


ACIQJOIILEIXXENTS e Storm and damage data were collected and evaluated with the  

cooperation of the c i t y  of Phoenix, t h e  c i t y  of Glendale, t h e  

Maricopa County Flood Control D i s t r i c t ,  the  Mountain States Tel 

& Tel Co., the  Sa l t  River Project, The Glendale News, The Arizona 

Republic, and loca l  school o f f i c i a l s ,  residents, and businessmen. 

Photographs are used i n  t h i s  report by courtesy of the 

Arizona Republic, M r .  Voyle Pe t r i ,  Public Works Director of the  

c i t y  of Glendale, and the Sal t  River Project. 
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FLOOD DAMAGE REPORT 
STORM AND FLOOD OF 16- 17 AUGUST 1963, GLENDALE-MARYVALE AREA, ARIZ. 

GILA RIVER AND TRIBUTARIES, ARIZONA AND IiIil'J MEXICO 

AUTHORITY 

1. This report i s  submitted under the  authority of Public 

Law 99, Eighty-fourth Congress, and pursuant t o  ins t ruct ion i n  t h e  

Corps of Engineers manual e n t i t l e d  "Emergency Employment of Army 

Resources, Domestic Bergency Operations" (EM 500- 1 - 1 ). 

SCOPE 

2 .  This report  describes the  storm, flood, and resul tant  

f lood damages tha t  occurred on 16-17 August 1963 i n  t he  v ic in i ty  

of Glendale and Maryvale, A r i z .  

GENERAL DESCRIPTION 

3. The c i t y  of Glendale adjoins t he  c i t y  of Phoenix on the  

north and west. It i s  located on U.S. High~~~ay 60-70-89 which passes 

along Grand Avenue i n  Glendale and Phoenixp and leads westward t o  

Wickenburg, Ariz.,  and Lou Angeles, Calif. Glendale has a present 

population of about 27,000. I t s  or igin  i s  agr icu l tura l ,  but more 

recently it i c :  becoming a res ident ia l  s a t e l l i t e  of Phoeni:: and has 

acquired some manufacturing. Maryvale, south of Glendale, i s  a 

planned, re la t ive ly  new cornunity rrithin t he  c i t y  l imi t s  of Phoenix, 

with typ ica l  neighborhood shopping centers, schools, and other public 

f a c i l i t i e s .  Luke A i r  Force Base, t he  American Ins t i t u t e  f o r  Foreign 

Trade, and the  Reynolds Metals plant are  important facil- i t ies i n  the  

v ic in i ty  of Glendale and Maryvale. 



4. The drainage area i s  located just  west of the  Cave Creek 

drainage area, which i s  i n  and north of Phoenix. A 1 1  streams i n  the  

area are  t r ibu tary  t o  t h e  Gila River. Geographically, the  area may 

be described as  a desert plain. Local precipi ta t ion i s  generally 

very l i gh t ,  the  average annual r a i n f a l l  being about 8 inches. Most 

of t h i s  f a l l s  i n  the  summer months, generally i n  Juxy through 

September, when numerous intense thunderstorms may occur throughout 

the  s t a t e .  Some r a i n f a l l  occurs i n  the  winter from cold f ronts  

which come f romthe  north Pacific area, but much of the moisture 

i s  l o s t  by the  time these f ronts  reach Arizona. 

STORM AND FLOOD 

5. Meteorology.--A typica l  weather s i tuat ion i n  the  months 

of July through September i s  the  location of a high pressure center 

t o  t h e  northeast of Arizona. Clockwise circulation around t h i s  "high" 

can bring moist, unstable a i r  from the  Gulf of Mexico. Such a condition 

occurred on 16 through 19 August, bringing a surge of moist a i r  t ha t  

touched off violent thunderstorms throughout Arizona. From loca l  

accounts, t h i s  par t icu lar  storm resulted when two separate thunderstorm 

c e l l s  merged d i rec t ly  above t h e  center of Glendale. 

6 .  Rainfall.  --Rain began f a l l i n g  i n  Glendale on 16 August a t  

about 221 5 hours and continued u n t i l  021 5 hours on 17 August. Af'cer 

a 15-minute interruption, it resumed and continued v.ntil 0420 hours. 

