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lv1EHORANDUM FOR: THE HYDROLOGIC ENGINEERING SECTION FILES

SUBJECT: The field reconnaissance of the Trilby Wash Detention
Basin and the Luke Air Force Base area following the
flood of February-March 1978.

1. The Los Angeles District is proposing a Special Study
of Luke Air Force Base to determine potential flood
problems in the area and recommend solutions. From a
preliminary analYsis of the area and from review of aerial
photographs and topographic maps it was judged tha~ it
would be very difficult to determine overland flow paths
in the upstream drainage leading to the base. The flat
topography, historic subsidence, irrieation facilities,
railroad enbankments, roads with inverted crowns, and land
leveling of numerous farms all add to the problem of
defining the overland paths.

2. The'storIT of February-Narch1978 afforded an
opportunity to observe the paths of the flows across the
fields and judge the effect of the obstructions on the
flows. A representative from the L. A. District was invited
to participate along with I-,:r. John Ashley of the Civil
Engineering Office, Luk~ AFB: Yajor Burton Campbell, Chief
of Information, LQ~e AFB; and Lieut. Henry Kelley, Disaster
Preparedness Office, Luke AFB in an aerial survey of the
Trilby Wash Detention Basin and the overland flow upstream
of the Luke complex on ,15 Karch 1978.

3. This memorandum presents the results of that survey and
limited field observations. The flight proceeded from Luke
AFB across the fl06ded area from east to west to the Trilby
Wash Basin. The flight continued along the axis of the
dam's embankment to the location of the 700 ft. outlet
notch, which was circled for photographs to be taken, then
continued northward to the outlet works and the 110 ft.
outlet notch, which was also photographed. For the return
leg to the base, it was decided to attempt to follow the
path of the flow from the 700 ft. outlet notch to the base.
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A series of ~hotographs were taken along the return path
to later help in cetermining the flow limits. Closeup
photoeraphs of both outlet notches were taken on a field
trip to the embankment later the same day. An attempt was
made to observe high water marks in the outlets but yielded
unsuccessful results. The amount of discharee through the
outlets will be determined at a later date from gaging
station records obtained from the dam recorders by the
Maricopa County Flood Control District.

4. The inclosed photographs are a selected sample of
those taken along the flight path and are chosen to best
illustrate the effects of the flow through the emergency
outlets. At a few locations, black and white photographs
taken by ~ajor Campbell during the periOd of high water
were included along with the '~post flood" photographs •
The location and direction of each photograph is plotted
on the accompaning topographic map. The overflow area is
tentatively delinated by using the aerial photographs and
limited field observations. A final overflow map will be
completed following the results of a damage survey by LAD
personnel currently in the field.

5. The storms which affected the Phoenix area during the
period of 28 February thru 11 March formed off the coast of
southern California and moved slowly northeast into
Arizona. Associated with the front was a relatively strong
southwesterly flow of warm, moist air aloft. Precipitation
occurred as the moisture laden air piled up against the
!\logollon Rim. The F.:a j or amOli..Y1ts of rainfall occurred in the
areas north and east of metropolitan Phoenix. Rain, which
began in the northwestern portion of the state on 27
February, fell intermitently in the following days with the
largest amounts during the period 1-2 Ii:arch. A secondary
storm system passed through the area on 4-5 ~arch, but the
amounts were much less than the earlier storm period.
Another· storm system was expected to pass through the
Phoenix area during the period ~arch 9 thru 11, but when it
arrived it produced only light showers.

6. The storm period of 1-2 Narch was critical in the
region northwest of Phoenix. During this period, heavy rains
were falling in the drainages contributing to the Trilby
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Wash Basin. The reservoir level was being monitored by the
Maricopa County Flood Control District ~nd ~t ¢13¢ hours,
2 March, approximately one foot of water was passing over
the emergency outlet. (According to the report from MCFCD,
it was not specified as to which emergency outlet, there are
two, was flowing.) Aerial photographs taken during the
daylight by personnel of Lu:~e AFE show water flowinG
through both outlet notches and closeup photographs of the
staff gages at the same time show the flow still at
approximately one foot deep.

70 Flood waters passing through the northernmost outlet
(110 ft. notch) caused considerable damage to the levees
and lining of the Beardsley Irrigation Canal. From the
aerial photographs it appears that the outlet notch flows
overtopped the canal, with some of the flow being carried
away by the canal and the remaining flows going into the
dam outlet works channel where it was successfully
contained. The flows that were caught in the Beardsley
Canal were conveyed through the siphon carrying the canal
flows under the dam outlet channel. Do\vnstream of the
siphon, the flow in the canal exceeded the carrying
capacity of the canal and broke out to the southeast,
flowing overland a short distance into the surrounding
fields.

