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Tempe not flooded during the July storm. Reporte indicated that the
greatest damage was experienced in the main business area along the east
side of Mill Avenue between Fourth and Sixth Streets. Stores and business
places were flooded to such an extent that stock and furnishings were said
to be severely damaged. Water to a depth of 20 inches was reported in the
intersections along Mill Avenue in this area. Northside Tempe areas were
particularly hard hit by the storm. Cavalier Hills Subdivision reporied
several homes damaged from runoff coming from Papago Park to the west.
Streets and business places along Scottsdale Road were also reported to
have been flooded. This storm had a calculated return frequency of about
once in 12 years and was the greatest recorded in Tempe since the storm

of October 30-31, 1959.
September 14, 1964 Storm. Almost a month after the August

storm, another major rainfall struck Tempe when 1.51 inches were
reported at the Barnes Tempe station. Again, the rainfall appeared to
be centered over Tempe as the Phoenix station measured 1.47 inches and
the University of Arizona citrus station recorded only 0.37 inch during
the storm period. In Mesa at the University of Arizona farm, the pre-
cipitation totaled 1.19 inches. Again, all the areas flooded by the
August storm were subject to storm water damage from flooding, with
the business district on the east side of Mill Avenue suffering heavy
flood damage. This storm, as indicated on Plate 1, had a calculated
return frequency of about once in 10 years. No record was made of the
intensity -duration of this storm at the Tempe station so the intensity -
duration records for the Phoenix station were plotted since the total
amount recorded and the duration of the storm was similar to that

experienced at Tempe.




EXISTING STORM DRAINAGE SYSTEM

The existing storm water removal system in the City of Tempe
consists mostly of street drainage with curbs and gutters carrying runoff
to a point where it is either picked up by a pipeline or allowed to find its
way to some outlet point. In some cases, the pipeline serves the dual
purpose of serving irrigation water users either as a delivery line or as
a waste water line. A number of the outlet lines end at a point where the
flow will be carried away without downstream damage, while other lines
deposit flows that aggravate downstream problems. |

The main storm drainage system serves an area in central Tempe

and consists of a pipeline beginning at Rural Road and extends westerly

along Apache Boulevard and Thirteenth Street to a peint where it empties
into a good outlet at the east end of the Tempe Drainage District No. 2
ditch at 52nd Street. As will be discussed later, parts of this system are
adequate to furnish the desired degree of protection while other sections,
especially the lateral lines, have proved to be undersized.
Other principal drainage systems include the Arizona Highway

Department installed storm drain on Mill Avenue, a pipeline beginning at
Terrace Road and Apache Boulevard and extending northwesterly along

Terrace Road and northerly along Rural Road, and a pipeline beginning

at Eighth Street and extending northerly parallel to the railroad, approxi-
mately 170 feet west of Ash Avenue. All of these lines empty into the
Salt River and present no outlet problem; however, pipeline sizes
restrict the amount of water that they can handle and are consequently

capable of carrying the total runoff from only the smaller of the storms.
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Farmer Avenue Interceptor Storm Drain (Plate 4). It is recom-

mended that an interceptor be constructed along Farmer Avenue from
Broadway Road to the Salt River as indicated on Plate 4. This storm
drain will serve flood areas that have developed alocng Broadway Road
east of the railroad, at Thirteenth Street in areas east and west of the
railroad and at Eighth Street where the existing joint-use with an irriga-
tion pipeline is not dependable, and will serve to remove runoff from
the downtown business areza and the area between the railroad and Mill
Avenue north of Eighth Street and south of Third Street.

The amount of slope north toward the river from Broadway Road
to Fifth Street is very small; therefore, pipe sizes necessary to carry
a 5-year runoff from contributing areas and a 10-year runoff from the
downtown business area would be fairly large. A study was made of a
proposal to carry storm water from the vicinity of the railroad to the
west in separate pipelines along Broadway Road, Thirteenth Street, and
Eighth Street, far enough for a suitable outlet to the river. These indi-
vidual lines would exceed the cost of the Farmer Avenue interceptor and
would further compound the outfall problems on the west side of Tempe.
If the Thirteenth Street drainage line was extended from the railroad to
the east end of the large storm drain at Beck Avenue and Howe Street,
the existing storm drain at Beck Avenue would have capacity for this
added amount of storm flow but would be at its peak with no more capa-
city for additional flow that will surely arise with new subdivisions,
paved streets, parking areas, and other future developments in that area

on the west side of Tempe.




With the future development of West Eighth Street with wider pav-
ing, curbs, and gutters, elimination of storm water from a westward
flow by the Farmer Avenue interceptor will greatly reduce storm drain
costs for that project. The cutoff of the storm flow at Broadway Road
and the railroad tracks by the interceptor will permit smaller pipe sizes
to be used when paving improvements are installed on that street west of
Hardy Drive. In addition, the existing outlet ditch west of Priest Road
and north of Broadway Road has limited capacity which would be further
taxed if all the flow east of the railroad were permitted to continue west
along Broadway Road.

