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ITEM 1 

Supporting information for the Map Revision Request for the Gila River, from the east 
boundary of the Gila Bend Indian Reservation upstrca:n to Gillespie Dam; December 
18, 1989. 



CELLA BARR 
ASSOCIATES 

December 18, 1989 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
3335 West Durango Street 
Phoenix, Arizona 85009 

Re: Physical Map Revision Request for the Gila River, from the East Boundary 
of the Gila Bend Indian Reservation (north of Gila Bend, Arizona) 
Upstream to Gillespie Dam in Maricopa County, Ariiona 
Contract FCD No. 88-52 
CBA File No. 41389-01-30 

Dear Mr. Calza: 

This letter and accompanying information is a physical map revision request for 
a 19.9 mile reach of the Gila River in Maricopa County, Arizona. Cella Barr 
Associates (CBA) is under contract with the Flood Control District of Maricopa 
County (FCDMC) to prepare this map revision request in their behalf. This map 
revision request impacts floodplain boundaries depicted as approximate Zone A 
on Panels 3480, 3250, 2875 and 2850 of the current Flood Insurance Rate Maps 
for Maricopa County, Arizona and Incorporated Areas (Effective date: April 15, 
1988) and provides base flood elevations and floodway delineations along the study 
reach. The upstream limit of this study (Gillespie Dam) coincides with the 
downstream limit of a contiguous map revision request for the Gila River filed 
recently by the consulting firm of Dames and Moore under contract with FCDMC. 

Since only the limits of the regulatory floodplain and floodway are being requested 
to be established and/or revised, only 100-year discharges have been established 
as a part of this map revision request. These 100-year discharges were derived 
from the hydrolorn report entitled Gila River and Tributaries, prepared by the 
U.S. Army Corps of Engineers, Los h g e l e s  District, May 1952. The proposed 
100-year discharges to be used along the study reach and the recommended 
starting water surface elevation have been previously submitted for approval to Mr. 
Allen Johnson of FEMA by FCDMC. A copy of the submittal and supporting 
materials pertaining to these components of the study are included in Attachment 
No. 3. 

New topographic mapping has been obtained for the study reach at 400 scale 
with a contour interval of 2 feet and has served as the basis for establishiny 
ground elevations alonq modeled cross-sectional alignments. An existing bridge 
crossing of the Gila Rlver at Old U.S. SO near Gillespie Dam required field 
survey and measurement to determine "as-built" conditions. The accuracy of 
topographic mapping was also verified by field survey. 
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Channel and overbank roughness coefficients (Manning's "n") used in the hydraulic 
computations were based on field observations of the stream and floodplain areas 
and were established jointly by CBA and FCDMC. The channel "n" values ranged 
from 0.03 to 0.07 and the overbank "n" values ranged from 0.035 to 1.0. The 
higher "nu value of 0.07 was used in the channel areas having extensive salt cedar 
growth. In agricultural fields within the floodplain, an "n" value of 0.035 was used 
if the flow was roughly greater than 3.0 feet, an "n" value of 0.07 was used when 
depth of flooding was roughly 1.0 foot to 3.0 feet and an "n" value of 1.0 was used 
if flooding depth was less than 1.0 foot. These varying values were adopted as 
an attempt to more accurately reflect the expected hydraulic impact of crops on 
flow conveyance under varying depth conditions. The higher "n" value of 1.0 was 
also used for any areas in the overbanks that were considered to produce 
ineffective flow for other reasons. 

The study reach of the Gila River is dotted with small agricultural levees and 
berms comprised of unconsolidated material, and we have concluded that these 
levees and berms have no substantial impact on flooding during the 100-year 
event. 

Only one bridge crosses this reach of the Gila River, at Old U.S. 80 immediately 
downstream of Gillespie Dam. The bridge spans the entire width of the river at 
this location, but due to the high concentration of salt cedars immediately 
upstream and downstream of the bridge, it will be overtopped by weir flow during 
the 100-year flooding event. 

Profile concurrence was met at the downstream limit of the study reach by 
transitioning into Zone A limits represented on existing official maps. This area 
is the backwater ponding area for downstream Painted Rock Dam constructed in 
1958 by the U.S. Army Corps of Engineers, roughly 20.6 stream miles downstream 
of the study reach. The hydraulic properties of Painted Rock Dam are described 
in the previously mentioned submittal to ,Mr. Allen Johnson of =MA. Water 
surface elevations at the downstream limit of the study reach are governed by the 
backwater ponding for roughly 2.0 to 2.5 miles upstream until the water surface 
profile breaks free of the ponding effects and commences with a water surface 
gradient profile. 

The upstream limit of the study reach obtains profile concurrence at the first 
cross-section upstream of Gillespie Dam (Section 46.0) contained in the recently 
completed map revision request for the contiguous upstream reach by Dames and 
Moore (October 20, 1988). Gillespie Dam slrnplv acts as a large concrete weir 
across the Gila River at the upstream study limit: 
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Zone designation within the 100-year floodplain is proposed to be "Zone AE,  
area of special flood hazard determined by detailed study, except for some limited 
areas that are proposed "Zone E ,  "Zone A" and "Zone X". 

The proposed Zone E areas within the study reach are areas of special flood- 
related erosion hazard that consist of loose sand and silty materials (sand bars) 
ranging from roughly zero to 3 feet above base flood elevations. These Zone E 
areas are located within the proposed 100-year floodplain limits and are likely to 
erode and migrate during flood occurrences. A Zone E designation will serve to 
acknowledge the erosion potential and transient nature of these areas. 

The Zone A designation is proposed for an area adjacent to the study floodplain 
between cross-sections 162.74 and 164.73. This area consists of agricultural fields, 
portions of which are below adjacent base flood elevations. Minor volumes of 
runoff are introduced into this agricultural area at its upstream limit, producing 
shallow flooding of minor, but undetermined depths as flow attempts to re-enter 
the primary floodplain for the Gila River. A zone break line was created along 
the "effective" floodplain limit for the Gila River to eliminate Zone A agricultural 
fields from the hydraulic evaluations due to their negligible conveyance. 

Zone X designation was utilized to represent a "bedrock" island within the right 
overbank of the Gila River between cross-sections 152.80 and 152.90. 

The following is a list of attachments being provided with this physical map 
revision request: 

I. A signed copy of the form entitled "Request for Letter of Map Revision 
(315-65)" asserting the accuracy of the information submitted. 

7 . A copy of the form entitled "Community Endorsement for Letter of lMap 
Revision" signed by the FCDMC asserting that the FCDhlC has 
acknowledged and reviewed the revision request. 

3. Copy of letter to Mr. Allen Johnson, FEMA. from FCDMC dated August 
24, 1989 and letter to Mr. Pedro Calza, FCDMC, from CBA dated October 
3, 1989, along with supporting material requesting approval of the proposed 
100-year discharges and start~ng water surface elevation to be used in the 
map revision. 

3. Reproducible mylar work maps for the study reach at 400 scale, indicating 
locations of cross-sections utilized in hydraulic analyses, flood zones, 
tloodplain and floodway boundaries, base flood elevations, legend, location 
map, section corners and elevation reference marks (ERlMs). The 
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information contained on these work maps has been included per contract 
requirements of FCDMC and FEMA requirements. 

5. HEC-2 runs for the 100-year floodplain and floodway. Due to the length 
of the study reach, the HEC-2 analyses have been subdivided into 3 
reaches. 

I 

6.  Summary of 100-year discharges. 
.. . . , .  7. Water surface profiles for the 100-year flood' discharge. 

. . 8. Floodway data table. 
, i -  . :  

9. Table of Elevation Reference Marks (ERMs). 

Please review this letter and accompanying information relevant to the solicited 
physical map revision for the Gila River. If you have any question or comments 
regarding this submittal, please contact John Conway or myself at (602) 242-2999. 

Sincerely, 

CELLA BARR ASSOC TES 

/nmL 
arnes H. Nelson, h. 

Manager 

cc: 1Mr. Joe Tram, FCDMC 
Mr. Russell Cruff, FCDMC 
Mr. John Conway, CBA 



ATTACHMENT NO. 1 

A signed copy of the form entitled "Request for letter of Map Revision 
(21865)" asserting the accuracy of the information submitted. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

T h i s  is t o  r e q u e s t  t h a t  a determinat ion be made a s  t o  whether o r  not  a 

c e r t a i n  l a n d  a r e a  o r  s t r u c t u r e  is within a Special  Flood Razard Area. 

A l l  docunen t s  submi t ted  i n  support  of this appeal a r e  co r r ec t  t o  t h e  b e s t  of 

my knowledge. I understand t h a t  any f a l s e  statement may be punishable by 

f i n e  o r  l m p r i s o m e n t  under T i t l e  1 8  of t h e  United S t a t e s  Code, Sect ion 1001. 

D a t e  



ATl'ACHMENT NO. 2 

A copy of the form entitled "Community Endorsement for Letter of Map 
Revision" signed by the FCDMC asserting that the FCDMC has acknowledged 
and reviewed the revision request. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

I .  
# ,  

Gila River - From East Boundarv 

I ]  Maricopa County, Arizona 
of Gila Bend Indian ~ e s e r v a t i h  
uostream t o  Gil lespie Dam 

Canmuni ty Name Property 

1 We hereby acknarledge rece ip t  and review of this Letter of Xap R e v i s i o n  

I 
I 
: j  

r e q u e s t  and h a v e  found t h a t  t h e  p r o j e c t  mcets a l l  of . out ccsmuni t y ' s  

j a p p l i c a b l e  f l o o d p l a i n  management r e g u l a t i o n s .  We understand t h a t  t h i s  

I I reques t  is being forwarded t o  F E U  for a poss ib l e  map rev is ion .  
I 

~aam\;lni t y  Off ici a1 ' 6  Sf gna ture Date 

I 
I Ccmmonity O f f i c i a l ' s  T i t l e  
I 
! 



ATTACHMEIVT NO. 3 

Copy of letter to Mr. M e n  Johnson, F E W  from FCDMC dated August 24, 
1989 and letter to Mr. Pedro Calza, FCDMC, from CBA dated October 3, 
1989, along with supporting material requesting approval of the proposed 100- 
year discharges and starring water surface elevation to be used in the map 
revision. 
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D. E. Sagramoso. P.E.. Chiei Engineer and C2ne:tl Llanager 

AUG 2 4 1989 

BOARD oi DIRECTORS 

James D. Brune: 
Carole Carpenter 

M r .  A l l en  Johnson 
Fede ra l  Emergency Management Agency 
Fede ra l  Insurance  Administration 
O f f i c e  o f  Risk Management 
500 C S t r e e t ,  SW 
Washington, D.C. 20472 

SUBJECT: Gi la  River  Map Revision - G i l l e p i e  Dam t o  Gi l a  Bend Indian  
Reservat ion,  Maricopa County, Arizona 
Proposed Discharges and S t z r t i n g  Water Surface Elava t ion  
Flood Control D i s t r i c t  F i l e  No. FCD 88-52 
CBA F i l e  No. 41389-01-30 

Tom Freestone 
Fred Koory, jr. 

Ed Pastor 

Dear Mr. J o b s o n :  

Attached i s  a copy of t h e  June 27, 1989 l e t t e r  t o  Michael Baker, Jr., Inc. ,  
from o u r  s tudy  con t r ac to r ,  Cel la  Barr Associates  (CBA), pe r t a in ing  t o  a 
proposed map r e v i s i o n  f o r  the ebove referenced reach of t he  Gi l a  River.  
Michael Baker, Jr., Inc. ,  has i nd ica t ed  t h a t  t h e  contents  of t h i s  l e t t e r  need 
t o  be submit ted t o  FEMA d i r e c t l y  by the  Flood Control D i s t r i c t  of Maricopa 
County (FCDHC) i n  order f o r  F E U  t o  respond t o  the  i s s u e s  d iscussed  t h e r e i n .  

The FCDMC d i r e c t e d  CBA i n  the sub jec t  mat te r  of t h i s  l e t t e r  and r e s p e c t f u l l y  
r e q u e s t s  FEMA's concurrence v i t h  t he  proposed discharges and s t a r t i n g  v a t e r  
s u r f a c e  e l e v a t i o n  discussed i n  t h e  l e t t e r  f o r  use i n  the  s tudy.  I f  you hcve 
any ques t ions ,  p l ease  contac t  J i m  Nelson o r  John Convay of CBA a t  
(602) 242-2999 o r  me a t  (602) 262-1501. 

Thank you f o r  your  considerat ion.  

S i n c e r e l y .  

Pedro Calza  
Hydrologis t  

Enclosurs  

Copy t o :  J i m  Nelson. Cel la  Barr Associates  
John Conway, Czl la  Barr Associates 
David Greecvood. Michael Eaker, J r . ,  Inc.  
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CELlA WR 
ASSOCIATES 

Mr. David Greenwood, Project Manager 
Rood Insurance Studies 
Michael Baker, Jr, Inc. 
1420 King Street 
Simh Fimr 
Alexandria, VA 223 14-2788 

Re: Gila River Map Revision Gillespie Dam to Gila Bend 
Indian Reservation, Maricopa County, Arizona ¶ - 

Proposed Dfscharges and Starting Water Surface Elevation 
C8A File No, 41389-01-30 

: I  , Dear Mr. Greenwood: 

Cella Ban Associates has recentIy been retained by the Rood Control District of 
Maricopa County (ECDMC) to provide a Flood Insurance Re-Study (Map 
Revision) for the Gila River in Maricopa County, Arizona, commencing at the 
east boundary of the GiIa Bend M a n  Reservation north of Gila Bed, h n a ,  
and extending upstream to GiUespie Daa The study reach is roughly 185 stream 

..miles in len,d. This study is proposed to be submitted to the Federal Emergency . 
-Management Agency (FEMA) for review and subsequent incorporation into 
Maricapa County's Rood Insurance Rate Maps. The smdy will include 
delineations of the 100-year £loodpIain and floodway and associated tables and 
profiles. 

We are currently in the early stages of this smdy and are providing you with 
advance information regarding the 100-year discharges and rhe starting water 
surface elevation that we are proposing to use as directed by FCDMC in an effort 
to obtain your concurrence prior ro commencing with extensive hydraulic studies. 

The IOOYear discharges proposed for lhis study are contained iu a Hydrology 
Report entitled "Gila River and Tributaries," prepared by the U.S. Armv Co- 
of Ene'neers. Los An~e les  Districr, May, 1982. This report is the most com- 
prehensive hydrologic analysis available, and the discharges presented therein have 
been used as a basis for floodplain delineations performed as Rood Innrrance 
Studies and Re-Studies (Map Revisions) for upstream reaches of the Gila River. 
Selected pages from the report are atrachcd, and the 1G0-year discharges proposed 
for use by CBX in the current smdy are as follows: 

Offices In Tucson Ond P m .  A~IZOM 
Englt%eings P!cr.nmg. Swveying . LcM-w kc?itec?ure. HydrologV 



LMT. D. Greenwood, Project Manager 
Michael Baker, Jr., Inc. 

. . June 27, 1989 
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hcation 100-vear Discharpe 

Giliespie Dam 235,000 cfs 

Midway born Gillespie Dam 
to Painted Rock Dam 230,000 cfs 

Painted Rock Dam 

We have been directed by FCDMC to utilize a starting water surface elevation 
of 661.00 feet for hydraulic evaluations, commencing at the east boundary of the . 