A recording s ta t ion  near the  center of town regis tered a maximum of 

5.25 inches i n  a 6-hour period of r a in fa l l .  This was supported by 

another reading nearby. According t o  the  U.S. Weather Bureau Technical 

Bulletins No. 28 and 4.0, the  point r a i n f a l l  i n  Glendale had a frequency 
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of greater  than 100 years. The a rea l  extent of the  storm was d i f f i c u l t  

t o  define because a se r ies  of thunderstorms occurred i n  t he  general 

v ic in i ty  during the  same period. Therefore, it was f e l t  t ha t  it 

would not be possible t o  define the  boundary of the  storm beyond 

the  .5 inch isohyet. The amount of r a i n f a l l  and other pertinent 

data are  given i n  t ab l e  1 .  The isohyets are  shown i n  p la te  1 and 

the  mass precipi ta t ion curves i n  p l a t e  2. 

7. Runoff.--Measurement of runoff was d i f f i c u l t ,  because no 

defined channels ex is t  i n  t he  flood area. The only estimate of 

runoff was made f o r  t he  x.~ater passing under the  ra i l road  t r e s t l e  

located about 1,000 f e e t  southeast of the  67th Avenue ra i l road 

crossing. Estimates madeby the  c i t y  of Glendale indicate t ha t  

t h i s  t r e s t l e  passed about 2,600 cubic f e e t  per second f o r  about 

9 hours. The t o t a l  w e a  covered by the .5 inch storm isohyet was 

a about 440 square miles, i.rith an average r a i n f a l l  of about 1.65 inches 

and a t o t a l  r a i n f a l l  volume of about 38,500 acre-feet w i t h i n t h i s  area. 

FLOODED AREA 

8. The en t i r e  flooded area i s  s i tua ted  on an a l l u v i a l  cone 

b u i l t  by deposition from Cave Creek, whose present course l i e s  

about 5 mile6 t o  the  eas t  i n  Phoenix. Sheet flow, running generally 

from northeast t o  southt~est ,  occurred throughout the  c i t y  of Glendale. 

Glendale Avenue and a ra i l road  spur between Glendale Avenue and 

Lamar Road diverted water westward through the  center of town t o  

Grand Avenue ( see photographs No. 1 and 2) .  Along the  south s ide of 

Grand Avenue, t he  Santa Pe ra i l road  tracks form an effect ive bar r ie r  



against the  water, with the  exception of two small t r e s t l e s  and a few 

drains. Water ponded against these tracks and then flowed northwestward 

and southeastward from Glendale Avenue, flooding almost a l l  businesses 

along Grand Avenue from 27th Avenue i n  Phoenix t o  the  U.S. Highway 60 

underpass between Glendale and Peoria (see photograph No. 9). South 

of the  tracks,  water from the  small t r e s t l e s  combined with the  r a i n f a l l  

t o  flow southwestward t o  the Grand Canal. Here it backed up on t h e  

north s ide  of the  Grand Canal from about 43rd Avenue t o  the New River 

(see photographs No. 3, 4, 7, and 8) .  Weirs and bridges i n  the  canal 

caused werflow i n  a number of places. Breaks occurred i n  the  north 

bank of the  canal near Indian School Road (see photograph No. 5 )  and 

near 75th Avenue, and i n  the  south bank a t  43rd Avenue, 64th hive 

(see photograph No. 6 ) ,  83rd Avenue, and 95th Avenue. Generally, 

damages south of the  canal occurred only i n  the  inmediate area of 

the  canal breaks. The t o t a l  flooded area amounted t o  about 6,500 acres, 

of which 1,800 acres a re  developed fo r  urban uses. Much of the  area 

was flooded only by sheet flow, i n  which case the s t r ee t s  carr ied 

the  water. Only i n  depressions and behind obstructions did suff ic ient  

ponding occur t o  cause large damages. A map of the  flooded area 

appears on p l a t e  3. 
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Table 1 

Pertinent data, precipi ta t ion survey, storm of 16-1 7 August 1963, Glendale and vicini ty ,  A r i z  . 