8. Flows throu~h the southern emergency outlet (700 ft.
notch) caused damage to the Beardsley Canal and to
agricultural areas downslope from the outlet. In the fields
below the dam, there are no natural watercourses to ccnfine
and control the outflow. Local farmers have cultivated
nearly all the available land and have made only minor
provisions for the channeling of flood waters. The
floodwaters spread out in sheetflow. The flow from the
notch was ponded behind the Beardsley Canal levee until a
sufficient volQme was attained to cause the floodwater to
break over into the canal, exceed its capacity, and pour
over into the adjoining fields, and become sheetflow.
The flow was modified slightly by the roads and irrigation
ditches. The flow continued southeastward only to pond
behind a road en:bankment or irrigation lateral until
sufficient volume is again obtained to overtop or breach
the obstruction. Outflow from the 700 ft. notch could be
easily discerned for approximately three miles downslope
of the dam embankment, and possibly extended for six or
seven miles.
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9. Almost in a direct line downslope from the 700 ft.
notch is the Luke complex. Flood protection for the base
consists of lined and unlined trapezoidal channels on the
north and west perimeters. The west channel begins as a
low swale running north-south just west of the northern
limit of the base and then continues southwesterly parallel
to the runways. The north channel begins at the northwest
edge of the base perimeter as an unlined trap. ditch
and continues eastward to near the AT&SF RR tracks where
it becomes concrete lined. Any sheetflow approaching the
Luke area from the northwest would be intercepted by one
or the other channel and conveyed around the base. Flows
exceeding the channel capacity'would continue southeast
an inundate the base.

10. During the storm, the northern concrete channel was
reported to be carrying less than its design capacity.
It was in its upper unlined reaches where a serious flood
threat was evident. Low areas in the embankment were
sandbagged by personnel from the base. The water entering,
the channel appeared to be coming from the fields
immediately north of the base and probably consisted of
both runoff from rainfall in the surrounding area and flow
from the Trilby Wash emergency outlet.

11. \~ether the flow in the north channel would have been
larger or smaller depending cn the modification of the dam
embankment can not be determined at this time. But, by
examining the overland flow in the area leading to the
base, a few conclusions can be drawn about the drainage
area.

a) The floodflows tend to follow the general slope
of the land even though no definite drainage pattern is
visible from the topography.

b) The effect of the roads and the small irrigation
laterals is Dinimal when water depths are greater than
one-half foot deep. The one-half foot depth of flow was
reported during a field conversation with a local far~er.

The obstructions served only to detain or pond the flows
for a short period and then spread the flow out on a
wider front.

c) The detention storage of the fields must be
considered ~n the routing of floodflows through them.
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William P. Searcy
Hydroloeist
Hydro. Engr. Section
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STORM PERIOD OF FEBRt:AF:.y ~~p, -j'!J\RCil 5

A six-day period of rain and snow left Arizona a soggy ~ess and cdused an
estimated eight million dollars of damage in Maricopa County. Rain, which began
in the nortlH"estern part of the st;He on Fe!'ru:1ry 27th, fell intermittently in
the days that [ollol"ed with the largest amounts occurr ing on February 28th and
March 1st and 2nd. Precipitation values on Nardl 5th did not approach those of
the earlier storm period. Unofficial estimates of storm totals ran to over ten
inches. Carefree reported 6.17"; flagstaff-4.92"; Payson-7.00". The large
amount of damage may be attribllted to the [act that the greatest amounts of
precipitation were dropped on the \Jatersheds to Ule north and east of the metro-
politan Phoenix area. Places in southern Arizona were generally spared great
amounts of damage from thi_s storm. One other reason for the large runoff values
lies in the fact that most of the precipitation fell in the form of rain. These
were very warm air masses and the snow level was generally above 6000 feet during
mos t of the stann.