Gila Bend Indian Reservation. This elevation corresponds with the spiUway crest . 
elevation for the downstream Painted Rock Dam, which impounds m o f f  upstream 
for several miles during a major flooding event. A plotting of the approximate 
floodplain boundary indicated as Zone A on the currently adopted FIRM maps 
onto corresponding U.S.G.S. quadrangle maps results in a floodplain boundary that 
dosely matches the 661 contour. The 661 contour is also illustrated oo the 
quadrangle maps as the backwater pondlng limits upstream of Painted Rock Dam 
'Ihough HEC-2 modeling wiU begin at the Gila River Indian Reservation, the 100- 
year water surface elevations are likely to be governed by the assumed starcing 
backwater ponding ciemtion of 661 feet for a mile or more upstream mtiI the 
water surface elevation breaks free of the ponding effects and cornmeaces with a 
water surface gradient pro& 

If there are any objections to the use of the above 100-year discharges or starting 
water surface elevation, please noti@ us as early as possible as we p r o m  to 
Incorporate these parameters into the hydraulic analysis. Please refer any 
questions or comments to John Conway or myself at (602) 242-2999. We have 
included a copy of pertinent sections of the U.S. Army Corps of Engineers' 
Hydrology Study, relevant U.S.G.S. quadrangle m3ps cove-ring thr study reach, a 
"Painted Rock Reservoir Roodplain Delineation Map" prepared by the FCDMC, 
and a study reach location map to assist you in your review of this submittal. 

Thank you for your consideration. 

I cc: Mr. Joe Tram, FCDMC 
Mr. Pedro Cdza, FCDMC 
1%. J o b  Conway. CBA 
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Gila River & Tr ibu ta r i e s  

1 
HYDROLOGY 



- 
g e n e r a t i o n  f a c i l i t i e s  and a re  kept a t  90 percent f u l l  o r  higher ,  except  du r ing  
p e r i o d s  of  extreme low flow. The nature o f  SPF and PMF, r e s u l t i n g  i n  both 
cases from i n t e n s e ,  genera l  winter storms, includes antecedant runoff which 
would b r ing  the  o t h e r  reservoi rs  i n t o  a " f u l l n  condition. Therefore ,  s t a r t i n g  
water s u r f a c e  e l e v a t i o n s  f o r  SPF and PMF flood rou t ings  were a t  NWS (whether  
t h e  r e s e r v o i r s  a r e  near ly  f u l l  a- completely f u l l  has rn e f f ec t  on t h e  
peak) .  Estimated r e l e a s e s  &re made such tha t  outflow was equal to inf low,  
t h e  l i m i t  being t h e  hydraul ic  capacity of  the  gated spillways. This type  o f  
r e s e r v o i r  ope ra t i on  maintains surcharge space for dam s a f e t y ,  i f  pos s ib l e ,  and 
fo l lows  t h e  1979 SRP SRFOC (reference 1).  

(2) Other r e se rvo i r s .  The s t a r t i n g  condi t ions  and r e s e r v o i r  r o u t i n g  
techniques  f cr Coolidge ard Waddell Dam were similar to those f o r  SRP 
r e s e r v o i r s ,  s f  nce t hey  a l s o  operate primarily for water conservation. 
Cculldge Dam d i f f e r s  i n  spi l lway configuration because t h e  gates ars rn l o n g e r  
o p e r a t i o n a l  and are frozen i n  closed position. l'he NWS a t  ' ~ o o l i d ~ e  Dam is 
a c t u a l l y  e s t a b l i s h e d  by concrete f lashboads .  During r e se rvo i r  r o u t i n g  f o r  
t h e  Pa in ted  Rcck SPF, t h e  flashboards were considered to f a i l .  The f a i l u r e  
was assumed to be complete, thus increasing the  sp i l lway  capac i ty  by lower ing  
t h e  crest and en l a rg ing  the  s p i l l  area. 'he nngnitude o f  the  d i scharge  a t  
f a i l u r e  ma only 25,000 c f s ,  compared to t h e  peak s p i l l  o f  92,000 c f s  later i n  
the flood; t h e r e f m e ,  t ime of  f a i l u r e  did rot a f f e c t  t he  peak. 

b. Channel Routing. Modified Puls rou t ing  procedures e r e  used to 
channe l  r o u t e  frequency hydrographs a s  well a s  t h e  SPF and PW hydrogmphs. 
A sumnary o f  s torage-discharge r e l a t i  onships fcr l-hour and 6-hour t ime t 

i n t e r v a l s ,  as requi red ,  is presented in t a b l e s  8 through 11 for each r o u t i n g  t 

reach. 

3-06. PERCOLATION LOSS. Not only are flocd peaks i n  t h e  Gila  River  system 
a t t e n u a t e d  through e f f e c t s  o f  reservoir  ard channel rou t ing ,  but they  are  a l s o  
diminished vo lume t r i ca l l y  due ta i n f i l t r a t i o n  of streamflow i n t o  t he  r i v e r  
c h a ~ e l  a d  overbank areas .  This type of  i n f i l t r a t i o n  is apparen t  i n  s e v e r a l  
r e c e n t  f l o o d s  o f  varying peaks and volumes such a s  Dec 1965-Jan 1966, Feb-Eay 
1973, March 1978, Dec 1978, Jan-April 1979, ard February 1980. As ev iden t  
*om these  floods, t h e  rate o f  percolat ion is dependent on antecedent  
c o r x l i t i o m ,  &cation o f  flov, sbape o f  hydrograph, ard magnitude o f  peak and 
volume. An exponent ia l  t ype  decay e t i o n  similar to Hcrton's i n f i l t r a t i o n  
equa t ion .  sas hypothesized as a model ta explain t h e  perco la t ion  mechanism. 
This model p r e d i c t s  an ul t imate  cr l im i t i ng  i n f i l t r a t i o n  rate based on a 
h i g h e r  i n i t i a l  rate decaying over time ( p l a t e  10). A l i m i t i n g  i n f i l t r a t i o n  
xate o f  0.2 cfs per  wetted-acre of  channel yielded good r e s u l t s  based on 
s t u d i e s  o f  t h e  aforementioned floods. The Hydrologic E n e n e e r i n g  Center  (EEC) 
also s t u d i e d  pe rco l a t i on  in the  S a l t  River near Phoenix ( r e f e m n c e  5).  Using 
a similar exponen t i a l  decay rumt ion ,  an "average i n f i l t r a t i o n  ratem of 1.3 
in/hr was computed fa- flow i n  a one day period. The l i m i t i n g  value uas 0.2 
i n c h e s  p e r  hour. (1  inch  per hour equals 1 cubic f o o t  p e r  s e c o d  per  uetted 
ac re . )  S i n c e  t h e  r e s u l t s  o f  both s tud ies  a g ~ e d ,  a perco la t ion  rate o f  0.2 
cfs p e r  v e t t e d  acm f a -  a l l  nama l ly  R&yR channel reaches on t h e  S a l t ,  Agua 
F r i a ,  and Gila Rivers uas  se lec ted .  The constant perco la t ion  rate uas  f e l t  
a c e p t a b l e  because the cons tan t  cr l lmi t ing  rate would be achieved p r i m  t o  
a r r i v a l  o f  t h e  peak, t h u s  having rn e f f e c t  on t he  degree o f  a t t enua t ion .  



Furthermore, the volumetric effect ua3 adnimal, since bank returns at  the end 
of the flood tended ta restore the water los t  i n  the early stages of a real 
event. Percolation rates in cfs per acre-foot of  channel and bank storage are 
show fcr each newally dry rea& In tables 9 through 11. 
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TABLE 23 

DISCHARGE FREQUENCY VALUES 

SALT RIVER AND GILA RIVER 

EXISTINQ CONDITIONS 

S a l t  River a t :  

CP 40--Below con fl w/Verde River 

CP 109--Gilbert Road 

CP 1 10--Tempe Bridge 

CP 111--Central Avenue 

CP 112--67th Avaue 

CP 113--Above oonfl w/Oila River 

Gi la  River a t :  

CP 1310--Below oonfl w/Salt River 

CP 1216--Below oonfl w/Wateman W. 

CP 121 7--Below oonfl w/Hasaayampa 
River 

CP 1218--Gillespie Dam 

Return period 
500-yr 2OO-yr . 100-yr 50 -yr  20 -yr 10-yr 5-yr 

CP 12191--Midway from Gi l l eap ie  to  
Painted Rook 330,000 272,000 230,000 180,000 120,000 75,000 36 ,000 

t 

CP 1219 --Painted Rock Dam 320,000 260,000 220,000 173,000 115 t 000 70 , 000 31,000 



L E G E N D  

XCRO ROUllXO 

CONCCI IRAI IOU P O l I l  

SUUARCA I U Y ~ C R  SCHEMATIC FLOW DIAGRAM 



5062 NOnh lPth Avenue 
Phoen~x. Aliono 8 9  15 
(602) 262-2999 . . 

CELM BARR 
ASSOClATES 

October 3, 1989 

Mr. Pedro Calza, Hydrologist 
Flood Control District of Maricopa County 
3335 West Durango Street 
Phoenix, Arizona 85009 

Re: Gila River Map Revision - 
Gillespie Dam to Gila Bend Indian Reservation, 
Maricopa County, Arizona 

Proposed Starting Water Surface Elevation 
CBA File No. 41389-01-30 

Dear Mr. Calza: 

As a follow-up to our letter of June 27, 1989 addressed to Mr. David Greenwood 
of Michael Baker Jr., Inc., we are furnishing you with additional information 
pertaining to the starting water surface elevation proposed to be utilized in our 
mapping of the 100-year floodplain for the Gila River upstream of Painted Rock 
Dam. This information should support the use of a starting water surface 
elevation of 661.00 feet to represent the backwater ponding elevation upstream of 
the dam. This elevation is equivalent to the spillway crest elevation of the dam. 

We have been in contact with the Los Angeles District of the U.S. Army Corps 
of Engineers to obtain additional information dealing with the operational 
capabilities and flood capacity associated with Painted Rock Dam. As a result of 
our discussions, we were provided with excerpts from a report entitled "Reservoir 
Regulation Manual for Painted Rock Reservoir" prepared by the U.S. Army Corps 
of Engineers in June, 1962 (see attached). According to the report, there would 
be no surcharge over the Painted Rock Dam spillway for inflow peak discharges 
of 300,000 cfs or less. The 100-year flow of 220,000 cfs is less than this value, 
and thus, would create a backwater ponding elevation upstream of the dam that 
is at  or beIow the spillway crest elevation of 661.00 feet. 

The actual elevation of backwater ponding upstream of Painted Rock Dam would 
also be governed by the operational procedures implemented during the 100-year 
flood for the primary outlet gates and conduits within the dam structure itself 
below the spillway crest elevation. Thus, the adoption of a starting water surface 
elevation of 661.00 feet appears to be reasonable and proper to utilize as a basis 
for step backwater calculations commencing at the downstream limit of the study 
reach (Gila Bend Indian Reservation Boundary) as this value will incorporate an 
acceptable factor of safety to account for operational uncertainties, as well as 
hydrologic uncertainties. 

Offices In Tucson and Phoen~x. Ar~zona 
Engineetrng . Plannrng Surveyrng . Lcnasccce Arckrtxxre - Hydrology 



Mr. Pedro Calza rm FCDMC 
October 3. 1989 , - -  

Page Two 

We understand that the District will forward this additional submitted idonnation 
to the Federal Emergency Management Agency (FEMA) and Michael Baker Jr., 
Inc. in an effort to receive their official concurrence with regard to the proposed 
discharges and starting water surface elevation described for the current study of. 
the Gila River in this letter and our previous letter of June 27, 1989. If you have 
any questions or comments regarding this submitted information, please do not 
hesitate to call. 

. _ . .  . . Sincerely, 

.: 

.. . CELLA BARR ASSOCIATES 

! 

i, 
H. Nelson, P.& 

roject Manager 

cc: Mr. Joe Tram, FCDMC 
Mr. Russ C d f ,  FCDMC 
Mr. John Conway, CBA 





. v ? R E S E R V O I R  R E G U L A T I O N  M A N U A L  

PAINTED ROCK RZSERVOD 
G E A  RIVZR BASIN, ARIZ. MID N. ,cIEX. 

PERTINENT DATA 

Drainage area (excluding WiUcox and Aninas closed .................................. drainages ) sq .  miles.. 50, ~ C C  
Reservoir : 

Elevation . .,. . .............................. Streambed. ft m, s I:. 521 ......... Spillway design surcharge level ft . ,  m.s.1.. 696.3 
Area (survey of March 1953) ............................. Spillway crest .  .acres.. 53,200 . ............. Spillwzy design surcharge level.. .do.. 81,500 

Top of dam........,............................do... 9 0 , l C O  
Capacity, gross (survey of March 1953) .......................... Spillway cres t  .acre -feet.. 2,491, ~ C O  .... .......... Spillway design surcharge -level.. .do.. 4,834,600 

Top of dam.................................. do...... 5,575,000 ...... Allowance f o r  silting................. do...... 200,000 
i + D a - t = . .  ............................................. Earthfill 

Top elevation ............................. ft, m.s.1.. 705 
Height above or iginal  streaxbed...................ft.. 181 
Top length (excluding saddle dikes snd . S P U ~ ~ Y ) .  ....................................* a f t .  4,7eo ............................. Spillway - type.. Detached, broadcmst 
Crest ?levation ...........................ft., m.s.1.. 6 6 1  
Crest length... ................................... ft.. 610 
D e s i g ~  surchrge on spillway crest................ft.. 35.3 
 isc char,-e a t  design swc.harge.. ................ c.f .s.. 4 ~ 1 ~ 7 ~ 0  

Outlets: 
Gates - type.. ........................................ T a h t e r  

N-er... ........................................... 3 
Size.. .............................................. 10 'V~13 'Z 
Gate s i l l  ele-tica ..................... f:., n.5.l.. 530 

Condufts - 
Number end t:-. .......................... circular.  . 1 

r- L Size - imic?e diameter.. ....................... .,,. . 25 ......................................... k n g t h  .:tea 9 5  ........ Maxiam c s p c i t y  a t  soiUway crest.. .c.f .s.. 30,kEO ...... . Regulated ca-city a t  spillway crest.. .c.f .s. 22,5C.3 
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PERTINENT. DATA--Continued 
7 *.% 

.. Reservoir design flood: ; 
> 

Length of design f lood. . . . . . . . . . . . . . . . . . .  ....... days.. 18 
lnflow volume of design flood.. ........... .acre-feet,. 2,&0,000 
inflow peak,. ................................... c.f.6. .  300,000 . 
Outflm, msjdrmmr average,......................c.f,s.. 22,500 
Reduction in pak..............................c.f.s.. 227,500 
Time to drain reservoir from water- ............. surface elevation (net storage). .days., 

--* ....... .* ... ...a .. . -.. 
70 

Sp%llway design flood:' . . 
I !  . Length of flood, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .by s.. 
..' 

18 ; 

Lnflar volume of design flood.. ........... .acre-feet.. 7,680,000 1. 
:! . . 
' 1  i M l o ~  pe&....................................c.f.g.. 620,000 X I S ~ I ~ U ~ ~  is 
i 4.; 2-240, ti 

. 1 i Outflow pe&...................................c.f.6.. 436,500 .. \a Reduction i n  peak,. ............................ c. f.s 183,500 5' astea 8 E .I ,:: 1 %. contents 
.?...... . . . - . . -  1 j:' m::.- - . rnwl11 
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45. O y r a t l o m l  reau2remen~s . --Fainted Eock 3eser-:cir is  
operated f o r  flood conzrol t o  achieve the following objectives 
i n so fa r  as possible: (a)  t o  provide protection from f l o d s  f o r  
a g r i c u l t u r a l  l m d s  &long the  Giia River downstream from the  dam, 
along the  l c d e r  Colorado River i n  Arizona and California, and i n  
the  -rial Valley of California; end (5) t o  provide f lood pro- 
t e c t i o n  t o  r e s iden t i e l ,  commercial end g d u s t r i a l  ?ropert ies i n  
the  c i t y  of Y m  and t ome  of Gadsden and Somerton, Ariz.; t o  
extensive i r r i g a t i o n  f a c i l i t i e s ;  t o  transportation f ac i l i z i e s ;  
and t o  i m p a r t a t  defense ins ta l l z t ions  . 