It is further recommended to size the pipeline for the Farmer
Avenue interceptor so that the line could be extended south to Southern
Avenue in the future. This extension could pick up storm water flows
from a large rapidly developing residential area lying along Southern
Avenue and extending south to the proposed freeway a half-mile south of
Southern Avenue.

The estimated cost of the Farmer Avenue interceptor storm drain
from Broadway Road to the Salt River amounts to $520,000. A breakdown

of the cost for this interceptor is as follows:

78-inch RCP 4,540 LF @ $48.50 $220,000
84-~inch RCP 3,960 LF 55. 00 218,000
Pavement replacement 4, 000 SY 14. 00 56,000
Miscellaneous and contingencies LS 26,000

Total Cost $520,000

It is estimated that the extension of the line o Southern Avenue
from Broadway Road would cost $200,000. In addition, a collecting storm
drain along Southern Avenue would have to be built. This extension is

recommended for construction at a later phase of this program.
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there are two other lines, an 18-inch pipeline and a 16-inch pipeline
serving catch basins. These latter two lines empty into a structure at
the end of the 30-inch line. A Z4-inch pipeline carries the flow under
the railroad to meet the two previously described 18-inch lines to the
west as indicated on Plate 4.

The three lines on Mill Avenue and Apache Boulevard are just
barely able to carry the runoff from a l-year storm. Flooding has
occurred frequently at the intersections of Fourteenth Street, Parkway
Boulevard, and Fifteenth Street with Mill Avenue. This condition will
probably be rectified when Mill Avenue is improved from Thirteenth
Street to Broadway. The 24-inch pipeline on Mill Avenue from north
of Tenth Street was able to carry storm water from its area from a 2- |
year storm until the large parking lot was constructed for the Grady
Gammage Auditorium. Here the parking lot acts as a sump and the
water is pumped out of the lot by two 400-gallon per minute pumps.
Pumping at the peak of the storm runoff presently overtaxes the storm
drains downstream. At the present time there are no serious flood
problems along ApacheA Boulevard; however, this may change with future
building plans.

Under present conditions with a constricted outlet at the railroad
tracks, the 30-inch pipeline on Thirteenth Street between Mill Avenue and
the railroad will provide for flow from only the smaller storms. However,
if the Farmer Avenue interceptor is installed and the 30-inch pipeline is
connected to the interceptor, the 30-inch storm drain on Thirteenth Street
will accommodate the runoff from a 3-year.storm. No improvements are

recommended for this area at the present with the exception of the con-

nection to the Farmer Avenue interceptor.










would carry only 5 cubic feet per second due to a constricted outlet. The
additional 5 cubic feet per second carried by the street gutter west of the
railroad would not affect flood conditions westerly on Broadway Road
under present conditions of development. Ii is estimated that the emer-
gency work would cost $13,000 and the pipeline could be incorporated in
the proposed plan of improvement for Broadway Road.

The estimated cost of the new line on Broadway Road east of the
railroad, not including the emergency work, amounts to $57,000. A

breakdown of the cost ig as follows:

18-inch RCP 300LF@$ 8.00 $ 2,400
27-inch RCP 2,230 LF 12.50 27,900
Pavement replacement 1, 300 SY 14. 00 18,200
Catch basins 8 Ea 400. 00 3,200
Miscellaneous and contingencies LS 5, 300

Total Cost $57, 000

Eighth Street and Farmer Avenue (Plate 4). Although this loca-

tion is not a storm problem area, it is proposed to connect the existing
30-inch joint-use pipeline to the Farmer Avenue interceptor at this
point to carry off storm runoff. This irrigation line serves as a storm
drain with a large drainage area extending east along Eighth Street and
including a large segment of the Arizona State University campus. Con-
tinued development of dormitories and other buildings, as well as paved
parking lots, will surely make this line west of the railroad undersized
in the future. By diverting storm runoff at Farmer Avenue, pipeline
capacities will be reduced downstream, and drainage costs for future
improvement of west Eighth Street will be reduced, The cost estimate
of making the diversion at this location is included in the cost of the

Farmer Avenue interceptor.
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Parkside Subdivision Floocd Area (Plate 5). This area has flooded

during each of the three major summer storms and property damage has
resulted. Flooding in this area has been the result of increasing the
drainage area by the process of adding street on street as subdivisions
have developed westerly in this section of Tempe. Surface runoff follows
the street guiters from one subdivision to another until it is concentrated
in one low point in the west side of Parkside Manor. Here the drainage
is carried in an 18" x 11" corrugated metal arch pipe from the northeast
corner of the Holdeman School and along the alley north of the school to
an outlet in a ditch on the west side of Priest Road. The existing pipeline
has a capacity of only 2 cubic feet per second. It is estimated that a 5-
year storm would contribute 20 cubic feet per second to the low point at
the northeast corner of the school after about 3 cubic feet per second has
been diverted to Broadway Road down an alley west of the subdivision.