. Precipi ta t ion . - Precipi ta t ion s ta t ion  * Rel iab i l i ty  : 
Number++ : name o r  location : Be inning of record Remarks* 

: Amount . an% ending : 
t i m e  

: Inches : Hours : - 
1 . .  ..... : 5961 Glendale Ave., : 5.21 : 2230-0215 : Excellent...: P.O. - Rain gage - 1-inch 

: Glendale. : glass  tube 6-inch high. 
2.. ..... : 571 2 W. Maryland, : 5.25 : 2215-0215 :. ... do.......: P.O. - Rain gage - type 

: Glendale. : 0230-0420 : : unkno~m. ... ..... 3. ...... : 59th Ave. and Thomas : 3.50 : (#) : .do.. : Do. 
: Road, (-ale). 

4.. ..... : 75 th Ave. and Indian : 3.45 : (#) : Good.. ..... .; Do. 
U7 

: School Road. 
5.......: 33rd Ave. & Montebello..: 3.12 : (46) : ... .do.. ..... : Do. 
6. ...... : 83rd Ave. & Thunderbird : 2.50 : ($1) : ... .do. ...... : Do. 

: Road. 
- - ..... ... 7.. ..... : 83rd Ave. & Cactus Road. : 2.25 : (#) : .do.. : P.O. Rain gage 1 -inch 

: glass  tube 5-inch high. 
. ...... 8 ....... : g l s t  Ave. and Indian : 2.20 : (#) : Poor.. : LAD Measured i n  p l a s t i c  

: Scllool Road. : mop bucket - Adjusted 
: f o r  area. 

. . 9. ...... : Deer Valley ............. : 1.92 : (#) : Excellent.. : USIJB Rain gage - 5-inch 
: standard. 

- - ...... 10.. .... : 7 th  S t .  & Ironwood Dr.. . : 1.90 : ( )  : Good.. : P.O. Rain gage type 
: unknown. 

l l . . . . . . :  10th Ave. & Northern....: 1.75 : :....do.......: Do. 
12.. .... : 32nd Ave. & Camelback.. . : 1.68 : )%I . ..... do.......; Do. 

. . 13.. .... : Tolleson.. .............. : 1 .61 : (#) : Excellent.. : U9iLT3 Rain gage - 8-inch 
: standard. 

See footnotes a t  end of table.  
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Table 1 --Continued 

Pertinent data, precipi ta t ion survey, storm of 16-17 Auys t  1963, Glendale a d  vicini ty ,  Ariz. 

Precipitation : 
Precipitation s t a t ion  : Reliabi l i ty  ' Be inning : of record 

Remarks* 
name or location I  mount : an% ending : 

: time : 

: Inches : Hours : 
14.. .... : Goodyear Farms, : 1.33 : : Excellent. ..: P.O. - Rain gage - 8-inch 

: Litchf ie ld .  : standard. 
1 5.. .... : 59th Ave. & Bel l  Rd.. ... : 1 .30 : 2245-(#) : ... .do.. ..... : P. 0. - Rain gage - 1 -inch 

: glass tube ?-inch high. 
- - .... 16... ... : Phoenix IndianSchool...: 1.15 : (#) : Good.. ..: P.O. Rain gage type 

: unkn0f.m. ... ..... 17 ...... : Lafayette Blvd. & : 1.05: (#) : .do.. : DO. 
: Invergordon Rd. 

. . - 18.. .... : Phoenix P.O.. ........... : .80 : (#) : Excellent.. : USWB Rain gage 
: recoraing. 

. 19.. .... : Youngtown (sun c i ty ) .  ... : .75 : I"' :....do.......: USGS Rain gage-recording 
- - .... 20......: E l  Mirage ............... : .63 : #) :....do.. .: U S E !  Rain gage 8-inch 

: standard. - - ...... 21 ...... : 35 W. !YIcDawell.. ........ : .59 : (#) : Good.. : P.O. Rain gage type 
: ur;snown. 

. .. - 22......: Pa-cadise Valley. ........ : .53 : (#) : Excellent. : USMB Rain gage 8-inch 
: standard. 