47. P r i o r  operation ~ l a n s .  --The r o j e c t  document (5. Doc. 
No. 331) f o r  PainteC Bock Reservoir presented a general rcethod of 
operation based on h c r e a s i n g  the outflow i n  steps t o  a mximum 
cont ro l led  m l u e  of 22,500 cubic f ee t  per second. 

48. The operation presented i n  the report t i t l e d  "Design 
Memorandun Xc. 3, Genersl D e s i ~ .  f o r  Painted Rock Reservoir," 
dated h r c h  1955, required t he  selection of cne of two f ixed 
operation plans,  A o r  B. Under glan A, a debris pool would be 
develo-md t o  e levat ion 550. Then as  the reservoir  l eve l  rose, 
the outflow would be increased in s tess  u n t i l  a v a l w  of 22,500 
cubic f e e t  pe r  secoad was reached a t  elevation 640. This outflow 
would be maintained as long as possible, using surcharge storage 
above spi l lway cres t .  Under plan B, a debris pool would be devel- 
oped t o  e leva t ion  550 as  i n  plan-A. Above t h i s  elevation, t o  
p ro t ec t  the  o u t l e t  conduits frm debris, the  ou t l e t  gates would 
be res-ulal;ed s o  t h a t  the o-beniags e w l l e d  one-four-lh or' the  
r e se rvo i r  water depth. Under 'Ais cperation plan: a csn t rc l l ed  
outflow of 22,500 chic f e e t  p,- second would be rea&ed a t  e le -  
va t ion  600 2nd min ta ined  a s  long as  2oss i j le  using s.xrckzrge 
s torage above sp i i lvay  c r e s t .  Zle choice of glan de~ended on 
ava i l ab l e  sto,-age space i n  q s t r e a n  reservoirs and 7redicted Zlad 
i n t o  ?aic ted Sock Beservoir. PIen A would be used to coz t r c l  
small floods t o  r e l a t f  vely nc=~Camanii?~ - d i sc5a r~es .  If u g s ~ i e ~  
s torage s F c e  were l ;n i t ed  and a aa jor  r'lood was predic5ed a t  
Taixted Rock iieservcir,  o ~ r a t i o =  glar! 3. vould be used. This 
3 lan  of c ~ r a t i o n  would ccnzrol =he r e s e x c i r  desiga :loo5 3 e l w  
spi i lwzy c r e s t .  

49. L the  r q o r t  t i t l e d  ''%sign ? e ~ l c r a c d ~  Xo. 6, 3z;n ezr! 
A?gurtemzces f o r  ?ainced iiock 3ese,lroir, " dated Xovenber 1956, 
Painted Rock Zeservoir wouL2 be o p r a t e d  i n  accorciance w i t i s  2len 
9, described i n  the precedzng p r e g a ? n .  :4ifior floods would be 
regulated on a prediction Sas i s  so  the-, k ~ a g e  t o  iievelcpnents 
below the dam would be kept t o  a. Anbran. 
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50. Flood-control ()*ration. --The flood-cmtrol operetion 
- presented in this m ~ ~ l u a l  i s  s W a r  to  the operation 6escribed 

Design Ikmorandum No. 3. One of two fixed operation 2lan8, 
A or  B, is selected for  use depnding on available upstream 
storage and vater-surface elevation in Painted Rock Reserroir. 
plans A and B are essentially as described under "Prior Operation 
p&ms."' The s t e m d  outlet  gate operation schedules for  these 
plans a re  tabulated i n  tablee 15 and 16, respect inly.  

51. W i t h  due regard f o r  aay release alre*~ in effect, the 
 election of operation plan A or B is made a t  the begfnnfng of a 
flood. Whenever it is not i n  confl ic t  with conditions resulting 
from operations for an Fmmediately pr ior  flood, an appropriate 
operation plan is determined by entering plate 26 w i t h  the vater- 
surface e l e n t i o n  in Painted Rock Reserroir and the available 
storage space i n  upstream reservoirs. Refer to  the note on plate  
26 f o r  instructions on the selection of the operation plan. The 
curves for  plans A and B on plate 26 are based on a series of 
routings through Painted Rock Reserroir. 'Gross storage was used 
in:these routing8 and the i n i t i a l  water-surface elevation neces- 
sary t o  control a given flood t o  spillway crest  was calculated. 
!l'he flood i n  each case was equal t o  the reservoir desim flood 
depleted by the storage in upstream reservoirs available t o  
control that  flood. A safety factor  was i n t e p t e d  into the 
curves fo r  plans A and a, by assuming 10 percent more storage 
space would be required fn upstream resenroirs than the resu l t s  
of the routings indicated. A fonn for  tabulating the available 
storage space in upstream reservoirs that'can be used t o  control 
a reservoir design flood is shown on plate 27. Actual storage 
and storage capacity of the trpstream reservoir system fo r  the 
pericd August 1910 through December 1$0 are shown on plates 28 

52,. If a flood of reservoir design nagi tude should occur, 
it could be controlled to  spil lvay crest  by plan A i f  the avail -  
able storage in upstredm reservoirs and the vater-surface elevation 
in Painted Rock Resenoir a t  the b e g i ~ i n g  of the flood define e 
point on y b t e  26 lyfng t o  the right of 2lan A curve. If the 
poiat l i e s  bett~een plan A and B curves, plan B can control the 
flood. If the piat l i e s  t o  'the l e f t  of s lan B curve, the flood 
cannot 'ce controlled b e l w  spill;ray crest  by l a 3  3. 

53. If the water surface i n  Painted Roc4 2eservoir i s  a t  
elevation 640.0 f ee t  or lower a t  the beghnhg  of the spillway 
design flccd, operation ?Ian A or  B v i l l  control t,\e flocd t o  
m a b u n  uater-surface elevation 6g. 3 or lmer .  Emever, a t  a 
higher i n i t i a l  elevation, the out lets  must be fu l ly  owned a t  the 
time the vater surface reaches the elevation shown on plate  30, 
t o  contra1 a s p i u ~ a y  flood to  elevation 69.3. Ui. floods 



occurring with i n i t i a l  water-surface elevation a t  640.0 or higher 
w i l l - b e  t rea ted  a s  possible spillway design floods. (This d e ~ i a t i  
from the f ixed o-=ration ?lan above the spillway c res t  i s  requi-d 
because a t  the beginning of the spillway design flood roating, it 
had been essumed t h a t  the water surface was a t  spillway crest ,  
e leva t ion  661.0 and the out le ts  fu l ly  open. The out le t  discharge 
was not t ransferred above spillway crest  a s  in operation plans A 
and 3.) 

54- *ration to reduce flows during downstream f l a s . - - n e  
t r a v e l  t h e  f o r  releases from Painted Bock Reservoir t o  the Colo- 
rado River i s  ro-y 2 days, which i s  about equal t o  the  t,-svel 
time from Parker Dan t o  the  G i l a  River confluence. merefore, i f  
floodflows a r e  reported, o r  are imminent on the Colorado River  
below Parker Dam, re leases  from Painted Rock Reservoir can be 
nodi i ied  in time t o  be effect ive in reduciw floods on the  Colorado 
River below the confluence. The c r i t e r i a  f o r  determing whether 
re leases  can be reduced, regardless of the time of year, w i l l  be 
determined from p la t e  26, i.e., it w i l l  be permissible t o  reduce . . 
re leases  if the point on p la te  26 defined by available storage i n  . 

.upstream reservoirs  and the water-surface elevation i n  Painted Rock' 
Reservoir l i e s  b e l w  the plan B curve. If a flood of reservoir  
design magnitude should o c c ~ z  above Paiated Rock Dam, it would 
then be controlled t o  o r  below spillway crest .  In s-r, s t o r a  
conditions may permit reducing the outflow t o  zero, as  indicated 
i n  paragraph 68. 

55. Conservation operation.--There i s  no wri t ten authori ty  
f o r  c o n s e r ~ t i o n  operation of Painted Rock Reservoir. However, 
considerable i nc iden ta l  water -cbservation benef i ts  r e s u l t  from 
the i lood-control  operation of the reservoir. Flood flows are  
reduced by the  step-ped o-eration t o  releases not exceeding an 
cverage discharge of 22,500 cubic feet  per second. This operation 
promotes recharge of Zhe underground Sasin downstream of the dam. 
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56. Limitations on storage. --Water cannot l ega l ly  be s tored R i v e r  E .  

abow the taking l h e  (apyrox. elevation 661) shown on p le te  25. Ariz. ( .  
The governmnt has acquired fee t i t l e  t o  lands b e l w  a_qaroximtely log ica l  
585 r e e t  and ilovege easements t o  lands between a p p r o x d t e l y  535 used by 
and 661 fee t .  I r a t i ng  

! t a b s  2 

j7. L i d t a t i o n  on re1eeses.--Except i n  floods la rger  t t a n  basiz.  
the r e se rvo i r  design flood, releases are limited t o  a m a x h u  rmintez 
average discharse of 22, j00 cu3ic feet  per second a s  shcnrn i n  the t ions 2 
gate o p r a t i o n  schedules A and S (tables 15 and 15)) ~ h i c h  i s  the 
r a t e  ebove yhich excessive h g e  occurs. Eati0:: 

ArJgel5s 
58. Division of responsiSfli ty for o y r a t i o n .  --The h y d z u l i c  

operation of Painted Rock Dam has been delegated through c h a i ~ ~ e i s  6~ 
Rock 3 e  



Table 13 

Area and Gross Capacity 
Painted Rock Reservoir, Gila River Basin, Ariz. and N. Vex.* 

Elev- : :: Elev- . :: Elev- : :: Elev- : Capacity : Area C U Y ~ C I ~ Y  : *reti :: ation : Capacity Area . . . at ion : Copqcity Area at ion : . . a tion : . . . . . . . . . * . . . . 
Feet : - :: Feet : - 
above : . :: above : - 
mean : . :: mean : - 
sea : - 
level  : - 

530 : 
531 : 

Acre - - 
feet - 

03 
160 

Acres 
27 

sea : - 
level  : 
-533 : 

. :: Feet : - . . : : above : . . mean : * *  - 
Acre - : - :: eea : - 

. f e e t  : Acres :: level  : 
0 : :: '-5% : 

:: Feet : - 
:: above : . :: mean : 

Acre- : 
7 

:: sea : 
fee t  : Acres : : level  : 

l m o o  : 72m :: -559 : 

. 

. . 
Acre- : 
fee t  : Acres 

399700 : -0 
Jt1.6~800 : 17,100 
435,000 : 17,700 
453,000 : 18,300 
1171,000 : 10,000 
490,000 : 19,400 
510,000. : 19,900 
530,000 : 20,ji00 
550,000 : 20,800 
571,000 : 21,200 
592,000 : 21,700 
613,300 : 22,1.00 
635,000 : 22,700 
657,000 : 23,200 
680,ooo : 2 3 , a o  
703,000 : 21~, 300 
727,000 : ~li,800 
751,000 : 25,300 
776,000 : 25,800 
002,ooo : 26,1100 
831,000 : 26,900 
861,200 : 27,h00 
8g1,ooo : 20,000 

*See footnote u t  end of' Lublc. 



prea and Cross C a ~ a c i t v  
Painted Rock Reservoir, Gila River Basin, Ariz. and N, &x.* 

. . :: Elev- : : Elev- 
: Capticity Area : 'lev- : Capacity Area 

at ion : . . a t i o n  : . :: ation : . Capacity : Area Capacity : fire8 :: : . . . . . . . . . . . . . . . . : .  . 
Feet : I . . :: Beet : :: Feet : . . :: Feet : . - - 
above : . :: above : . : : above : . :: above : , . 
mean : . . . . mean : . ::mean : :: mean : - . 
sea : Acre- : - - : : s e a  : Acre- : - 7 

- *  sea : Acre- : * .  - * *  sea : Acre- : .* - - 
l e v e l  : feet  - : Acree :: l eve l  : feet  : Acree :; level  : f e e t  : A c r e  :: level  : f e e t  : Acree 
T :  cjm,ooo : 20,500 :: m: 1,643,000 : 41,000:: T X :  2,650,000 : 55,300 :: 685: 3,970,000 : 7- 

623 : r)tg,ooo : 29,000 :: 611h : 1,683,000 : 41,600 :: 665 : 2,706,000 : 55,800 :: 6% : 4,ol12,000 : 71,700 
6211 : g8,ooo : 23,600 :: 6115 : 1,723,000 : 42,100 :: 666 : 2,763,000 : 56,700 :: 687 : 4,115,000 : 72,600 
625 : 1,007,ooo : 30,200 :: 6/16 : 1,764,000 : 112,800 :: 667 : 2,821,000 : 57,400 :: 688 :  11,189,000 : 73,500 
626 : 1,036,000 : 30,700 : ; 647 : 1,808,000 ; lr3,6oo ,: : 668 : 2,880,000 : 58,100 : : 689 : 4,264,000 : 74,1100 
627 : 1,066,000 : 31,200 :: 640 : 1,8511,000 : lrlr,300 :: 669 : 2,glt~,000 : 58,800 :: 690 :  4,339J000 : 75,300 

u 
L*, 620 : 1,090,000 : 31,000 : : 649 ; 1,901,000 : 45,000 :: 670 : 3,006,ooo : 59,600 :: 691 : 4,415,000 : 76,300 

629 : 1,130,000 : 32,300 :: 650 : 1,91t0,800 : 45,700 :: 671 : 3,061,ooo : 60,200 :: 692 : 4,492,000 : 77,300 
630 : 1,162,500 : 32,800 :: 651 : 1,997,000 : 46,400 :: 672 : 3,122,000 : 60,900 :: 693 : lr,570,000 : 78,200 
631 : 1,135,000 : 33,400 :: 652 : 2,o~t5,ooo : 47,000 :: 673 : 3,184,000 : 61,600 :: 694 : 4,649,000 : 79,200 
632 : 1,220,000 : 34,100 :: 653 : 2,og3,000 : 1r7,600 :: 674 : 3,246,000 : 62,200 :: 695 : 4,723,000 : 00,200 
633 : 1,261,000 : 34,700 :: 651t : 2,142,000 : 48,300 :: 675 : 3,309,000 : 62,900 :: 696 : 4,810,000 : 81,200 
631, : 1,295,000 : 35,300 :: 655 : 2,131,000 : 48,900 :: 676 : 3,372,000 : 63,600 :: 697 : 4,832,000 : 02,200 
635 : 1,330,000 ; 35,900 : : 656 : 2,21t0,000 : 49,600 : : 677 : 3,436,000 : 64,300 : : 698 : 4,974,000 : 83,100 
636 : 1,366,000 : 36,600 : : 657 : 2,290,000 : 50,400 : : 678 : 3,500,ooo : 65,000 :: 699 : 5,057,000 : 811,100 
637 : l,lt05,000 : 37,300 :: 650 : 2,3ho,ooo : 51,100 :: 679 : 3,565,000.: 65,700 :: 700 : 5,11c1,000 : 05,100 
630 : 1,41~4,000 : 30,000 :: 659 : 2,390,000 : 51,800 :: 680 : 3,630,500 : 66,400 :: 701 : 5,226,000 : 06,100 
639 : 1,1183,000 : 30,700 :: 660 : 2,1140,200 : 52,500 :: 601 : 3,696,000 : 67,300 :: 7CQ : 5,312,000 : 07,100 
640 : 1,523,1100 : 39,1100 :: 661 : 2,1191,700 : 53,200 :: 682 : 3,763,000 : 60,200 :: 703 : 5,399,000 : 80,100 
641 : 1,563,000 : 39,300 :: 662 : 2,543,000 : 53,900 :: 683 : 3,831,000 : 69,000 :: 704 : 5,407,000 : 89,100 
6112 : 1,603,000 : 110,500 : : 663 : 2,536,000 : 54,600 : : 684 : 3,900,000 : 69,900 : : 705 : 5,575,000 : 90,100 . . . . . . . . 