The storm of February 28th-March Jrd formed utl' the coast of southern
California and moved slowly northeastward with a relatively strong southwesterly
flow of unusually ,"ann, moist air aloft. This flail, which was more or less rer
pendicular to the Mogollon Rim in central Arizona, resulted in the piling up and
liftin~ of the air as it L~rossEd Arizona. The n:ajor amount of lifting and, hence,
of prec ipitatio11 1 occurred in the areas that lie north and s lightLy east of the
metropolitan Phoenix area. Maximum amounts of pre~: ipitation in I"estern tlrizona
occurred on February 28th ,il1d Harch 1st; maximum 3m\)unts in the eastern portion
of the state fell on Narc:1 1st am] 2ncl. A secL1ndary stonn sv~~tem passed quickly
through L!le state on t'Llrcil 4th and 5th, dropping SOI,le sno," at high2r elevations
and small amount.s of rain elsL'I"hece. Precipitation from this t;torm systet:\ tell
mostly in norther'n Arizona. The llppl~r-level 101" associated \·Jjrh the ston~ per-
iod drifted slO\dy northeastl"ard and disappeared tram tr,e map en :'brch 6th \"Il;~n

clear skies again returned to Ullo. state.

K. W. Durrenberger
State Climatologist for Arizona
i'larch 16, 1<)78
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:;YNOP~IS OF FLOODING CONDIThiNS
OUR. INC THE STOIU-I OF H;\F{CH 1-(" 1 CJ7 R
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The Salt River ProJect's radio controlled river gauge located just nnrth
of the Horseshoe Reacrvoir indicated at 0200 on t·inrch 1 that the Verde
River was rising rapidly. The gauge indicated at 1300 hours the inflo~

into Horseshoe Reservoir was in excess of 76000 cfs. The Salt River
Project called a meeting ot 1700 hours ~~rch 1 to analyze and discuss
the 'potential flooding situations. It was evident that such a high
inflow into Horshoe Reservoir \~ould 800n fill both Horseshoe and Bartlett
to capacity. The inflow into Horseshoe Reservoir continued to increase
until 2300 hours March 1 and reached Ii peak of 82L1 00 cf5.

A decision was reached at 1230 hours March 1 to releAse 10,000 cfs from
Bartlett Reservoir. This release was increased to 30,000 ers at 1330
hours and to 40,000 at 2300 hours. Also, at this time the structures
on the Salt River below Roosevelt Dam were rapidly filling to capacity,
and at 1630 hours 1800 efe was released from Stewart Mountain Dam. The
release was increased to 3600 cfs at 1700 hours and to 9500 cfs at 2145
hours. TIle above releases from Bartlett and Stewart M..,untain Dams caused
6800 cfs to be released at Granite Reef at 1600 hours.

TIle l--~ricopa County Civil Defense Department was contacted and advised
of the i~pending flood threat about midnight on March 1. Civil Defense
personnel and Flood Control District personnel were called to duty.

Heavy rains in the Cave Creek Watershed caused Cave Creek Reservoir to
fill rapidly. At 1800 hours Harch 1, the gauge read 29.2. The gau~e

reading increased to 34.2 feet Bt 2400 hours.

!".a r c h 2, 1 978

The inflow into Horseshoe
until 0800 hours March 2.
from Bartlett Dam. Also,
increased to 20,000 cfs.

Reservoir remained nt approximately 75,000 efs
At thi9 time 60,000 cfs was being rel<:>ased

the release from Stewart ~~untain Dam had been

)

The releases frmn Rartlet Dam had been increased to 93,380 cfs ~nd Stewart
~~untain to 26,372. At this time, 80.000 cfs wcr~ passing over GrAnite
Reef. The U. S. Geological Survey estimated the SnIt River flm,' at Tempt'
Bridge to be 115,000 crs at 1730 hours.

The inflow into Horseshoe decreased slightly but contLn~'ed at a high rnte.
Also, the discharge from Stewart Mountain was decreased slightly but
remained quite high. At 2400 hours, 100,000 efs ~as passing Granite Reef.

At 0315 hours the gauge reading at Cave Creek Dam had reached 36.9 feet.
At this time the 1o:est discharge gate was opened which incrcnsed the dis
charge from the Reservoir from about 500 to about 1000 cfs. TIle Reservoir
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, continued to rise rapidly u:,d at 0400 hours the east discharge gate was
~ ope ned \-,h i chincr e a .'J edthe dis cha q~ e t 0 B ba \l tIS00 c f s . Th (~ P, a 11 r. e
~ readin~ at this time hnd reached 37.2 (top of Dn;n - 1..0.0 feet), This

I, release of water from Cave Creek Dam exceeded ~he capacity of the
~ Arizona Canal.
'l And flood waters passed over the Arizona ~anal spillway at Cave Creek
. which caused flooding in a large area of the Phoenix area in the
. vicinity of ChrisTown. Cave Creek Reservoir continued to fill and at

1230 hours it reached a peak of 39.5 feet (one half foot below top of
Dam.) Also, waters were passing through the spillway at the Cave Creek
Dam which further increased the flooding problem in Phoenix.

