effect
from downstream to spill as specified in the design criteria. The excess
discharge remaining in the last reach and continuing along Guadalupe Road
will cause scour due to excess velocity. Over time, the capacity west

will dincrease and overflow will further decrease.

Division of Flows at Guadalupe and Sossaman Roads.

The design consists of the intersection of three channels, incoming f]ows
from the north and outflows to the west and south. Hydraulic control is

assumed at the Sossaman Road dip westbound and at a point where the south
channel is 30 feet wide. The analysis analyzes the location of hydraulic

control for south and west flows, determines the ratio of outflows and

analyzes inlet conditions for flows from the north.




Results: The analysis produces a ratio of 4:1 (west:south) versus a design
criterion of 3:1 (approximate). Inlet analysis indicates a lack of hydraulic
control on incoming flows which would prove-destructive to the south channel
for a 10 year storm (1800 cfs) and probably lower flows.

Sossaman Road Channel Hydraulics.

The design consists of a series of short reaches between drop structures

in the northerly % mile, and a constant grade channel which at one location
expands from 30 feet to 50 feet bed width. The maximum allowable velocity
for the 3200 cfs design flow is 6.9 feet/second. The analysis is a water
surface profile calculation for 3200 cfs.

Results: Each of the drop structures causes a draw-down of the water-surface
profile in the reach immediately upstream resulting in velocities of 7.5 to
11.6 feet/second within each reach. The channel expansion likewise causes

a drop in the water-surface and excessive velocities within and upstream of
the expansion.

Baseline Road Culvert.

The design intent is unclear and no specific cajculations were included in
the Notes on Design for flow conditions approaching or exiting the culvert
under design conditions. The analysis is by inspection.

Results: The approach slope is clearly supercritical for all flows up to
the 3200 cfs design flow. With a drop structure 136 feet downstream, the
depth of flow clearly does not attain the 7.5 foot depth assumed in the
culvert capacity calculation of existing capacity. Under design conditions
the flow through the culvert will not be limited to 3200 cfs. For some

range of flows (undefined) there is a strong possibility of supercritical

flow through the culvert and to the drop structure downstream. Velocities




encountered will exceed non-erosive velocity under this condition (allowable
velocity varies with flood frequency and depth of flow.) The culvert will
not function as assumed in the calculation of existing capacity.

Design Velocities.

The design is for a predominantly unlined earth channel. Bank protection is
provided only at the drop structures. The design uses an allowable velocity

of 6.9 feet/second for the 100—year flood without soil property data only

U recently available. The analysis uses specific properties for the soil

developed by the Maricopa County Highway Department Materials Laboratory

and penetrometer measurements made by Engineers' Testing Laboratory to
evaluate the effect 6f the native material on allowable velocity. In
addition, the 3200 cfs flow was assigned a return period of 50 years because
allowable velocity is a function of frequency of occurrence and not of flow
capacity.

Results: Allowable velocity for the design configuration should be 4.87

feet/second maximum, being reduced where curvature or depth of flow requires.
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CONCLUSIONS
The design is predominantly inadequate and correction of the design
is beyond the scope of modification of the current plans.
The allowable velocities determined herein require channel Tining
virtually throughout, additional right-of-way for an earth channel, and
some additional right-of-way may be required in either case.
Adding Tining to the present design will not render the design viable.
The design overflows along Guadalupe Road can be assured only by
making the identified spill reaches hydraulically independent with
some type of channel control structures.
The conveyance capacity of Guadalupe Road is significant to the
overflow design. It should be considered along with road modifications
to assure the design overflows.
FuturevGuadalupe Road improvements encroaching into the channel should
be considered and probably avoided by road or channel alignment change.
The design flow split at Guadalupe and Sossaman Roads require structural
control to assure achievement of design values and stability over time.
The design should lend itself to the ultimate function of conveying
flows to the RWCD Floodway. A decision on that route is needed to
assure availability of future right-of-way. The logical route appears
to be west along Guada]upe Road where the majority of design flows are
allocated and which requires the shortest channel (to Power Road).
The Sossaman Road dip crossing represents a significant hazard which
can be mitigated only by a box-culvert or bridge.
The scope of redesign can be determined only after major decisions on
treatment of the overflows on Guadalupe Road, Tining or modified channel
design and consideration of the Baseline Road Culvert flows (i.e. design

to limit to 3200 cfs or redesign project for the full 100-year flow

arriving at Baseline Road).




RECOMMENDATIONS
A complete hydraulic redesign is recommendéd.
A culvert for Sossaman Road at Guadalupe designed to accommodate
the 100-year flood under future conditions is recommended. The culvert
would also ‘help assure a "desired" split of flows in the interim.
I recommend a commifment to convey the 100-year flood to RWCD Floodway
along the Guadalupe Road alignment. The attendant recommendation is
acquisition of the ultimate right-of-way within the Farnsworth holding
prior to development.
I recommend consideration of dialog with the Roosevelt Water Conservation
District prior to design, to determine theé climate for extension of
the Guadalupe Channel west under Power Road as part of the current
project. A borrow pit now exists at the Guadalupe and Power Road
intersection on Flood Control District right-of-way for the future RWCD
Project. Minor flows are divérted along that route at present. Elimin-
ation of the Guadalupe overflows would also eliminate the need for
future redesign and reconstruction.
I recommend that a sediment basin be designed for the Guadalupe Channel
immediately east of Power Road in order that right-of-way might be
reserved from future development. (I believe that the Soil Conservation
Service would provide the required sediment data, possibly the total
design).
I recommend reconsideration of existing capacity of the Baseline Road
culvert by re-analysis, and, if warranted, redefinition of the 100-year
flow.

I recommend no final commitment on right-of-way requirement until

completion of redesign and design review.
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