I , . * * t * 

* Table baued on survey of blurch 1353. 
.' t 

/ 1. . 
.. 8 .- I . 



Plan A - 
Outlet gate o ~ r r a t i o n  scl lcdule,  Pa in ted  Rock r h s e r v o i r ,  ~ i l a  R i v e r  basin,  

Ariz .  und N. k x . *  

Whrn rcaervolr : 
Step : water ourface : cute l e t t i n g  for  j Cornputcd f Donutre- 

No. : Isbetvcen : Iarllcatrd : discharge : g q c  hel&t 
elrvatlon : tlo. 1 : NO. 2 : NO. 3 : : 

: 
: Frct above : Feet of : &bet of : Wet of : Cublc feet  : 
: rncu aea level : openina : 3 o n t q  : o,pntn5 f per recond : 

l.......: **530 - 550 : 0 : 0 : 0 . 0 : 0 

g.......; 589 - 
lo......: 591 - 
ll...... : 602 - 
u...... : 603 - 
13......: 614 - 
14......: 618 - 

;9 ...... : €65.9 - &.2 1 1.5 ; 1.5 I 1.5 ; 21,000 - 2 3 , W  : 12.60 - 13.00 
go ...... : G6.2- 666.5: .6 : .6 : .6 I 21,000 - 23,000 : 12.60 - 13.00 

: : 
l . . . . :  666.5- 666.8: 0 : 0 : 0 :21,600-2jD000:12.72-~.00 
32.. . . . . : 666.8 & above : : : SpiUuay : 

: riw only : 
See  I n s t r u c t i o n s  

1. Comaunicationa v i a  the Distr ic t  Office, exlrting. 

a. Notify the Hydraulic Operntloru Center h e n  a gate 
change v 1 I l  be required . c c o r d l ~  t o  the echedule. 

b. l b  report gte rettiagr, while opera t lw on rched- 
ule, glm the applicable #tap nmber only. 

c. Notify tbs Hydraulic Operations Center I f  unable Lo 
s c t  gate8 as i ~ t ~ c t c d .  

2. C a m u n l c a t i o ~  vltb the Distr lc t  Ofrice, interrupted. 

a. Follov tho gate opcratlon echedulc. 

b. If one o r  more of the gate8 c a ~ n o t  Irc operated, ad- 
just t h e  remnlnlng gater gr.du.lly .nd unlfornrly u n t l l  tho d m -  
strewn &ago helsht agrees vith tha mchduled valws.  Keep a c1o.e 
check on &am boigbt rod chrnge the gate openlna u often ac . 
requlred. If the dovnstram &ego h a l ~ h t  i m  not obtalnablo, 
&Just tho antom that am tunctioning 60 that  tlre rua of t h o  
Gntc openin(I8 m i 1 1  cqual the run of the opening In  the rchedule. 

3. Flood o c c u r r i n g  with i n i t i a l  r e s e r v o i r  water-  
s u r f s c e ' e l e v s t i o n  a t  640 o r  higher .  

a. O u t l e t  g a t e s  w i l l  be  f u l l y  opened st  thc e l r -  
v a t i o n  i n d i c a t e d  on the  "Curve f o r  Detercnining Ope~.uLlon 
Above Spi l lway Cres t"  (plate 30). 

omm 
(Looking dovnatrenm) 

1 'outletr 10' x 18' I 
Schedule ul~pllcuble for  rls111l; o r  Collln(l rtagco. 

Ma Cuter my' be 112 f t .  open botvccn elcvcrttonn 530 - 535 f t .  to  p a u  lw f'lovo. 
~ p ~ l l v u y  crcut clevotio~r C ~ L  1.t. 



Plan R - 
O u t l e t  r:ate olrcl.ullo~i achcdtile,  Pa in ted  Rock Il:acrvolr, G i l a  R i v e r  basln,  

Ariz .  and N. k x . +  
: When r c s c m l r  : L 

I 
Step : vutcr ourface : a e t t l l ~  eates ~ ~ ~ ~ t ~ d  : -tresm 

lndlcated DISTnVCPIONS lo. : la bctwrcn : : dlrcharga : gage hei&t 
: alcvntion : 1 1 o . l :  110.2 : 110.3 : 1. Collmunicatlona vi th the Diutrlct Office, exla-. 

I.........: 
2 .... ..... : 
3 ......... : 
1 1 . .  . . . . . . . : 
5.........: 
6.........: 

7 ...... ... : 
o.........: 
g ...... ... : 
lo........: 

ll........: 
12. . . . . . a .  : 

17. ....... : 
M........ : 

ig........: 
a........ : 

21........: 
n........: 

23........: 
24.. . . . . . . : 
25 ........ : 
26.. . . . . . . : 

FcL.~ I I~JOVC -- 
mean oea lcvul 

"530 - 550 
550 - 551b 

: l i e u t 0 f : ) k c t o f :  F c e t o f :  Cublcfeet : 
: olrnlng : ycnLn(l : opening : per rccond : Feet - 

a. Notlfy tho I(ydrsullc,Oyerstions Csntcr when a gate 
changc will be required accordlag t o  the schedule. 

b. lb report gate rettlllga, vhlle operatin& ou bchtd- 

ule, glve the applicable r tep number only. 

c.  Notify the IfydrsUlc Operations Center i f  ururble to 
s e t  gater M instructed. 

2. Cmrnunlcatlons vith t l ~ a  Dlutrict Offlce, lntern!pt~!. 

a. Follow tha gate operatlcn schedule. 

b. If  one o r  more of the gster cannot ba operated, ad- 
Just the remhlnlng gater gradunUy and uniformly unt l l  the dov~r- 
stream gaae heigbt agraer v l th  the rcheduled valuer. Kcep (I cloue 
check on gage height om3 change the gate opening aa often as 
requlred. If t h o  dorrutrem gaga heI&rt in not obtulnbble, 
&Just the gates that arr funotlonlnn eo that  the rum of the 

r : gate openlngo v l l l  equal tha or- of tho opanlnga in Uha achelhtlc. 
594 - 5 9  : 16 .0 :  1 6 . 0 :  1 6 . 0 ; 1 8 , ~ - 1 8 , g o 0 1 1 ~ . ~ - i 2 . i 5  

3. Flood occur r lna  with i n l t i a l  x.eservolr vuter- 59a - 602 : 17.0 : 17.0 : 17.0 19,bO - ~ ~ ~ 5 0 0  : 12.35 - 12.50 
: I s u r f a c e  e l e v a t i o n  a t  610 o r  h igher .  

6a2 -6u : 1 8 . 0 :  18 .0 :  18.0:21,500-2 j1000t12.70-13.00  
611 - 617 : 17.0 : 17.0 : 17.0 : 22,000 - 23,000 : 12.80 - 13.00 . a. O u t l e t  e a t e s  w i l l  be  f u l l y  opened a t  ~ L I C  a l e -  

v a t i o n  i n d i c a t e d  on the "Curve f o r  Deter-uiliing O l w i a  L Ion 
617 - 6 2 4  : 1 6 . 1 :  i 6 . 1 :  1 6 . 1 : 2 2 , 0 0 0 - 2 ~ , o o o : ~ . E 0 - i ~ . m  
624 - 6 3 1 . 5 :  15 .3 :  1 5 . 3 :  15 .3 :22 ,000-23 ,000:12 .80-13 .00  Above S p i l l w a y  Creat"  ( p l a t e  30). 

. . 

: : 
€65.6 - 665.9 : 2.5 I 2.5 : 2.5 : 21,000 - 23,000 : 12.60 - 13.00 
665.9 - 666.2 : 1.5 : 1.5 : 1.5 : 21,ooO - 23,000 : 12-60 - 13.00 

: : 
666.2 - 666.5 : .6 : .6 : .6 : 21,000 - 23,000 r 12.60.- 13.00 
666.5 - 666.0 : O : O : O : 21,.600 - 2j1000 : 12.72 - 13.00 

I t 
L66.8 h above : : SplUvay r 

: f lov only r 
-- - :&a Lnstructiony 

* Schcdulc apylicublc for  rlulng or  f u l l l ~  etageu. 
m *  Cuteo u y  be 112 It. open botwcrn e l e v u t i o ~  530 - 535 f t .  to  para loV f l o w .  
d b *  ~ptllvey crrut  cluvaLion 661 TL. 

( h k i n g  d- t r e m )  

Elev. 530 
A l l  outlet8 10' x 18' 



. .- ..... . . .  
. . .  ....... 

.- - . . . . . . .  
.- ---. 

- - -. 

..... 
- .,. - . .~ -- 

I . '  . . . 
__ _i.- . . . . 

: Maximum : Maximum : water- E2ood : @crntionP1an: i ~ l o , ,  : o u t i l ~ ~  . , : 

, Slllllmary of flood mutinge - Painted Rock ~eservoir, Gila River basin, k i z .  and N. ELx. 
- - 

Mnv4nn.m : Aeaumptions at s t a r t  of . routing 

: Feet above : 
: Cubic fee t  : Cubic f e e t  : =an 
: per' second : per second : setr l eve l  : 

E b d i i i e d  : A..............: 195,000 : 22,500 : 657.4 : Reaervoir : N e t .  
14-21 Jsnutu-y : : empty. 
1916. 

. Reservoir : B  ..............: 300,000: . 22,500 : 660.5 :...do........: Do. 
design.  

................ spillwuy : : 620,000 :' 436,500 : , 696.3 : neeemir  : DO. 
deulgn. : tullto : 

ch 
P . : spillway : . . :.  crest. . . . : Outlet : . : gates . . . 

: . f u l l y  . - 
: open. 

Do.. ........ : A or B ( ident i -  : 620,000 : 404,000 : 696.3 : Reservoir : h. 
: calabove . . : Aill 
: elevation : . : to 
: &lo). . , . : elevation : 

: . : 640. . . . . 
* Reflects present urpa-weau condition6 above' Painted Rock Reservoir. 
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U.S. Irw Engineer D l a t r i c t  
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Painted ~ o c k  Reservoir 
N W l E .  - -IF A SPILLMAY 1;U)OI) SIIOULD OCCUR WIEN TIE INIT= 

RESEIIVOIR WA'llISI{-SWIG E I Z V A T I O N  IS 640 OR I f I G I E R ,  THE O W -  CURVE FOR DETERMINING O P E M T I O N  
LEI' CA'I'ES t.UJS'I' DE EIIZ,I,Y O13ENI:'L) AT TIE ELEVATION SIIOWN TO ABOVE SPILLIJAY CIEST 
I:OI'LIIOL TI 112 i.'IDOU '1'0 bflXTl~lUI4 lJAILl!ll -3111II~ACO ELEVATION 696.3, 

U. S. Arnw.Engineer D i s t r i c t  
U s  Anaeles, Corps of En ineers  

----A --_ .. ~b accompaqy report dtd:  Lt 1962 
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NOTE : 

NE'I CAPACI'lY USED IN COMPUTATIONS. 

Reservoir Regulation Manual 
Painted Rock Reservoir 

; FILLING. FREQUENCY .. CURVE 

I?lood-Confrol Operation 
U. S. Army Engineer Distric 

b s  Angeles, Corps of Engineers 
---..- ......... -- ......... ____..._.___.___.__ TO accompany report dtd  : J u e  1962 - - - . -  - --.-.-_ 



ATTACHMENT NO. 6 

Summary of 100-year discharges. 

I 



Flooding Source 
and Location 

Gila River 

SUMMARY OF DISCHARGES 

Midway from Dam to 
Painted Rock Dam 

Roughly 13.7 rniles 
downstream of 
Gillespie Dam 

Roughly 9.7 miles 
downstream of 
Gillespie Dam 

Roughly 5.6 rniles 
downstream of 
Gillespie Dam 

Roughly 1.7 miles 
downstream of 
Gillespie Dam 

Gillespie Dam 

Drainage Area 
(square miles) 

Peak 100-year 
Discharge (cfs) 



ATTACHMENT NO. 8 

Floodway data table. 



r -= - - - -  -. . - - - - - 
PLOOOING SOURCE 

* Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0). 
. . 

C*sS S*loN 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

I 

4 * 
w 
F 
m 

* 

146.550 
146.650 
146.740 
146.780 
146.830 
146.930 
147.020 
147.120 
147.210 
147.310 
147.400 
147.500 
147.590 
147.690 
147.780 
147.880 
147.970 
148.070 
148.160 
148.260 
148.350 
148.440 
148.540 
148.630 
148.730 
148.820 

-- ILI-- - 7- - .- 
FLOODWAY 

WIDTH 
(FEET) 

5350. 
5355. 
5310. 
5310. 
5245. 
4985. 
4825. 
4810. 
4845. 
4860. 
4840. 
4835. 
4810. 
4770. 
4615. 
4310. 
3821. 
3490. 
3410. 
3500. 
3615. 
3840. 
4115. 
4375. 
4575. 
4710. 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

# 

- - -- m -  I ' I - 
f 

BASE FUX)D 
WATER SURFACE ELEXATION 

FLOODWAY DATAs 
h 

Gila River 

SECTION 
AREA 

(SQUARE 
FEET) 

124147. 
1117479. 
121300. 
123199. 
119481. 
110504. 
103891. 
98725. 
99638. 
97221. 
100779. 
95903. 
99584. 
98894. 
98975. 
88703. 
80292. 
73477. 
72881. 
76639. 
77590. 
79202. 
83561. 
87378. 
85525. 
81215. 

