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Storm Damage Report

Storm of September 4, 5, & 6, 1970

SCOPE

This report describes the storm, flood, and resultant damage to the City of Phoenix and certain

portions of the City of Scottsdale where joint problems occurred during the period of September 4,5

and 6, 1970.

GENERAL DESCRIPTION

Phoenix is an unusual city in several respects. It is a desert city, located on what can best be

described as a desert flood plain. Local precipitation is generally very light; the average annual rairr

fall being about 8 inches. The manner in which this precipitation occurs is of some interest, since

the majority of problems are caused by the short, intense, summer thunderstorms local ized in a rela

tively small area. The chart on the following page illustrates the rainfall rate patterns in Phoenix.

D ra inage in the area is pri mari Iy sheet flow, aIthough some well-defi ned natu ra I washes exi st

at the higher elevations. The origins of the City were primarily agricultural, so an extensive network

of above-ground canals was constructed to facilitate irrigation of adjoining fields. The canals were

constructed running at right angles to the normal .direction of storm water flow. Increasing urbaniza

tion has further disturbed the natural pattern of sheet flow and has created a situation in which the

damage of property by floods is quite extensive and costly. Although the I ikel ihood of a flood such

as occurred in 1891 is quite remote due to the dams on the Salt River, the urbanization, coupled with

above ground canals acting as diversion structures, has created a situation which makes the City

susceptible to local flood damage.

METEOROLOGY

A description of the meteorology of this storm was obtained from the U.S. Weather Bureau at Sky

Harbor and condensed for use in this report.

On the 1st of September, 1970, tropical storm Norma, located in the Pacific Ocean, south of Baja,

California, initiated a flow of warm, moist, air toward the desert southwest. This moist air entered

Arizona on the 2nd of September and increased in depth over the next two days. On the afternoon of

the 3rd of September, it reached sufficient depth to develop thunderstorms in the southeastern part

of the state, which gradually spread into the Phoenix area on the evening of the third. On the morn

ing of the 4th, heavy precipitation fell in some areas of the southern portion of the state. This pre

cipitation ended by late evening on the 4th.
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Recurrence interval of the overall storm would be difficult to establish since a network of record-

ing rain gauges does not exist in the city. Point rainfall in the Scottsdale area exceeded the 100

year, 24 hour storm, while point rainfall in parts of west Phoenix was less thana 5 year, 24 hour,

recurrence interval. Figure 1 is an isoheytal map of the storm.

The geographical extent of the storm was quite large, covering much of the state, with individual

cell sin the storm provid ing greater precip itation in loca Ii zed areas. Many ra infall records were ex-

ceeded, the most spectacular being 11.40 inches in a 24 hour period in the Sierra Ancha Mountains.

This is nearly double the previous record in the state of 6.0 inches at Crown King.

RUNOFF

Measurement of runoff is difficult in most of the Phoenix area due to the absence of well defined

natural channels, and the absence of metering devices on the large storm drains. U.S. Geological

Surveys estimates were obtained for the following channels:

Cave Creek Wash at Bell Road (see photo on page 10) - 1500 cfs

Indian Bend Wash at Indian Bend Road - 1100 cfs

Sa It Ri ver at 48th Street - 4800 cfs

Further information received from the City of Scottsdale provided the following information:

The Salt River Valley Water Users Association released approximately 2000 cfs into Indian Bend

Wash at the Arizona Canal; at Indian Bend Wash and Thomas Road local runoff had increased this

flow to 5000 cfs. In the alley parallel to the Arizona Canal, between 56th Street and 72nd Street,

flow was estimated at 500 - 600 cfs. Flood stage in this alley is 160 cfs.

By inspection of figure 1, the average rainfall in the City of Phoenix was approximately 2.75"

with a total rainfall volume of approximately 36,226 acre feet.

FLOODED AREA

Sheet flow occurred throughout the City of Phoenix, running generally from Northeast to South

west. Generally, water was carried by the streets, and the drainage system functioned well; however,

local property damage occurred in several areas, usually associated with the Grand and Arizona

Canals.

Runoff from the Camelback Mountain area drained into the alley runni~g along the Arizona Canal

between 56th Street and 72nd Street, and caused considerable property damage as it flowed westerly

to the Falls Substation where part of the flow drained into the Canal with the rest crossing the Canal

over the 56th Street Bridge and causing damage to the south.
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Almost all damage was due to inundation as flow velocities were low in most instances. Silt

deposition was generally not excessive, although in some streets 2" - 3" of si It was deposited.