23. ..... : Tempe Ci-crus............: .46 : ) :....do.. .... .: DO. 
. . ..... ... 24.. .... : Phoenix (sky  arbor). ... : .42 : #) :. do.. : USWB Rain gage 

: recoraing. 
. ...... 25.. ... .: 52nd St.  & Van Buren St.: -35 : (#) : Good.. : P.O. Rain gage - type 

: u&no\in. 
. . 26.. .... : Luke AFB.. .............. : .33 : (#) : &eellent.. .: USAF Rain gage 8-inch 

: stendard. 



Table 1 --Continued 

: Precipitation 
' i t a t ion  s t a t ion  Rel iabi l i ty  : 

! *ginning : Remarks* or location 
: Amount : and ending : of record : 

: time : 

: Litchf ield.  : standard. 

: standard. 

-a * See pl.  1 f o r  location. 
W Source of data: P.O. - Private observer. 

USWB - U. S. Weather Bureau aersonnel. 

USAF - U. S. A i r  Force personnel. 
USN - U. S. Navy personnel. 



FLOOD DAMAGE ESTIMATE 

9. Field work.--Los Angeles Dis t r ic t  personnel arrived i n  

Glendale on Wednesday morning, 21 August 1963, t o  investigate flood 

damages and obtain general storm information. Local government 

o f f i c i a l s  were interviewed, including M r .  Tom Neiswander of the  

Maricopa County Flood Control Dis t r ic t  and M r .  Voyle Petri ;  Director 

of Public Works of t h e  c i ty  of Glendale. Damage estimates were made 

i n  the f i e l d  where possible, and various loca l  persons were interviewed 

who supplied additional damage information. A subsequent f i e l d  t r i p  

was made i n  March 1964 t o  verify or iginal  damage estimates and t o  

allow time fo r  other damages t o  become evident. A reinspection of 

the  res ident ia l  area north of t h e  Grand Canal disclosed t h a t  many 

- families had moved out of the  flooded homes and tha t  some of the  

deserted homes had been vandalized. A new t r a c t  of apartments 

had been bui l t  north of the  canal and adjacent t o  the  homes which 

had been badly damaged. 

property type is given i n  the  following subparagraphs: 

( a )  - Residential damages.--The average value of the  homes i n  

Maryvale was about $12,000, and the  average age, about two years. 

A l l  the  damaged houses had s lab  floors.  Almost a l l  damages were 

due t o  simple inundation, because veloci t ies  were low. S i l t  

deposition was generally not excessive, and damage t o  lawns was 

small; most lawns were flourishing a f t e r  the  flood as  a resu l t  of 

the  ex t ra  watering. Considerable var ia t ion i n  damages occurred 

because of difference i n  elevation of f loor  levels,  even i n  



adjoining homes i n  homogeneous housing t r ac t s .  No home owners had 

flood damage insurance. Some homes had basements t ha t  were f i l l e d  

with water and mud and had t o  be pumped out. Physical damage occurred 

t o  carpets, furni ture ,  baseboards, dry walls, f l oo r  t i l e s ,  paint,  

automobiles, and appliances. Ehergency costs included the  cost of 

spraying because of the  insect invasion a f t e r  flooding, continuing 

charges on vacated homes, vandalism t o  these homes, and the additional 

cost of emergency food and lodging of persons whose homes were flooded. 

The Red Cross estimated expenditures of about $1 0,0Or) fo r  disaster  

re l ie f  t o  families i n  Maryvale. 

(b )  - Commercial and indus t r ia l  damages_.--Damages varied widely 

i n  the case of businesses, because of difference i n  flood-level 

elevation and the  var ia t ion i n  suscept ibi l i ty  t o  damage of stock, 

f ixtures ,  equipment, and structures.  F i l l i ng  s ta t ions had damages from 

@ p i t s  f i l l i n g  with water and o i l  stock f loa t ing  away, and from 

electrical-equipment flooding. Stores had damages t o  stock and 

f ixtures .  Only minor physical damage occurred t o  s tores  if the  

water was less  than 6 inches deep; i n  these cases, cleanup and 

business loss  were t h e  major par t  of the damages. Loss of business 

was substant ia l  i n  many cases, because ponding las ted  f o r  about a 

day and cleanup las ted  f o r  as long as  two weeks. In some cases, 

flood damages were d i f f i c u l t  t o  obtain from proprietors because 

roof-leak damages were insured but flood damages were not. I 

Glendale estimated from $100,0OQ t o  $150,000 damage t o  t h e i r  s t r ee t s ,  

sewers, i r r i ga t ion  system, water-supply system, and other public 



u t i l i t i e s ,  not counting damage t o  t he  i r r iga t ion  works of t he  Sa l t  