REGULATORY 
HEAN 

VELX)(=ITY 
( F E ~  PER 

SECOND) 

1.9 
2.0 
1.9 
1.9 
1.9 
2.1 
2.2 
2.3 
2.3 
2.4 
2.3 
2.4 
2.3 
2.3 
2.3 
2.6 
2.9 
3.1 
3.2 
3.0 
3.0 
2.9 
2.8 
2.6 
2.7 
2.8 

WITHOUT 
FLOODHAY 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

WITH 
W D W A Y  

(FEET 

661.0 
661.0 
661.0 
661.1 
661.1 
661.1 
661.1 
661.1 
661.1 
661.2 
661.2 
661.2 
661.2 
661.3 
661.3 
661.3 
661.3 
661.3 
661.4 
661.4 
661.5 
661.5 
661.5 
661.6 
661.6 
661.6 

INCREASE 

NCVD) 

662.0 
662.0 
662.0 
662.1 
662.1 
662.1 
662.1 
662.1 
662.1 
662.2 
662.2 
662.2 
662.2 
662.3 
662.3 . 
662.3 
662.3 
662.3 
662.4 
662.4 
662.5 
662.5 
662.5 
662.6 
662.6 
662.6 



FLOODING SOURCE FLOODWAY BASE F W D  
WATER SURFACE ELEVATION 

* WIDTH SECTION M E W  HITHOVC WITH 
AREA VEKEITY ~ ~ ~ ~ ~ ' I ' C I R Y  FU)ODWAY =WAY INCREASE C*SS SEmloN 

(FEET) (SQUARE ( F E ~  PER 
FEET) SECOND) (FEET-NGVD) 

AA 148.920 4820. 82671. 2.8 661.7 662.7 1.0 
AB 149.010 5030. ' 81037. 2.9 661.7 662.7 1.0 
AC 149.110 5280. 80086. 2.9 661.8 662.7 0.9 
AD 149.200 5605. 83232. 2.8 661.8 662.7 0.9 
AE 149.300 5885. 82292. 2.8 661.9 662.8 0.9 
AF 149.390 6145. 83784. 2.8 661.9 662.8 0.9 
AG 149.490 6375. 83945. 2.8 662.0 662.9 0.9 
AH 149.580 6430. 79291. 2.9 662.0 662.9 0.9 
A 1  149.680 6360. 76165. 3.0 662.1 663.0 0.9 
AJ 149.770 6250. 72532. 3.2 662.2 663.1 0.9 
AK 149.870 6070. 69986. 3.3 662.2 663.1 0.9 
AL 149.960 5825. 65026. 3.6 662.3 663.2 0.9 
AM 150.050 5660. 62195. 3.7 1662.4 663.3 0.9 
AN 150.150 5575. 56952. 4.1 662.5 663.4 0.9 
A 0  150.240 5560. 59292. 3.9 662.6 663.5 0.9 
AP 150.340 5545. 60318. 3.8 662.8 663.7 0.9 
AQ 150.430 5525. 60010. 3.8 662.9 663.8 0.9 
AR 150.530 5490. 56003. 4.1 663.0 663.9 0.9 
AS 150.620 5375. 54091. 4.3 663.2 664.0 0.8 
AT 150.720 5080. 51860. 4.5 663.3 664.1 0.8 
AU 150.810 4640. 49038. 4.7 663.5 664.3 0.8 
AV 150.910 4320. 40705. 5.7 663.6 664.4 0.8 
AW 151.000 3955. 35500. 6.5 663.9 664.7 0.8 
AX 151.100 3835. 38155. 6.1 664.3 665.2 0.9 
AY 151.190 3787. 39168. 5.9 664.8 665.6 0.8 
AZ 151.290 3740. 38342. 6.0 665.9 0.7 665.2 



PIAXDING SOURCE FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 

* WIDTH SECTION MEAN WITHOUT WITH 
CROSS SECrION DISTANCE ( F E ~ )  

AREA VEIXX=ITY REGULATORY FIXX)DWAY =WAY INCREASE 
(SQUARE (FEET PER 

FEET) SECOND) (FEET NGVD) 
L 

BA 151.380 3645. 36404. 6.3 665.5 666.2 0.7 

BB 151.480 3445. \ 34288. 6.7 665.8 666.6 0.8 
BC 151.570 3245. 32105. 7.2 666.3 667.0 0.7 
BD 151.660 3070. 30887. 7.5 666.8 667.5 0.7 
BE 151.760 2950. 28000. 8.3 667.4 668.0 0.6 
BF 151.850 2865. 27023. 8.5 668.0 668.5 0.5 
BG 151,950 2735. 27678. 8.3 668.6 669.2 0.6 
BH 152.040 2575. 25299. 9.1 669.5 669.8 0.3 
BI 152.140 2400. 24424. 9.5 670.1 670.6 0.5 
RJ 152.230 2280. 24639. 9.4 670.6 671.2 0.6 
BK 152.330 2175. 18937. 12.2 670.9 671.5 ' 0.6 
BL 152.420 2630. 30531. 7.6 673.3 673.9 0.6 
BM 152.520 3015. 36885. 6.3 673.8 674.6 0.8 
BN 152.610 2920. 36547. 6.3 674.1 674.9 0.8 
BO 152.710 2860. 34230, 6.7 674.4 675.2 0.8 
BP 152.800 2981. 38419. 6.0 674.8 675.6 0.8 
BQ 152.900 3425. 40831. 5.7 675.1 675.9 0.8 
BR 152.990 3840. 41021. 5.7 675.5 676.2 0.7 
BS 153.090 3930. 40415. 5.7 675.8 676.5 0.7 
BT 153.180 3805. 40736. 5.7 676.1 676.8 0.7 
BU 153.270 3770. 41160. 5.6 676.3 677.1 0.8 
BV 153.370 3830. 46788. 5.0 676.5 677.3 0.8 
BW 153.460 3910. 50606. 4.6 676.7 677.5 0.8 
BX 153.550 4086. 52272. 4.4 676.9 677.8 0.9 
BY 153.650 4060. 52330. 4.4 677.0 677.8 0.8 
BZ 153.750 3925. 49708. 4.7 677.2 678.0 0.8 



. 

. 

I 

PIDODING SOURCE 

v 

CROSS SECTION 

CA 
CB 
CC 
CD 
CE 
CF 
CG 
CH 
CI 
CJ 
CK 
CL 
CM 
CN 
CO 
CP 
CQ 
CR 
CS 
CT 
CU 
CV 
CW 
CX 
CY 
CZ 

> 

* 
DISTANCE 

153.840 
153.940 
154.030 
154.130 
154.220 
154.270 
154.320 
154.410 
154.510 
154.600 
154.690 
154.790 
154.880 
154.980 
155.070 
155.170 
155.260 
155.360 
155.450 
155.550 
155.640 

, 155.740 
155.830 
155.930 
156.020 
156.120 

FLOODWAY 

c F-- r- r r 

WIDTH 
( ~ ~ ~ 1  

3680. 
3455. 1 
3165. 
2645. 
2300. 
2270. 
1930. 
1975. 
2165. 
2695. 
3435. 
3990. 
4040. 
3900. 
3745. 
3635. 
3540. 
3490. 
3665. 
3981. 
4045. 
3950. 
3880. 
3810. 
3695. 
3570. 

BASE FLOOD 
WATER SURFACE ELEVATION 

RECUmmRY 

* Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0). 

B 

--- -- - - - - - 

SECTION 
AREA 

(SQUARE 
FEET) 

45163. 
41362. 
34011. 
27282. 
24180. 
21061. 
20187. 
20820. 
25413. 
34142. 
42762. 
41875. 
43402. 
34433. 
38990. 
39336. 
35807. 
33901. 
32738. 
42442. 
35913. 
37670. 
34140. 
33200. 
34231. 
34883. 

I 

4 - 
C1) 
r- 
m 

- 

I 

HEAW 
VELOCITY 
(FEET PER 
SECOND) 

5.1 
5.6 
6.8 
8.5 
9.6 
11.0 
11.5 
11.1 
9.1 
6.8 
5.4 
5.5 
5.3 
6.7 
6.0 
5.9 
6.5 
6.8 
7.1 
5.5 
6.5 
6.2 
6.8 
7.0 
6.8 
6.7 

INCREASE 

(FEET 

677.3 
677.5 
677.6 
677.9 
678.4 
678.7 
679.6 
680.7 
682.2 
683.3 
683.8 
684.1 
684.4 
684.7 
685.1 
685.4 
685.7 
686.0 
686.6 
687.2 
687.5 
688.1 
688.6 
689.2 
689.8 
690.3 

HITHOVP 
F W D W A Y  

2- 
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- 
FLOODWAY DATA* 

v 

Gila River 

NCND) 

678.1 
678.3 
678.4 
678.6 
679.1 
679.3 
679.8 
681.2 
682.7 
683.8 
684.4 
684.7 
684.9 
685.2 
685.7 
686.1 
686.4 
686.7 
687.3 
688.1 
688.3 
688.7 
689.2 
689.7 
690.3 
690.8 

0.8 
0.8 
0.8 
0.7 
0.7 
0.6 
0.2 
0.5 
0.5 
0.5 
0.6 
0.6 
0.5 
0.5 
0.6 
0.7 
0.7 
0.7 
0.7 
0.9 
0.8 
0.6 
0.6 
0.5 
0.5 
0.5 



FIXKX)ING SOURCE FLDODWAY BASE F W D  
WATER SURFACE ELEVATION 

1 * UImH SECTION MEAN WITHOUT WITH 
AREA VELOCITY REGULATORY FLOODHAY ~ M J A Y  INCREASE DxST*CE (FEET) (SQUARE (FEET PER 
FEET) SECOND) (FEET - NCND) r 

DA 156.210 3380. 35026. 6.6 690.7 691.2 0.5 
DB 156.300 3215. 1 32187. 7.2 691.1 691.6 0.5 
DC 156.400 3040. 28619. 8.1 691.6 692.0 0.4 
DD 156.490 2965. 29084. 8.0 692.4 692.7 0.3 
DE 156.590 3015. 32334. 7.2 693.1 693.4 0.3 
DF 156.680 3230. 36562. 6.3 693.8 694; 1 0.3 
DG 156.780 3500. 39546. 5.9 694.2 694.5 0.3 
DH 156.870 3555. 42926. 5.4 694.5 694.9 0.4 
DI 156.970 3524. 35455. 6.6 694.6 694.9 0.3 
IM 157.060 3337. 32609. 7.1 695.0 695.3 0.3 
DK 157.160 2998. 27439. 8.5 695.5 695.8 0.3 
DL 157.250 2893. 25420. 9.2 696.2 696.4 0.2 
DM 157.350 2738. 28906. 8.1 697.3 697.4 0.1 
DN 157.440 2643. 28595. 8.1 697.9 698.0 0.1 
DO 157.540 2705. 27816. 8.4 698.4 698.4 0.0 
DP 157.630 2665. 28045. 8.3 699.0 699.1 0.1 
DQ 157.720 2575. 25270. 9.2 699.5 699.6 0.1 
DR 157.820 2465. 22417. 10.4 700.1 700.2 0.1 
DS 157.910 2395. 27039. 8.6 701.5 701.5 0.0 
DT 158.010 2305. 26018 9.0 702.0 702.1 0.1 
DU 158.100 2225. 25544. 9.1 702.6 702.6 0.0 
DV 158.200 2185. 28031. 8.3 703.2 703.4 0.2 
DW 158.290 2105. 27123. 8.6 703.7 703.9 0.2 
DX 158.390 2040. 25544. 9.1 703.9 704.2 0.3 
DY 158.480 1995. 22974. 10.1 704.4 704.7 0.3 
DZ 158.580 1945. 23737. 9.8 705.3 705.5 0.2 

, 



Stream d i s t a n c e  i n  m i l e s  upstream of Painted Rock Dam (s t ream m i l e  126.0) .  

h 

4 FEDERALEMERGENCYMANAGEMENTAGENCY * 
a FLOODWAY DATA* 
r 
m MARICOPA COUNTY, ARIZONA 

G i l a  ~ i v e r  

I - -- 
FIXX)OING SOURCE FLOODWAY BASE FLOOD 

WATER SURFACE ELEXATION 

* WIDTH SECTION MEAN HITHOVT WITH 
AREA VEIACIIT IUXULATORY FLOODWAY FU)OWAY INCREASE 

( F E ~ )  (SQUARE (FEET PER 
FEET) SECOND) (FEET NGVD) 

L 3 

EA 158.670 1975. 25224. 9.2 706.1 706.4 0.3 
EB 158.770 2040. 1 26792. 8.7 706.8 707.2 0.4 
EC 158.860 2155. 29249. 8.0 707.6 707.9 0.3 
ED 158.960 2360. 32433. 7.2 708.1 708.5 0.4 
EE 159.050 2565. 34115. 6.8 708.6 708.9 0.3 
EF 159.150 2733. 35187. 6.6 708.9 709.3 0.4 
EG 159.240 2777. 38882. 6.0 709.4 709.8 0.4 
EH 159.340 2860. 40948. 5.7 709.6 710.0 0.4 
E I  159.430 2945. 39084. 6.0 709.8 710.2 0.4 
E J  159.520 3065. 39162. 5.9 710.1 710.5 0.4 
EK 159.620 3181. 39245. 5.9 710.4 710.7 0.3 
EL 159.710 3282. 38174. 6.1 710.7 711.1 0.4 
EM 159.810 3362. 38200. 6.1 711.0 711.4 0.4 
E N  159.900 3363. 37923. 6.1 711.2 711.6 0.4 
EO 160.000 3410. 37027. 6.3 711.5 711.9 0.4 
EP 160.090 3420. 35904. 6.5 711.9 712.3 0.4 
EQ 160.190 3410. 35722. 6.5 712.2 712.6 0.4 
ER 160.280 3325. 32178. 7.2 712.6 713.0 0.4 
ES 160.380 3225. 31643. 7.4 713.0 713.5 0.5 
ET 160.470 3135. 32711. 7.1 713.5 714.0 0.5 
EU 160.570 3100. 32110. 7.3 713.9 714.4 0.5 
EV , 160.660 3145. 34366. 6.8 714.4 715.0 0.6 
EW 160.760 3245. 35562. 6.6 714.7 715.4 0.7 
EX 160.850 3455. 36617. 6.4 715.0 715.7 0.7 
EY 160.950 3785. 42079. 5.5 715.5 716.2 0.7 
EZ 161.040 4210. 41813. 5.6 715.7 716.4 0.7 

I 
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. . ATI'ACHMENT NO. 9 

Table of Elevation Reference ;Marks (ERMs). 



GILA RIVER MAP REVISION REQWST 
Gillespie Dam to Gila Bend Indian Reservation 

Elevation Reference Markers NGVD 1929 
CBA File No. 41389-01-02 

ERM 1 USC & GS brass cap on the north end of the most easterly pier of bridge 
on Old U.S. Highway 80 over Gila River near Gillespie Dam. Located in 
Section 28, Township 2 South, Range 5 West. Cap is stamped P-13 1927. 

Elevation = 749.45 

ERM 2 USC & GS brass cap 1.3' south of a witness post. 1.5 -c miles southeast of 
bridge over Gila River along Old U.S. Highway 80. Cap is 50'2 southwest 
of center line of highway. Cap is stamped S-361 1967 located in Section 
27, Township 2 South, Range 5 West. 

Elevation = 749.46 

ERM 3 USC & GS brass cap 2'5 south of witness post. 2.52 miles southeast of 
bridge over Gila River along Old U.S. Highway 80. Cap is 50'k southwest 
of center line of highway. Cap is stamped R-361 1967 located in Section 
35, Township 2 North, Range 5 West. 

Elevation = 747.75 

ERM 4 USC & GS brass cap 1.5' south of a witness post. 3.52 miles southeast 
of bridge over Gila River along Old U.S. Highway 80. Cap is 50'2 
southwest of center line of highway. Cap is stamped R-13 1927 located in 
Section 36, Township 2 South, Range 5 West 

Elevation = 748.31 

ERM 5 USC & GS brass cap 1.5'5 south of witness post. 4.5k miles southeast of 
bridge over Gila River and 1.04 miles northwest of Intersection of Old U.S. 
Highway SO and Patterson Road along Old U.S. Highway 80 50'2 southwest 
of center line of Highway. Cap is stamped Q-361 1967 located in Section 
6, Township 3 South, Range 5 West. 

Elevation = 747.68 

ERM 6 N.G. S brass cap on top of concrete pad attached to well casing. Cap is 
at northeast corner of pad located 85' south of intersection of Patterson 
Road and Old U.S. Highway SO and 71' southwest of the center line of Old 
U.S. Highway SO. Cap is stamped A-476 1981 located in Section 7, 
Township 3 South. Range 5 West. . 

Elevation = 749.22 

ERM 7 USC & GS brass cap 1.5' south of a witness post. 1.0 miles southeast of 
intersection of Old U.S. Highway SO and Patterson Road along Old U.S. 
Highway SO. Cap is stamped N-361 1967 located in Section 17, Township 
3 South, Range 5 West. 50'5 southwest of center line of highway. 

Elevation = 744.94 



ERM 8 USC & GS brass cap 2' west of a witness post. 2+- miles southeast of the 
intersection of Old U.S. Highway 80 and Patterson Road along Old U.S. 
Highway SO. 80'5 southwest of Center line of highway. Cap is stamped 
M-361 1967 located in Section 16, Township 3 South, Range 5 West. 

Elevation = 745.35 

ERM 9 USC & GS brass cap 2' north of a witness post. 3 2  miles southeast of 
the intersection of Old U.S. Highway 80 and Patterson Road and 12 mile 
northwest of Intersection of Old U.S. Highway 80 and Woods Road along 
Old U.S. Highway 80. 50'2 northeast of the center line of highway. Cap 
is stamped G361 1967 located in Section 21, Township 3 South, Range 5 
West. 