Generally lawns and gardens were not damaged by the flows. Damage varied widely, even in adjoin

ing homes in homogeneous subdivisions due to varying floor elevations. In areas where developers

have elevated floor elevations little or no damage was incurred.

Flood damage insurance is generally not available, although a federal program is proposed, in

Phoenix and none of the homeowners were insured. Physical damage occurred to carpets, furniture,

baseboards, drywalls, floor tiles, paint, automobiles and appliances. Also swimming pools were

contaminated by storm runoff, silt and debris.

Based on estimates from field emergency personnel of the City of Phoenix, the total number of

homes experiencing flooding during this storm is approximately 200.

Commercial and Industrial Damage

Commercial and industrial damage from this storm was very I ight. Field personnel report a total

of 16 businesses that sustained flooding. In all reported instances the inundation was very shallow,

generally 6" or less. Types of businesses involved were light manufacturing, service industries,

convenience markets, construction companies, fi II ing stations, print shops, and office buildings.

Stores suffered only minor physical damage and small loss of stock. Cleanup and business loss were

the major part of the damage and these damages were minor due to rapid draining off ponds as soon

astherain stopped. (There were no applications to the Small Business Administrationfor flood damage

loans by businesses due to this storm from Phoenix citizens.) Additional expenses were incurred by

several firms using employees to prevent the floodwaters from entering their place of business.

Damage to Utilities, Streets and Highways

Damage of this type was fairly extensive. It includes damage to water production facilities in

cluding: Damage to pump houses, pumps, bearings, valves, access roads, and additional chemicals

duetothe muddy waters that flowed into water treatment plants at Squaw Peak and the Verde River.

Total cost of these damages is estimated at $14,470.

A major expense was incurred due to the undermining of 400 feet of the multi-city sewer I ine in

the Salt River bed. Estimated cost of repair of the sewer line is in excess of $100,000.

Streets suffered damages estimated at $11,391.76. Primarily, these damages consisted of pave

ment breakup, undermining of pavement, and silting of streets. An additional $5,450 was estimated

as the cost of working City Maintenance crews overtime to cope with emergency repairs.

16
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Publ i c Property Damage

According to local officials some flooding occured at Ingleside School, but caused no damage

other than mud cleanup. Classes were not interrupted as the flooding occurred during a school holiday.

Damage estimated at $32,361 was incurred at ,the Litchfield Park Airport. Primari Iy damage was

limited to a drainage canal which was heavily eroded when the banks collapsed in places. The peri-

meter road and fence were also damaged, as was the south overrun of the runway.

Irrigation Facilities

Limited information was available as to the extent of damages suffered by the Salt River Project.

A lawsuit is pending at the time of this writing against the Project, so limited information concerning

the Labor Day storm is available. Sixty-one thousand six hundred forty-seven dollars was expended

to repair diversion works, Canals, and laterals. No breakdown of expenditures within the City of

Phoenix was supplied. However, the City's portion was only a small percentage of the total.

Summary of Damages From the Flood of September 4, 5 and 6, 1970

for the City of Phoenix, Arizona

DAMAGES

Type of Loss

Residential

Commercial & Industrial

Uti I ities

Streets

Publ ic Property

Physical Damage

$400,000

o

100,000

11,392

34,000

19

Emergency Costs

$20,000

8,000

14,470

3,074

o

Total

Totals

$420,000

8.000

114,470

14,466

34,000

$590,936



ill IIII

Loss of Life

No loss of I ife occurred in the City of Phoenix, but 8 I ives were lost in Maricopa County and 23

were lost Statewide. All deaths were due to drowning. no traffic fatal ities were attributable to the

storm.

Damage Summary

Damage estimates were arrived at through actual records of individuals and agencies or by noting

the nature of damages in the field and applying unit costs later. It is highly probable that the total

estimate of approximately $600,000 is lower than that actually incurred as there is always a certain

percentage of damage that goes unreported, as in the commercial damage that was unreported to the

Small Business Administration.

Damage in Phoenix was slight when compared with the havoc wrought in the rest of Maricopa

County and the State as a whole. Maricopa County damage estimate was $5,803,342 with eight lives

lost due to drowning. When you consider that the largest concentration of population, with the great

est potential for damage loss in the County, sustained only 10% of the total damage some credit

should be given to the Phoenix Storm Drainage System.

With the sketchy data available, it is difficult to assign a recurrence interval of this storm. The

maximum intensity over a 3 hour period (the time of concentration for our largest sewers)was no

more than a 5 year storm. In total rainfall it was more than a 100 year storm. There can be no doubt

that it was a major storm in the Phoenix area, and both the above and below ground drainage systems

functioned well.
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