It is recommended that the existing pipeline on the north side of
the Holdeman School be removed and replaced with a 27 ~inch pipe to Priest
Road to provide protection from runoff resulting from a 5-year storm
as indicated on Plate 5. At Priest Road the line would be continued
northward in a2 33-inch pipe to Howe Street where it would connect to the
existing storm drain emptying into the Tempe Drainage ditch. The con-
struction of the Farmer Avenue interceptor will provide additional
capacity in the existing 36-inch storm drain on Howe Street by cutting
off runoff coming down Thirteenth Street. This additional capacity would

then be available for the proposed pipeline on Priest Road. In addition,

18-inch pipelines should be constructed eastward from the drainage afea




low point to pick up the flow to prevent a concentration of water at the
northeast corner of the school property. The pipeline on Priest Road
will be sized to carry runoff from a 5-year storm from future develop-
ments onthe east side of Priest Road between the school and Howe
Street.

It is recommended that the 33-inch pipeline on Priest Road be
constructed immediately. Priest Road, in this vicinity, will be paved
as a part of a sewer interceptor installation and the storm drain pipe-
line should be constructed prior to the paving work. It is estimated that
the cost of this emergency pipeline work would amount to $36,000. I
cast-in-place concrete pipe could be used at this location, the total cost
of this emergency work would be reduced to $23, 000.

The estimated cost of the improvement amounts to $20,000 not
including the cost of the emergency work. The following is a breakdown

of the costs:

18-inch RCP 600 LF@$% 8.00 $ 4,800
27-inch RCP 700 LF 12. 50 8, 800
Pavement replacement 250 SY 8.00 2, 000
Catch basins 7 Ea 400. 00 2,800
Miscellaneous and contingencies LS 1,600

Total Cost $20, 000

Hudson Manor (Plate 6). The lower end of this subdivision near

Cedar Street and Hudson Drive was subject to flooding during the August
and September storms of 1964. Homes in this area of the subdivision
were reported to be flooded to a depth of several inches over the ground
floor and much property damage and inconvenience resulted. This sub-
division is surface drained along paved streets tc a low point at Cedar

Street and the alley south of Apache Boulevard. At this point runoff
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of greater intensity. The estimated cost of this improvement amounts

to $220,000. A breakdown of the cost is as follows:

18-inch RCP 200LF@$% 8.00 $ 1,600
24-inch RCP 1,600 LF 11.50 18,400
27-inch RCP 150 LF 12. 50 1,900
54-inch RCP 2,250 LF 32.50 73,100
60-inch RCP 2,600 LF 36.00 93,600
Catch basins 8 Ea 400. 00 3,200
Pavement replacement 700 SY 8. 00 5,600
Pavement replacement 150 SY 14. 00 2,100
Miscellaneous and contingencies LS 20, 500

Total Cost $220, 000

Flood Area North of McKellips Road (Plate 7). The major storms

this past summer were reported to have caused flooding and property
damage to homes, churches, and apartments in the area in North Tempe,
north of McKellips Road between College Avenue and Scottsdale Road.
About 144 acres are in this drainage area, of which about 60 acres lie
within the Scottsdale City Limits. Flood waters originating as far north
as Belleview Street in Scottsdale and as far west as the Crosscut Canal
move down streets, some of which have inverted crowns, and across
residential lots to reach the low point in the area at Scottsdale Road and
McKellips Road. In the course of runoff, the water jumps curbs and cuts
across residential areas causing damage to private property. The area
is almost entirely residential, and since the land is generally steep, no
lots are irrigated. Therefore, most of the entire 144 acres contribute
to the runoff. A weighted ""C" value of 0. 36 was used to compute the
runoff which amounts to 47 cubic feet per second for a2 5-year storm
after deducting some flow that goes east on Continental Drive at McAllister

Avenue.



There are no existing storm drain pipelines in this area with the
exception of an irrigation waste water pipe on the east side of Scottsdale
Road. According to the Salt River Project, this line carries no irriga-
tion waste water and serves as a storm drain for an area at Scottsdale
Road and McDowell Road. In addition, a small catch basin at Scottsdale
Road and Continental Drive is connected to this line. The Project esti-
mates that there is capacity in the pipeline for about an additional 25
cubic feet per second. The majority of the drainage area is served by
drainage along streets having curbs and gutters. Also, a large amount
of water is carried by two streets having inverted crowns. These streets
are Pierce Street east of College Avenue and College Avenue north of
Pierce Street.