Elevation = 741.86 

ERM 10 USC & GS brass cap 1.5' south of a witness post on southeast corner of 
the intersection of the intersection of Old U.S. Highway 80 and Woods 

' 

Road. Cap is 185" northeast of the center line of Old U.S. Highway 80 
and 70'2 southeast of center line of Woods Road. Cap is stamped T-13 
1927 located in Section 33, Township 3 South, Range 4 West. 

Elevation = 742.47 

ERM 11 USC & GS brass cap 1" south of a witness post. 0.7-c miles southeast of 
the intersection of Old U.S. Highway 80 and Woods Road along Old U.S. 
Highway 80. 53'k northeast of center line of highway. Cap is stamped 
K-361 1967 located in Section 33, Township 3 South, Range 4 West. 

Elevation = 736.26 

ERM 12 N.G.S. brass cap on top of concrete pad attached to well casing. Cap is 
at the west comer of the pad. Located near section comer 3, 4, 9, 10, 
Township 3 South, Range 4 West, and is 95' west of the center line of 
OId U.S. Highway 80 69' southwest of power pole number 41. Cap is 
stamped B-476 1981 

Elevation = 730.32 

ERM 13 USC & GS brass cap 2' east of a witness pole. Cap is at southwest corner 
of the intersection of Old U.S. Highway 80 and Pierpoint Road 80' west of 
the center line of the highway and 17' south of the center line of Pierpoint 
Road. Cap is stamped 5-361 1967 located near the northeast corner of 
Section 16, Township 3 South, Range 4 West. 

Elevation = 712.495 

ERM 14 N.G.S. brass cap on top of northwest corner of a concrete pad attached to 
a well casing. Located near section corner 15, 16, 21, 22, Township 4 
South, Range 4 West, and is 76' west of the- center line of Old U.S. 
Highway 50: 46' southwest of power pole number 5-R. Cap is stamped 
C-476 1951 

Elevation = 699.61 



ERM 15 

ERM 16 

ERM 17 

ERM 18 

ERM 19 

ERM 20 

ERM 21 

ERM 22 

ERM 23 

USC & GS brass cap 1' west of a witness post. 1 mile north of Fornes 
Road along Old U.S. Highway 80. 50'2 west of the center line of the 
highway. Cap is stamped G-361 1967 located near the northeast comer of 
Section 28, Township 3 South, Range 4 West. 

Elevation = 687.94 

N.G.S. brass cap on top of the northeast comer of a concrete pad attached 
to a well casing. Located at the northwest comer of the intersection on 
Fornes Road and Old U.S. Highway 80 and 90' north of the center h e  of 
Fornes Road near Section comer 27, 28, 33, 34, Township 4 South, Range 
4 West. Cap is stamped D-476 1981. 

Elevation = 686.50 

N.G.S. brass cap on top of the northwest comer of a concrete pad attached 
to a well casing. Located near Section comer 33, 34, 4, 3, Township 4 
South, Range 4 West, and is 101' west of center line of Old U.S. Highway 
80 73' northwest of power pole number 93. Cap is stamped E-476 1981. 

Elevation = 704.98 

USC & GS brass cap stamped B-361 1967 near the northeast corner of the 
Gila Bend landfill on west side of Old U.S. Highway 80 in Section 4, 
Township 5 South, Range 4 West. 

Elevation = 733.75 

USC & GS brass cap stamped X-13 1927. 734.10 at southwest comer of 
the intersection of Old U.S. Highway 80 and Dirt Road entrance to Lorna 
Linda Ranch. 14' south of Lorna Linda Ranch sign in Section 16, Township 
5 South, Range 4 West. 

Elevation = 733.91 

Void 

3%" aluminum cap stamped MCFCD bench mark Ceila Barr Associates RLS 
19324 1989 located at the northwest comer of a 'T' intersection of Stout 
Road and a Dirt Road to the west. 1 mile north of Watermelon Road 
near Section corner 17, 18, 19, 20, Township 5 South, Range 4 West, 2.5' 
south of a 4 strand barbed wire fence. 

Elevation = 676.14 

GLO brass cap at Section corner 7, 8, 17, 18, Township 5 South, Range 4 
West. Located at the north end of Stout Road at the Gila River 10'5 
northwest of the southeast corner of a barbed wire fence. 

Elevation = 646.94 

GLO brass cap at section corner 5, 6, 7, 8, Township 5 South, Range 4 
West 2 miles west of Old U.S. Highway SO and 2 miles south of Fornes 
Road 0.5' north of a 4' metal tee post. 

Elevation = 650.91 



ERM 24 

ERM 25 

ERM 26 

ERM 27 

ERM 28 

ERM 29 

ERM 30 

ERM 31 

ERM 32 

ERM 33 

3%" aluminum brass cap stamped MCFCD bench mark Cella Barr 
Associates RLS 19324 1989 2.3 miles west of Old U.S. Highway 80 and 1 
mile south of Fornes Road on west side of a north-south dirt road 3' east 
of a barbed wire fence near North line of Section 6, Township 5 South, 
Range 4 West. 

Elevation = 668.89 

BLM brass cap stamped 1/16 comer of section 30 1978, Township 4 South, 
Range 4 West, 2.3 miles west of Old U.S. Highway 80 on Fornes Road 1.3' 
below ground. Reference monument 93' northwest of cap. 

Elevation = 668.08 

BLM brass cap % comer sections 20, 29, Towaship 4 South, Range 4 West, 
1.5 miles west of Old U.S. Highway 80 and 1 mile north of Fomes Road. 

Elevation = 671.32 

GLO brass cap section comer 17, 18, 19, 20, Township 4 South, Range 4 
West, 2 miles west of Old U.S. Highway 80 and 1 mile south of Pierpoint 
Road on the side of the mountain 300'4 south of dirt road. 

Elevation = 71931 

GLO brass cap section comer 7, 8, 17, 18, Township 4 South, Range 4 
West, 2 miles west of Old U.S. Highway 80 on south side of Pierpoint 
Road. 

Elevation = 683.09 

BLM brass cap % corner sections 6 and 7, Township 4 South, Range 4 
West, 2.5 miles west of Old U.S. Highway 80, and 1 mile north of Pierpoint 
Road 200'2 west of Enterprise Ranch Road. 

Elevation = 699.95 

3W aluminum cap stamped MCFCD bench mark Cella Barr Associates RLS 
19324 1989 on east side of Enterprise Road, 2 miles north of Pierpoint 
Road near north line of Section 6, Township 4 South, Range 4 West. 

Elevation = 703.27 

3%" aluminum cap stamped MCFCD bench mark Cella Barr Associates RLS 
19324 1989 near north line of Section 36, Township 3 South, Range 5 
West, 1.2 miles south of the main entrance to the Enterprise Ranch, 
100'teast of Enterprise Ranch Road 1.5' west of a barbed wire fence. 

Elevation = 705.15 

Brass cap on 2" pipe in concrete stamped M comer 24 and 25, LS 6177, 
Township 35, Range 5 West, 0.2 miles south of main entrance to the 
Enterprise Ranch, 50' west of Enterprise Ranch Road. 

Elevation = 721.96 

3%" aluminum cap stamped MCFCD bench mark Cella Barr Associates RLS 
19324 1989 0.8 miles north of main entrance to Enterprise Ranch 70' east 
of Enterprise Ranch Road 1.0' west of barbed wire fence. 

EIevation = 724.79 



ERM 34 3%" aluminum cap stamped MCFCD bench mark Cella Barr Associates RLS 
19324 1989, 500'k west of section corner 11, 12, 13, 14, Township 3 South, 
Range 5 West, 1' west of a barbed wire fence on the east side of 
Enterprise Ranch Road. 

Elevation = 723.31 

ERM 35 3%" aluminum cap stamped MCFCD bench mark Cella Barr Associates RLS 
19324 1989 at the southwest comer of the intersection of Enterprise Ranch 
Road and a drainage channel near Section comer 2, 3, 10, 11, Township 
3 South, Range 5 West, 30' west of road. 

Elevation = 732.68 

ERM 36 Top of 3/4" O.P. at Section comer 33,34, and 3, Township 2 South, Range 
5 West, 400' west of Enterprise Ranch Road, 1' north of railroad tie 2 
miles south of Old U.S. Highway 80 bridge. 

Elevation = 736.10 

ERM 37 2" capped pipe stamped 1979 GD-34 USCE 1.5' east of a metal tee post 
on west side of Enterprise Ranch Road 1 mile south of Old U.S. Highway 
80 bridge. Pipe has a piece of PVC conduit over top and is near the north 
?4 corner of Section 33, Township 2 North, Range 5 West. 

Elevation = 744.75 

ERM 38 USC & GS brass cap stamped Q-13 1927 on the north end of the most 
westerly pier of the Old U.S. Highway 80 bridge over the Gila River near 
Gillespie Dam in Section 28, Township 2 South, Range 5 West. 

Elevation = 746.45 



ITEM 2 

I 
j - Revised documentation to Item 1 as effected by the slope area method for determining 

the starting water surface elevation; July 20, 1990. 



5062 ~or th  19th Avenue 
Phoenix Arizona 85015 
f 602) 242-2999 
\ - - - I  - - - 

CELIA BARR 
ASSOCIATES 
November 12, 1990 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
3335 West Durango Street 
Phoenix, Arizona 85009 

Re: Gila River Floodplain and Floodway Delineation, 
From the East Boundary of the Gila Bend 
Indian Reservation Upstream to Gillespie Dam; 
Revised Map Revision Data 
Contract FCD No. 88-52 
FEMA Case No. 90-09-22P 
CBA File No. 41389-01-30 

Dear Mr. Calza: 

This letter and accompanying information is being provided to you in response to 
a written request for additional data by the Federal Emergency Management 
Agency (FEMA) dated October 11, 1990 (Attachment No. 1). The following 
responds directly to the numbered comments contained in FEMA's request: 

1. Work maps have been revised to more accurately reflect floodway widths 
depicted in the HEC-2 hydraulic computer model. However, floodway 
limits are not delineated on the work maps for cross-sections 146.55 and 
146.65 as they are located outside of the designated limits of detailed study. 
These cross-sections were included merely to improve the HEC-2 
convergence to a reasonable water surface elevation at the downstream 
study limit. 

2. The cumulative channel distances for the requested cross-sections have been 
revised on the work maps, flood profiles and floodway data tables to match 
the HEC-2 hydraulic computer model. 

3. The approximate Zone A designation shown within agricultural fields 
between cross-sections 164.73 and 162.74 was used to represent intermittent 
spillover into these fields from the main Gila River conveyance area with 
said spillover consisting of non-conveyance ponding at variable depths. 
Though cross-sections included on work maps extend through this Zone A, 
initial HEC-2 runs indicated that locations where floodwater was identified 
were ineffective as they are "blocked" behveen cross-sections by traversing 
farm roads, agricultural terracing and irrigation canals that cause extensive 
ponding. Therefore, ET cards were included in the floodplain and floodway 
HEC-2 computer model at natural perimeter high points to prevent said 
models from considering these ponded agricultural areas from having flow 
conveyance. Please refer to the plotted cross-sections (Attachment No. 2) 

Offices In Ar~zona ora 2 ~ l t f o r n l a  
Englneerlng . Flannl rc  . S ~ r v e y l n g .  L z n d s c s r a  Archl t~C:~ 'c .  iiyd:Jmc;k 



Mr. Pedro Calza 
Flood Control District of Maricopa County 
November 12, 1990 
Page 2 

for this area in conjunction with work map topography for verification that 
flow is effectively not conveyed through these agricultural fields. Since 
these agricultural fields are not effectively connected to the flow conveyance 
area for the Gila River, but are subject to ponding and inundation at 
varying undefined depths, we feel that an approximate Zone A is an 
appropriate designation to use. 

4. The Zone E erosion zones have been changed to Zone B on the work 
maps, Sheet 2, per your instruction. The Zone E designation was originally 
used for certain "islands" existing within the floodplain that were concluded 
to have a significant erosion potential. Even though these "islands" are 
above the adjacent base flood elevations, they are comprised of poorly 
consolidated fluvial sediments that would likely erode and migrate 
downstream during major flood occurrences. It is our understanding that 
the District will accept a Zone B (shaded Zone X) designation on official 
maps, but will regulate any potential development of these areas in 
consideration of their true flood/erosion potential. 

The erodible "islands" exist between cross-sections 166.06 and 165.21 in an 
area commencing roughly 3000 feet downstream of Gillespie Dam. During 
any significant flood event, substantial volumes of runoff will cascade over 
the top of Gillespie Dam, consolidating and seeking several concentrated 
flow paths immediately downstream within the geologic floodplain of the 
Gila River. The location of these concentrated flow paths is not stationary, 
but dynamic, and they will be randomly established due to high velocities 
(14 fps at the dam, 100-year), a relatively flat weir crest over the dam, and 
characteristically unconsolidated sediments downstream of the dam. 
Between the dam and the "islands", the 100-year velocities in concentrated 
flow areas average roughly 8 fps, reducing to roughly 6 fps as the width 
of the floodplain expands from the more constricted section at Gillespie 
Dam. The formation of the "islands" appears to have resulted from one or 
more major flows in the Gila River through the narrows area of Gillespie 
Dam that produced deposition of transported sediments due to expansion 
of the floodplain and decreases in flow velocities downstream of the dam. 
We believe that other "islands" could easily form along the Gila River in 
this area during major flow events through similar deposition of transported 
sediments. Moreover, the existing "islands" could be eroded and degraded 
adjacent to contiguous flow (as eroding velocities are present) or by 
breaching at their upstream boundary to eventually be lost to a 
re-channelling of flow. The width of the small island depicted on the work 
maps would make the contiguous flow occurrence more likely. The 
existence of a low-lying central core within the large "island" would make 
the breaching occurrence also possible. In our professional opinion, these 
"islands" merely function as temporary sand bars within the floodplain that 
are a product of the dynamic erosion and sedimentation processes which 
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are particularly prominent along the portion of the detailed study reach 
immediately downstream of Gillespie Dam due to significant variations in 
floodplain widths and flow velocities. In light of the transient nature of 
these "islands", we concur that their special regulation by the District, even 
under a Zone B classification, is warranted to allow their unique flood and 
erosion hazards to be properly incorporated into any proposed development 
use. 

In consideration of the above revisions we are sending you the following 
information: 

1. Revised mylar work maps (all sheets). 

2. Four complete sets of blue line work maps. 

3. Revised HEC-2 runs for the 100-year floodplain and floodway. 

4. Revised water surface profiles for the 100-year flood discharge. 

5. Revised floodway data tables. 

6. Revised HEC-2 input files on floppy disk. 

We hope that the information submitted is sufficient for you to forward to FEMA 
for completion of their review of the map revision request. If you have any 
questions or comments regarding this submittal, please contact John Conway or 
myself at (602) 242-2999. 

Sincerely, 

CELLA BARR ASSOCIATES 

cc: Mr. Joe Tram, FCDMC 
Mr. Magnus Jolayemi, FCDMC 
Mr. John Conway, CBA 



ATTACHMENT NO. 1 

Letter from FEMA requesting additional data. 



CESTI="fED W L  
RETURH RECEIPT REQUESTED 

Mr. D. E. Sagramoso, P.E. 
, Flood Control District of 

Maticope County 
3335 West Durango Streec 
Phoenix, Arizona 85009 

Emergencv J Management Agefzc- 
m m ~ s n a c r i  

Washington, D.C. 20172 

IN =PLY REFER TO: 
65-POST 

Date: 0C-r 1 1 1990 
Case Number: 90-09- 
Re: Gila aiver, CiL 

,22P 
lespie D 

to Ciln  end 1ndiG ~t~&ation 1 
Comunity: Maricopa County, ~rizona 

Dear Xr. Sagramoso: 

This is in regard to the data sxbmitted in supporc of your request for h 
revision to the Flood Insurance Rate Map and/or Flood Boundary and Floodway 
Map for the referenced eotnnunity. Our previous letter regarding your request 
stated that we would inform you in ~ i t i n g  if we needed additional daca to 
complete our evaluation. The enclosed List describes the daca ve need. A 
representative of Hichael ~ a k e r ,  Jr., Inc. (UBJ) ,  our Technical Evaluation 
Contractor, wiLL call you to discuss the requested'data. 