River Project. The c i ty  of Phoenix reported l e s s  severe damages. 

mch  pr iva te  business exchange (PBX) telephone equipment was flooded, 

requiring minor repairs  and cleanup. 

(d) Public property damages.--School damages were obtained from - 
l oca l  o f f ic ia l s .  Public schools sustained inundation damages and 

wash-outs of i r r i ga t ion  berms. The basement of one school was 

flooded, damaging the  furnace. Classes were not interrupted because 

the  flooding occurred on Friday night. 

(%) - I r r iga t ion  facil i t ies.--The Esl'c River project  reported 

$40,000 i n  damages t o  t he  Grand Canal. Many of t h e i r  l a t e r a l s  and 

other c i t y  i r r i ga t ion  f a c i l i t i e s  a l so  required repairs.  

(g) Agriculture.--Damages -- occurred as a resvl.2 of t he  inu.ndation 

of s i l age  p i t s  and destruction of crops, insecticides,  and farm 

machinery. Crop damages were somewhat of fse t  by the  benefits of 

ex t ra  i r r i ga t ion  provided by the floodwaters i n  areas of shallow 

flooding. 

11 .  S m a r y  of f lood damages.--Estimates of damages were made by 

ac tua l  records from individuals, or  by noting the  nature of damages 

i n  t he  f i e l d  and by applying uni t  costs l a t e r .  Some damages may not 

be evident f o r  years. Many damages were avoided because of radio 

and te levis ion flood warnings broadcasted short ly  before midnight, 

and telephone c a l l s  t o  pr ivate  businessmen warning them of the  

s i tuat ion.  People were then able t o  s e t  t h e i r  belongings and 

business stock up out of reach of the floodwaters and t o  sandbag 

t h e i r  homes and businesses. It should be noted t h a t  had t h i s  storm 
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occurred a few miles t o  the  northeast i n  the  Cave Creek drainage area, 

e the  resul t ing flood might have been f a r  more severe. The t o t a l  

estimated damages fo r  Glendale and Maryvale amounted t o  $2,900,000. 

A summary of estimated damages appears i n  tab le  2. 

LOSS OF LIFE 

12. No drownings or f a t a l  t r a f f i c  accidents occurred as a 

resu l t  of the  flood. However, one 16-year old youth was electrocuted 

when he touched an e l ec t r i c  u t i l i t y  pole during the storm. 

11 
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Table 2 

Sumnary of damages from the  flood of 16-1 7 August 1963 i n  Glendale 
and Phoenix (Maryvale), Ariz. 

Type of property' : Xmergency : 
: Physical : costs and : yotal  
: damages : business : 

Glendale : 

.................. Public... : 
Railroad...................: 
U t i l i t i e s . .  ................ 3 

Public.....................: 
Railroad... . . . . . . . . . . . . . . . . :  
Util i t ies. . . . . . . . . . . . . . . . . . :  21,000 : 
Highways and streeto. . . . . . . :  25,000 : ... I r r iga t ion  works...........: 92,000 : 
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Photo 1 - Glendale Ave. facing c i ty  park Photo 2 - 58th Drive facing c i ty  park 

Glendale c i ty  park area 



Photo 3 - Sunset Drive at 6300 block just mrU~ of Grand C d ,  Maryvsle 



Photo 4 - West Campbell st 70th Avenue, Uaryvale 





Photo 6 - looking southeast along Grand Canal just south of Indian School Road, 
m a l e  (south bank break) 
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Photo 7 - Sunset Drive at 6300 block just north of Grand Canal, Maryvale 
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Photo 8 - Receding floodwaters on the 6300 block o f  Sunset Drive, Maryvale 



Photo 9 - Receding floodwaters on Grand Avenue, Glendale 