The Reservoir level at HcHicken Dam was being monitored, and at 0130
h;urs, March 2, approximately one foot of water was passing over the
emergency outlet. Due to high water and impassable roads, the emergency

. spill....,sY could not be reached; however, B considerable amount of W'ater
passed throu.gh the Qnergency spillway and caused considerable damage to

" the Beardsley Irrigation Canal and to agricultural aress below the Dam.
No flood '\Jatere reached Luke Air Force Base. The discharge from HcMicken
continued to drop, end, when no discharge was going through the emergency
outlet, surveU lance of the structure was te,,~porllrily stopped.

Rittenhouse Dam Rescrvair in Pinal County had been r-ising rather sIO'... ly.
It rcnched a maximum height of only 7.5 fel:t at 1200 hours Harch.2. The
Reservoir continued to orop.

March 3, 1978

r'
Discharges coming from Bartlet Dam were increased to 35,000 cfs at
0500 hours Harch 3. The discharge from Stewart Mountain Dam at this time
\Jas 15,000 cfs. At 0600 hours it was estimated that 110,000 crs was
passing Granite Reef. The Salt River at Tempe Bridge appeared to peak
at 0530 hours ~~rch 3 at an estimated flaw of about 120,000 cfs. The
U. s. G~ological Survey estimated the discharge for the Salt River at
Tempe Bridge at 1400 hours, ~~rch 3, to be 102,000 cfs.

The Reservoir level at Cave Creek Dam continued to drop slovly, and, at
1900 hours, Karch 3, the west dischaq:;e gate vas partially closed which
decreased the discharge from approximately 1500 to 1250 cfs. This decrease
in discharge per~itted the Arizona Canal to carryall Cave Creek flows
\..'h'ich caused the Arizona Canal spillway discharge into Phoenix to cease.

Due to the continued high Reservoir level of Cave Creek Dem and the
prediction of additional rain in the \J8tershed area, the Corps of Enz.ineera
rC'c()ntr.,('nded tha.t .'1[1 ern~rr:cncy sri 11way around the ''''est end of Cave Creek
Dam be partially cO:1strllcted. It vas detennineci that this spillway would
be eXCBvated to elevatioi1 39.5. The mai:1 purpose of the temporary spillway
itl to per:nit rlJ.p~G exc8.':ation in the event it Decomps necessary to increAse
t·he discb.!1rsc from th(~ )Zeservoir to prevent the Dctm from overtopping.

Dis cliarf,es frenn Rit tC;;lI()L;S e and ~(c~1icken Dams re'ea ined ins ign i ficant
during this perind.
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The Agua Fria River had been discharging at a high rate into Lake Pleasant
during the storm. At 13/~5 boure the Reservoir \-las almost full and the
Maricopa County Water District HI began releasing vater at a rate of
6800 cfu. This rclcaBe had very little impact on vater levels in the
Agua Fria River.

H.nch 4, 1978

Inflovs into Horseshoe Reservoi r cont inued to decrease. At 2400 hours
on r-larch 4, only 10300 cfs vas entering the Reservoir. Also, d ischnrges
from St~~art Mountain Reservoir decreased from 5000 cfs at 0100 hours to
1800 cfe at 0300 hours and to 0 cfs at 2100 houre. ~,e flood vaters
pessing over Granite Reef decreased from 70,000 at 0100 hours to 20,000
cfs at 2400 hours. The U. S. Geological Survey estimated the flov on
the Salt River at the Tempe Bridge to be 27,300 cfs at 1345 hours.

The Reservoir level at Cave Creek Dam continued to decrease from 37.6 feet
Ilt 0030 hours to 33.5 feet at 2400 hours. The discharge gates in the
Dam remained unchanged.

No change i.n the Reservoi.r levels were re.corded at Rittenhou!iC Ilnd
HcMicken Dams.

PlClrch 5.1978

TI1e inflov into Horseshoe Reservoir cant inued to decrease and the d iBch.'1.rge
from Bartlett Da~ was decreased from 30,000 cfs at 0100 hours to 10,000
cfs at 0900 hours. At this ti.me, 15,000 efs vas passing over Granite Reef.

TIle Reservoir level at Cave Creek
gauge hnd a reading of 31.0 feet.
watershed caused inflows into CBve

Dem continued to drop. At 1630 hours,
Intermittent rains into Cave Creek
Creek Reservoir to increase slightly.

the
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