The plan of improvement provides for a pipeline and catch basins
on McAllister Avenue commencing at Continental Drive and extending
southerly to Fillmore Street as indicated on Plate 7. FPipeline sizes
increase from 24 inches to 33 inches on McAllister Avenue. Along Fill-
more Street the pipeline changes from 36-inch to 39-inch size. A 42 -
inch line would then extend southerly along the west side of Scottsdale
Road to McKellips Road where it would meet a proposed pipeline running
west to east on McKellips Road, which will be discussed in the next para-
graph. In addition, the existing drainage line on the east side of Scotts -
dale Road should be utilized by installing catch basins on the west side
of Scottsdale Road between Continental Drive and McKellips Road and

piping these structures across Scottsdale Road to the existing drain line.







of the above-mentioned large wash, be removed and a pipeline installed

from this point on the north side of McKellips Road and carry water from
this area east to Scottsdale Road. At this point the previously-mentioned
proposed 42-inch pipeline on Scottsdale Road would be joined and the run-
off from both pipelines carried easterly to Indian Bend Wash in a 60-inch
and 66-inch pipeline as indicated on Plate 7.

In addition, it would be feasible to construct a grader ditch along
that portion of McKellips Road near the Crosscut Canal where the road
runs in a southwest-northeast direction. The grader ditch would divert
waters to the north side of McKellips Road west of College Avenue as
indicated on Plate 8. The pipeline diversion of the flow down the wash
and the grader ditch would reduce the size of the drainage area of the
large wash from 180 acres to 103 acres. This reduction in the size of
the drainage area would be great enough to permit the safe operation of
the present system of using the inverted crown of McAllister Avenue as
a drainageway through Cavalier Hills Subdivision,

A study was made of the possibility of not using McAllister Avenue
as a drainageway, and the runoff from the large wash was placed in a
pipeline along the west side of the subdivision and carried south to Curry
Road. However, excessive deep cuts and probable rock excavation would
be encountered in laying this pipeline; therefore, it is believed that a
pipeline in this location for this purpose would not be economical.

The new Tempe Water Treatment Plant in Papago Park is not
expected to materially change runoff conditions into the flood problem

areas, although the dam for the waste water pond will reduce the area

draining to Curry Road by about 5. 5 acres.










serve to remove local water falling in that immediate area but could not
dispose of additional waters coming from north of Curry Road. In addition,
drainage features are included in the improvement district work on Mc-
Allister Avenue south of Curry Road but are not large enough to carry a
5-year storm runoff coming from north of Curry Road.

Two plans of improvement were investigated. One plan provided
for a pipeline originating at McAllister Avenue and Curry Road and ex-
tending eastward to Indian Bend Ditch about 2, 600 feet east of Scottadale
Road. However, the prevailing slope in this direction is not great enough
for an economical pipeline, The second plan and the route chosen provides
for a pipeline originating at Scottsdale Road and Curry Road and extending
westerly to a point on the north side of Curry Road west of Gene Avenue,
as indicated on Plate 7. From this point the pipeline passes under Curry
Road and continues southerly along the west side of McAllister Avenue
(west side of the shopping center) to a point south of Princess Drive where
the proposed pipeline enters the Indian Bend Ditch. Salt River Project
engineers have stated that the Indian Bend Ditch to the west is already at
its full storm runoff capacity. Therefore, it is proposed to install a
diversion structure in the ditch at a point about 1, 300 feet south of Prin-
cess Drive to remove storm water entering above at Princess Drive.
Flow from the diversion structure would be in a pipeline on Gilbert Drive
to the east to a wash that is tributary to the Salt River. The proposed
pipelines will carry ronoff from a 5-year storm and are sized to include
surface runoff from the northeast corner of the proposed County Hospital

gite.
















CONCLUSION AND RECOMMENDATIONS

Certain areas within the City of Tempe have a serious storm flood
problem and remedial works should be constructed as soon as possible.
The proposed improvements are designed to provide protection against
runoff from storms having a return frequency of once in five years for
residential areas and for a return frequency of once in ten years for
highly developed business areas.

It is recommended that the City of Tempe undertake the proposed
drainage improvements as soon as possible. At a number of locations,
the routes chosen were under unpaved streets, and this underground work
should be done prior to paving. It ie believed that each of the proposed
improvements have a favorable cost-benefit ratio in that the cost of the
work will be less than benefits returned through a decrease in flood dam-
ages.

The following additional recommendations are made:

1. The City of Tempe should institute a schedule of periodic

ingpections of all drainage facilities.

2, Wherever possible the use of joint irrigation storm water

pipelines should be avoided due to the unreliability of
having sufficient capacity for storm water removal when
needed.

3. The City of Tempe should take immediate measures to

construct the emergency facilities for the removal of

storm water at Mill Avenue and Fifth Street, Thirteenth
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