Ue have suspended processing of your request pending our receipt of the 
requested data. After we receive the requested data, we will continue our 
evaluation. If we need additional data co complete our evaluation, we will 
inform you in writing. 

.When you write to us about your tequesc, please include the case number 
(shown above) in your Letter. If you have any questions about the status of 
your request, please call HBJ, at (703) 838-0400, and ask for the Revisions 
Coordinator for your state. 

Sincerely, 

John L. Hatticks 
Chief, Risk Studies Division 
Federal Insurance ~dministration 

Enclosure 

cc: The Honorable James D. Brunet 
Haricopa County Board of Supervisors 



Federal Emergency Management Agency 
Washington, D.C. 20472 

Case No.: 90-09-22P 

9e: Gila River, Cillespie Dam to G i l a  
Bend Indian Reservar ion 

Coarmuni ty: Uaricopa County, Arizona 

Additional Data Required to S u p p o r ~  a Request 
for a ~ l o o d  Insurance study (FTS)/ 

FLood Insurance Rate Kap (FIRY) Revision 

Requestor: Mr. D. E. Sagtamso, P.E. 

The data listed below must  be provided before ve can process your request f o r  
an .PIS/FIRM revision. . 

1. Our review of the submitted HEC-2 hydraulic computer model for the 100- 
year floodway ';long the Gila River and the submitted topographic wotk maps 
t e v e i l g d '  that the floodway vidths measured at several cross sections on 
the work maps do not match. the widths for those  same cross scctions in the 
HEC-2 hydraulic computer nodel. 

The specific cross sections at which these differences occur are shorn 
below: 

Width in Feet 

Cross Section HEC-2 Model Work Yav 

4,180 Hot delineated . 

4,110 Hot d e l i n e a t e d  
4,090 Southernmost Boundary not delineated 
4,080 5,075 
3,985 5,000 
3,775 Sourhernmcst Boundary noc delineated 
3,625 Souchernmosc BourLdarv nor J?l i=antc?d 

3,555 3,570 

Please submit revisad wotk maps, HEC-2 hydraulic conpucet models, or both, 
to resolve these discrepancies. 



2. Our comparison of the submitted HEC-2 hydraulic computer modeL for the 
multiplz profile run and the 100year Ploodvay run along the  Gila River, 
and che subaitted profiles and flcodway data tables, revealed chst the  
cumulative channel distances (as determined by 3 m i n g  the vaLue of the 
XLCEf variabLe in the HEC-2 hydraulic cornpurer wdeLj do not march the 
cumlative channel disiances shown on the profiles md floodway data 
tables at several cross sectiocs. Please note chat allowable tolerances 
for plotting purposes must noc exceed 5% of the horizontal profile scale. 

The specific cross sections at which the differeaces occur are shown below: 

Cumulative Channel Distance in Xil2s 

Cross Section HEC-2 ,Yodel ?rof ile Floodvav Data 'Table 

146.65 
148.26 
149.87 
151.29 
151.48 
152.90 

. 153.09 
153.55 
157.72 
160.95 
162.17 

. 162.36 
163.97 
165.58 
Not shown 
Acceptable 

Please submit a revised HEC-2 hydraulic computer model, profiles and floodway 
daca tables, or all of the above to correct these discrepaccies. 

3. Please submit additional docmentation to support the Zone A fbodin'g 
shown between crols sections 164.73 and 162.74.. The placement of the 

. . .  c r o s ~  3ection line on the submitted work maps and the cross sectional data 
in the HEC-2 hydraulic compoter model indicate chst this area was included 
in the detailed hydrauLic analysis. Therefore an approximate Zone A flood 
zone designation would not seem appropriate. Also, portiocs of the 
Enterprise Canal that are curtently shorn within a Zone B flood zone 
designation an the effective FIRY for Haricopa County, Arizona and 
incorporated areas are shown within this Zone A flooding. Please submit 
documentation to support this changz in zone designation. 

4 .  PLease note that Zone E erosion zones, as shorn on the subnitteC work 
maps, would not be de?icted or. c h e L Y .  These areas, i f  revised as s h o w  
on che work asps, oil1 be depicted as Zone X, since they are presan'tly 
above the revised base (100-yesr) flood e levat ion .  . '  



ATTACHMENT NO 2 

Plotted cross-sections from 162.74 to 164.73. 



Distance X I000 



G I L A  R 3  

D i s t a n c e  % I000 



Distance x 1000 
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Distance * 1000 
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ATTACHMENT NO. 5 

Revised floodway data table. 



FLOODING SOURCE FLOODWAY *** BASE FLOOD** 
WATER SURFACE ELENATION 

WIDTH 
SECTION MEAN HITtIOUT WITH 

AREA VEEITY ~ECULATORY FLOODWAY FLOODWAY I NCREASE 
(FEET). (SQUARE (FEET PER 

FEET) SECOND) (FEET-NGM) 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

* Stream distance 

4140. 1 35080. 6.6 661.0 661.0 
4090. 39437. 5.8 661.0 661.0 
4080. 42132. 5.5 661.0 661.0 
3985. 41268. 5.6 661.0 661.0 
3775. 37403. 6.1 661.0 661.0 
3625. 37358. 6.2 661.0 661.0 
3535. 32731. 7 0 661.0 661.0 
3535. 36808. 6.2 661.0 661.0 
3535. 36061. 6.4 661.0 661.0 
3460. 41665. 5.5 661.0 661.0 
3405. 37205. 6.2 661.0 661.0 
3385. 42856. 5.4 661.0 661.0 
3350. 43792. 5.3 661.0 661.0 
3290. 46790. 4.9 661.0 661.0 
3210. 42266. 5.4 661.0 661.0 
3205. 40577. 5.7 661.0 661.0 
3170. 38793. 5.9 661.0 661.0 
3155. 40264. 5.7 661.0 661.0 
3205. 42272. 5.4 661.0 661.0 
3260. 41487. 5.5 661.0 661.0 
3300. 40929. 5.6 661.0 661.0 
3310. 41418. 5.6 661.0 661.0 
3325. 42616. 5.4 661.0 661.0 

1 3285. 
I 

39572. 5.8 661.0 661.0 
3215. 36642. 6.3 661.0 661.0 

3s upstream of Painted Rock Dam (stream mile 126.0) . 
ion from Painted Rock Dam 

146.550 
146.640 
146.740 
146.780 
146.830 
146.930 
147.020 
147.120 
147.210 
147.310 
147.400 
147.500 
147.590 
147.690 
147.780 
147.880 
147.970 
148.070 
148.160 
.148.250 
148.350 

8 148.440 
148.540 
148.630 
148.730 
148.820 

in mi 
** 661.0 = Ponding eleva 

*** Conditions assuming no ponding upstream from painted Rock Dam 
N 

4 * 
w 
r 
m 

I 
-, -- - -- R -. 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

FLOODWAY DATA- . 
I 

~ i l a  River 



F W I N G  SOURCE 

AA 
AB 
AC 
AD 
AE 
AF 
AG 
AH 
A1 
AJ 
AK 
AL 
AM 
AN 
A0 
AP 
AQ 
AR 
AS 
AT 
AU 
AV 
AW 
AX 
AY 
AZ 

* Stream dist 

BASE FLOOD** 
WATER SURFACE ELEVATION 

I I I I 
2s upstream of Palnted ROCK Dam [ 

I ** 661.0 = Ponding elevation from Painted Rock Dam. 
*** Conditions assuming no ponding upstream from Painted Rock Dam 

L - 

4 * 
w 
F 
m 

L - - 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

FLOODWAY DATAm 
* 

- 3 

~ i l a  River 



I * Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0). I 
I - 
4 FEDERAL EMERGENCY MANAGEMENT AGENCY 

I * 
$ 0 1  

MAR ICOPA COUNTY, ARIZONA 

FLOODWAY DATA* . 
~ i l a  River 



* Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0) . I. 
4 * 
01 
C 
m 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUHTY, I\RIZOHA 

I 

FLOODWAY DATA* 
Gila River 



1 * Stream distance in miles upstream of painted Rock Dam (stream mile 126.0). I 
4 

. 
* FEDERALEMERGENCYMANAGEMENTAGENCY 

a FLOODWAY DATA* 

" I MARICOPA COUHTY, M I Z O N A  Gila River 



1 * Stream distance i n  m i l e s  upstream of Painted Rock Dam (stream m i l e  1 2 6 . 0 ) .  I 
r 

' L  
1 - 
b 

" I  MARICOPA COUNTY, NIIZOHA e 

Gila River 

FEOERALEMERGENCYMANAGEMENTAGENCY 
u 

FLOODWAY DATA* 



1 * Stream distance in miles upstream of painted Rock Dam (stream mile 126.0) . I 

" I MARICOPA COUNTY, ARIZONA 

* * 
01 

1 

G i l a  River 

FEOERALEMERGENCYMANAGEMENTAGENCY 
I 

FLOODWAY DATAo 



I * Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0) . I 
I 
4 I 

* FEOERALEMEROENCYMANAGEMENTAGENCY 

a FLOODWAY DATA* 

- - 
FLOODING SOURCE 

= I MARICOPA COUNTY, ARIZONA 

crmss sECrroN 

GA 
GB 
GC 
GD 
GE 
GF 
GG 
GH 
GI 
GJ 
GK 
GL 
GM 
GN 
GO 
GP 
GQ 
GR 
GS 
GT 
GU 
GV 
GW 
GX 
GY 
GZ 

. 
Gila River 

* 
DIST*CE 

163.600 
163.690 
163.790 
163.880 
163.980 
164.070 
164.160 
164.260 
164.350 
164.450 
164.540 
164.640 
164.730 
164.830 
164.920 
165 020 
165.110 
165.210 
165.300 
165.400 
165.490 
165.590 
165.680 
165.770 
165.870 
165.960 

- 
FLOODWAY 

WIDTH 
(FEm) 

3990. 
3580. 
3360. 
3297. 
3285. 
3345. 
3296. 
3249. 
3322. 
3395. 
3395. 
3430. 
3410. 
3420. 
3480. 
3530 
3510, 
3550. 
3640. 
3835, 
3870, 
3790. 
3552. 
3087. 
2763. 
2618. 

- - - - - 
4 

BASE FLOOD 
WATER SURFACE ELEVATION 

RECUIATORY 
SECTION 
Am 

(SQUARE 
FEET) 

34741. 
31883. 
33452. 
31667. 
30401. 
31125. 
29344. 
28096. 
32671. 
35954. 
37208. 
36493. 
40159. 
37433. 
40478. 
44376. 
40744. 
41113. 
39602. 
46011. 
42854. 
41876. 
39189. 
37908. 
33845. 
32105. 

MEAN 
VELOCITY 
( F E ~  PER 
SECOND) 

6.7 
7.3 
7.0 
7.4 
7.7 
7.5 
8.0 
8.3 
7.2 
6.5 
6.3 
6.4 
5.8 
6.3 
5.8 
5.3 
5.8 
5.7 
.5.9 
5.1 
5.5 . 
5.6 
6.0 
6.2 
6.9 
7.3 

WITHOUT 
FLOODWAY 

(FEET 

728.4 
728.9 
729.6 
730.0 
730.5 
731.2 
731.8 
732.5 
733.4 
734.0 
734.4 
734.8 
735.5 
736.0 
736.6 
737 2 
737.5 
738.0 
738.4 
739.0 
739.3 
739.8 
740.3 
740.8 
741. 1 
741.7 

H I  TI{ 
FLOODHAY INCREASE 

NGVD) 

728.5 
729.0 
729.7 
730.2 
730.8 
731.5 
732.0 
732.7 
733.7 
734.3 
734.7 
735.1 
735.8 
736.3 
737.0 
737.6 
737.9 
738.4 
738.8 
739.5 
739.8 
740.3 
740.7 
741.1 
741.4 
742.0 

0.1 
0.1 
0.1 
0.2 
0.3 
0.3 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 
0.5 
0.5 
0.4 
0.3 
0.3 
0.3 



I * Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0) . I 
L 

4 * FEOERALEMERGENCYMANAGEMENTAGENCY 
w .. 

FLOODWAY DATA* 
P' I 

m MARICOPA COUNTY, I\RIZONI\ ' Gila River JHN00412.30T/tw 



ITEM 3 

Additional information request from FEMA and response to same; November 12, 1990. 



5062 Nonn 19th Avenbe 
Phoenix. AIizona 850 15 
(602) 242-2999 . . 

CELlA BARR 
ASSOCIATES 

July 20, 1990 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
3335 West Durango Street 
Phoenix, Arizona 85009 

Re: Gila River Floodplain and Floodway Delineation, 
From the East Boundary of the Gila Bend 
Indian Reservation Upstream to Gillespie Dam; 
Revised Map Revision Data 
Contract FCD No. 88-52 
FEMA Case No. 90-09-01H 
CBA File No. 41389-01-30 

Dear Mr. Calza: 

This letter and accompanying information is being provided to you to update the 
letter and documents previously conveyed to you on December 18, 1989 as a map 
revision request. The updated information relates to the starting water surface 
elevation at the downstream limit of study located at the Gila Bend Indian 
Reservation boundary. / 

As you are aware, it has been determined by the District, and approved by 
FEMA, that the starting water surface elevation should be computed by the slope 
area method of the HEC-2 program for establishment of a floodplain profile 
under an assumed "no backwater" condition upstream of Painted Rock Dam. This 
assumption yields more reasonable results within the portion of the study reach 
where the resultant water surface profile rises above the prescribed actual ponding 
elevation of 661.0. However, the ponding elevation governs for any downstream 
cross-sections where the "no backwater" computed water surface elevation is lower 
than 661.0. On the revised work maps, profiles and floodway tables included as 
attachments to this letter, the greater of either the computed water surface 
elevation per the HEC-2 program or the ponding elevation of 661.0 from Painted 
Rock Dam has been adopted. 

The new HEC-2 analysis for the "no backwater condition" has also formed the 
baseline run for the establishment of a revised floodway within the ponding area, 
or lower portions, of the study reach. Though the floodway limits were 
established per comparative surcharges between HEC-2 models, a floodway 
elevation of 661.0 is represented on the revised work maps for all locations where 
the HEC-2 computed floodway elevation is a lower value. 

Offices in Artzonc and Czliforn~a 
Engineering Plcrntng . Survey~ng . ;cndscaps Arc,?~tectc:e Hydrolog 



Mr. Pedro Calza 
Flood Control District of 
Maricoua Countvl41389-01-30 .. 
July 20: 1990 
Page 2 

The following is a list of the revised data that should supplement previously 
submitted information: 

1. Letter from the District requesting FEMA's approval of proposed starting 
water surface elevation and 100-year discharges to be used for the study 
reach, and FEMA's reply. 

2. Revised mylar work maps (all sheets). 

3. Revised HEC-2 runs for the 100-year floodplain and floodway. 

4. Revised water surface profiles for the 100-year flood discharge. 

5. Revised floodway data table. 

6. Four complete sets of blue line work maps. 

We hope that the information submitted is sufficient for you to forward to FEMA 
for continuation of their review of the map revision request. If you have any 
questions or comments regarding this submittal, please contact John Conway or 
myseif at (602) 242-2999. 

Sincerely, 

CELLA BARR ASSOCIATES 

LP/ames H. Nelson, P.E. L 
Project Manager 

cc: Mr. Joe Tram, FCDMC 
Mr. Magnus Jolayemi, FCDMC 
Mr. John Conway, CBA 



- 
hooo COFJTRO~ DISTRIC? 

of 
Maricopa County 

3335 West flurango Street Phoenix, Arizona 85009 
Telephone (602) 262-1501 

- 

0. E. Sagramoso, P.E., Chicf Engineer and Ccnera! Manager 

BOARD OF DlRECfORS 

Retsey Baylns 
James 0. Bruner 
Carolc Carpenter 
Tom Freestone 

M Pastor 

Hr. John L. Hat t icks  
Chief, Risk Studies  Division 
Fadera1 Insurance Administration 
Padera1 Emergency Hanagernent Agency 
flrrhington. D.C. 20472 

Re: 316 AD, Case No.: 90-09-01H 
Gila River - C i l l c ~ p i e  Dam t o  Gila Bend Indian Reservation 

Dear Xr. Matticks: 

We have the  following comments in response t o  your l e t t e r  dated March S. 1990 
concerning the subject case: 

The hydrology i n  the  'Gila River and Tr ibutar ies '  i s  the hydrology t h a t  
i s  being used on the major vatercourses v i t h i n  Maricopa County. This 
hydrology r e f l e c t s  the  incorporation of the major events in the  e a r l y  
e i g h t i e s .  The enclosed gage data at C i l l e s p i e  vould support that t h e  
flows s ince  t h a t  time, vould not a l t e r  the  100 year  event. This 
hydrology i s  the  bas i s  f o r  the  previously approved f lood insurance 
s tud ies  and del ineat ions  f o r  the Gila and Salt upstream of this 
loca t ion .  

Currently,  the re  a r e  s t ruc tu res  that a r e  being b u i l t  on the  S a l t  and 
Agua Fr ia .  Upon completion, revised h y d r o l o ~ y  v i l l  be submitted f o r  
reviev. Until that  t h e ,  we f e e l  we are u t i l i z i n g  the most cu r ren t  
hydrology ava i l ab le  fo r  the subjec t  reach. 

2 )  Based upon your discussion and addi t ional  research i n t e r n a l l y ,  I agree  
v i t h  your assessment t h a t  the  s t a r t i n g  vater  surface  e l eva t ion  s h o u l d '  
be lover .  As such. with your concurrence, ve recommend slope area  
methodology be u t i l i z e d  t o  s t a r t  the  de l ineat ion  and keep the 
f loodpla in  de l ineat ion  and ponding del ineat ion  separa te .  Vhen mapping, 
ue v i l l  merge the  f loodplain de l ineat ion  and ponding e levat ion  together  
such t h a t  the  greater  of e i t h e r  661 o r  the  computed vater  surface  
elevation be noted for  flood insurance purposes. 

3 )  The discrepancy betveen the elevation on the f loodpla in  de l ineat ion  map 
t h a t  was submitted (660) versus the  referenced 661 contour on the  
U.S.G.S. topography could be a t t r ibu ted  t o  the  enclosed 1970 floodprone 
area map which indica te9  an e levat ion  of 658 a s  being subject t o  



Page Two - 316 AD, Case #o.r 90-09-018 
Gila River - Cillrcpfe Dam to Gila Bend Indian Beitervacion 

b u d a t i o n .  b comparioon of elevation 658 on the floodpront area map 
and the adopted floodplain delineation map would indicate that rhile 
658 vaa recognized 8s the flood elevation it vat more coosenrative t o  
translate the 660 contour and adopt it. Hovevat. the 661 elevation 
correctly indicates the ponding area ar defined by the Corps. 

It would then appear that a CLOHB i s  no longer necessary rad breed upon your 
concurrence, the EtEC-I1 and floodplain for the Gila River will be modified 
accordingly and be retubmitted. 

Sincerely, 

Joe Tram 
Floodplain Branch naruger 

Enclosures 

JJT/eal 

Info : 

File: Hydrology 
FCD 88-52 



Federal 

CERTIFIED M I L  

ri%~;=wd Emergency Management Agency 
1% 

Washington, D.C. 20472 

)1RI 03\9@ 
RETURN RECEIPT REQUESTED / 

Mr. D. E. Sagramo$o, P.E. Case Number: 90-09-01H 
Chief Engineer and Ceneral Manager Re: Gila River 
Flood Control District of Haricopa County Cotmuni ty: Naricopa County, 
3335 West Durango Street Arizona 

. Phoenix, Arizona 85009 

This is in re$ponse ro a letter dated April 2, 1990, from Mr. Joe Tram, 
Floodplain Branch Manager, of your staff, regarding a request o r  a 
Condi.uona1 Letter af Hap Re-vision (C.LOMR) -for. the Gila  River, f tom Cillespie 
Dam to the Gila Bend Indian Reservation. This CLO-HR was originally requested 
in a letter daced August 24, 1989, from Mr. Pedro Calza, Hydrologist, of your 
staff. The purpose of this CLOMR request was to evaluate the 1982 hydrology 
developed by the U.S. Amy Corps of Engineers (COE), Los Angeles District, 
that your office is proposing to utilize in a revised hydraulic analysis for 
this reach of the Cila River. Mr. Tram responded to the comments presented 
in our March 5 ,  1990, letter to Mr. Calzs concerning the appropriateness of 
utilizing 1982 hydrology in 1990, the proposed starting 100-year water- 
surface elevation for the revi3ed hydraulic analysis, and the elevation used 
to map the 100-year floodplain delineation. 

We have reviewed Mr. Tram's conments and agree with them. Because Mr. Tram 
stated that a C M M R  would no longer be necessary, we will consider our review 
of your request for a CLOHR to be complete, and no additional costs will be 
billed to your office. Please note that the initial review fee of $210 will 
not be refunded. 

The data submitted regarding the hydrology will be incorporated into our 
review of rhe revised hydraulic analysis (Case Number 90-09-223). Upon 
receipt of the revised XEC-2 hydraulic computer model and floodplain mapping 
referenced in Mr. Tram's letter, we will initiate our review. 

If you have any question6 regarding this matter, please call. Hr. Alan Johnson 
of my staff in Uashington, D.C., at.(202) 646-3403. -- .-.. . - -  . . . _ .  - __ - .-..- -..- - . ... . . 

Sincerely, 

Enclosures 

cc: Hi. Joe Tram 
Floodplain Branch Manager, Flood Control 

District of Maricopa County 

Hr. Pedro Calza 
Hydrologist, Flood Control District 
of Maricopa County 

Mr. James Nelson, P.E. 
CeLla Barr A~sociatea 



ATTACHMENT NO. 5 

Revised floodway data table. 



* Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0)  . 

FUX)DINC SOURCE 

CRDSS 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z * 

D1sTmc' 

146.550 
146.650 
146.740 
146.780 
146.830 
146.930 
147.020 
147.120 
147.210 
147.310 
147.400 
147.500 
147.590 
147.690 
147.780 
147.880 
147.970 
148.070 
148.160 
148.260 
148.350 
148.440 
148.540 
148.630 
148.730 
148.820 

FLOODWAY *** 

I .  

** 661.0 = Ponding elevation from Painted Rock Dam 
*** Conditions assuming no ponding upstream from painted Rock Dam 

WIDTH 
(FEm) 

4180. 
4140. , 
4090. 
4080. 
3985. 
3775. 
3625. 
3535. 
3535. 
3535. 
3460. 
3405. 
3385. 
3350. 
3290. 
3210. 
3205. 
3170. 
3155. 
3205. 
3260. 
3300. 
3310. 
3325. 
3285. 
3215. 

BASE FLOOD** 
WATER SURFACE ELEVATION 

4 * 
w 
P 
m 

SECTION 
AREA 

(SQUARE 
FEET) 

39667. 
35080. 
39437. 
42132. 
41268. 
37403. 
37358. 
32731. 
36808. 
36061. 
41665. 
37205. 
42856. 
43792. 
46790. 
42266. 
40577. 
38793. 
40264. 
42272. 
41487. 
40929. 
41418. 
42616. 
39572. 
36642. 

R E C ~ ~ R Y  

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, ARIZONA 

MEAN 
VEILCITY 
(FEET PER 

SECOND ) 

5.8 
6.6 
5.8 
5.5 
5.6 
6 . 1  
6.2 
7.0 
6.2 
6.4 
5.5 
6.2 
5.4 
5.3 
4.9 
5.4 
5.7 
5.9 
5.7 
5.4 
5.5 
5.6 
5.6 
5.4 
5 .8  
6 .3  

WITHOUT 
FLOODWAY 

WITH 
DOWAY 

FLOODWAY DATA* 
h 

Gila River 

INCREASE 

(FEET,NGVD) 

661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 

661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 

0 .0  
0.0 
0.0 
0 .0  
0 .0  
0.0 
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0.0 
0.0 
0.0 
0.0 



I ** 661.0 = Ponding elevation from Painted Rock Dam. 
*** Conditions assuming no ponding upstream from Painted Rock Dam 

FLOOOING SOURCE 

17 MARICOPA COUNTY, ARIZONA 

'llOSS 

AA 
AB 
AC 
AD 
AE 
AF 
AG 
AH 
A1 
AJ 
AK 
AL 
AM 
AN 
A0 
AP 
AQ 
AR 
AS 
AT 
AU 
AV 
AW 
AX 
AY 
AZ 

* Stream distance 

I. 

L 
Gila River 

DIS*A'C$ 

148.920 
149.010 
149.110 
149.200 
149.300 
149.390 
149.490 
149.580 
149.680 
149.770 
149.870 
149.960 
150.050 
150.150 
150.240 
150.340 
150.430 
150.530 
150.620 
150.720 
150.810 

I 150.910 
151.000 
151.100 
151.190 
151.290 

in 

FLOODWAY *** 

4' * 
00 

WIDTH 
(FEET). 

3325. 
3450, 
3590. 
3780. 
3945. 
4135. 
4360. 
4540. 
4595. 
4515. 
4395. 
4230. 
4195. 
4235. 
4250; 
4270. 
4350. 
4445. 
4525. 
4440. 
4250. 
4000. 
3640. 
3460. 
3469. 
3515. 

miles upstream 

BASE FLOOD** 

FEDERALEMERGENCYMANAGEMENTAGENCY 

SECTION 
AREA 

(SQUAIU 
FEET) 

37188. 
36959. 
35682. 
36528. 
37190. 
37262. 
38117. 
37075. 
37232. 
35493. 
37642. 
34876. 
34590. 
33044. 
37965. 
39745. 
40861. 
39183. 
39339. 
39203. 
39228. 
32406. 
28902. 
32522. 
34930. 
34746. 

of 

f NCREASE 

0.0 
0 .0  
0 .0  
0.0 
0.0 
0.0 
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0.0 
0 .0  
0.0 
0.0 
0 .0  
0 . 1  
0 .5  
0 .5  
0 .5  
0 .5  
0 .5  
0 .5  
0 .8  
0 .6  
0.6 

WATER SURFACE ELEVATION 

FLOODWAY DATA* 

MEAN 
VELOCITY 
(FEET PER 

SECOND) 

6.2 
6.3 
6.5 
6 .3  
6.2 
6.2 
6 . 1  
6.2 
6.2 
6.5 
6 . 1  
6.6 
6.7 
7 .0  
6 . 1  
5 .8  
5 .6  
5.9 
5.9 
5 .9  
5 .9  
7 . 1  
8 .0  
7 . 1  
6 .6  
6.6 

Painted Rock 

WITH 
FLXX)DWAY R E C U ~ T O R Y  

HITHOW' 
FK)ODWAY 

Dam (stream 

(FEET-NGVD) 

661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.3 
661.6 
662.0 
662.3 
662.8 
663.4 
664.2 
664.7 

mile 126  

661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661.0 
661 .1  
661.5 
661.8 
662 .1  
662.5 
662.8 
663.3 
664.2 
664.8 
665.3 1 

0 )  . 



r 

b 

- 
I 

- - - - -  

FLOODING SOURCE 

BA 
BB 
BC 
BD 
BE 
BF 
BG 
BH 
BI 
BJ 
BK 
BL 
BM 
BN 
BO 
BP 
BQ 
BR 
BS 
BT 
BU 
BV 
BW 
BX 
BY 

L RX 

* Stream distance in miles upstream of painted Rock Dam (stream mile 126.0) . 

D ~ S T A N C ~  

151.380 
151.480 
151.570 
151.660 
151.760 
151.850 
151.950 
152.040 
152.140 
152.230 
152.330 
152.420 
152.520 
152.610 
152.710 
152.800 
152.900 
152.990 
153.090 
153.180 
153.270 
153.370 
153.460 
153.550 
153.650 
153.750 

FLOODWAY 

k 

4 * 
w 
F 
m 

J 

WIDTH 
(FEET) 

3530. 
3420. ' 
3245. 
3070. 
2950. 
2865. 
2735. 
2575. 
2400. 
2280. 
2175. 
2630. 
3015. 
2920. 
2860. 
2981. 
3425. 
3840. 
3930. 
3805. 
3770. 
3830. 
3910. 
4086. 
4060. 
3925. 

1 

BASE FLOOD 

FEOERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

SECTION 
AREA 

(SQUARE 
FEET) 

33689. 
32499. 
30788. 
29813. 
27215. 
26441. 
27279. 
25014. 
24232. 
24505. 
19264. 
30335. 
36582. 
36254. 
33976. 
38162. 
40557. 
40736. 
40150. 
40505. 
40955. 
46599. 
50426. 
52090. 
52 155. 
49546. 

REGULATORY 

FLOODWAY DATAm 
# 

Gila River 

H EAN 
VELOCITY 
(FEm PER 

SECOND) 

6.9 
7.1 
7.5 
7.7 
8.5 
8.7 
8.5 
9.2 
9.5 
9.4 
12.0 
7.6 
6.3 
6.4 
6.8 
6.1 
5.7 
5.7 
5.8 
5.7 
5.7 
5.0 
4.6 
4.5 
4.4 
4.7 

ELEVATION 

HITI1 
~ M J A Y  
NCVD) 

665.7 
666.1 
666.5 
667.2 
667.7 
668.3 
669.1 
669.7 
670.4 
671.2 
671.6 
673.9 
674.5 
674.8 
675.1 
675.5 
675.8 
676.1 
676.4 
676.7 
676.9 
677.3 
677.5 
677.7 
677.8 
677.9 

WATER SURFACE 

HITHOVP 
F ~ D W A Y  

(FEET 

665.1 
665.5 
666.0 
666.6 
667.2 
667.9 
668.6 
669.4 
670.0 
670.6 
671.1 
673.2 
673.7 
674.0 
674.3 
674.7 
675.0 
675.4 
675.7 
676.0 
676.2 
676.5 
676.7 
676.8 
677.0 
677.1 

INCREASE 

0.6 
0.6 
0.5 
0.6 
0.5 
0.4 
0.5 
0.3 
0.4 
0.6 
0.5 
0.7 
0.8 
0.8 
0.8 
0.8 
0.8 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.9 
0.8 
0.8 



I FWODING SOURCE I FLOODWAY I BASE FLOOD 
WATER SURFACE ELEVATION I 

I x Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0) . I 
k 

4 
). 
OI) 
F 
m 

Y 

FEDERACEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

I 

FLOODWAY DATA* 
3 

Gila River 



. i 

FLOODING SOURCE FUX)DWAY BASE FfXX)C 
WATER SURFACE ELEVATION 

SECTION HEAN W ITtIOVT 
WIDTH 

w1m1 
AREA VELOCITY REGULATORY FLOODWAY FLOODWAY fNCRWISE: smroN D I ~ T A N C ~  (FEET) (S "ARE (FEET PER PE F ET) SECOND) (FEET NGVD) 

DA 156.210 3380. 35026. 6.6 . 690.7 691.2 0.5 
DB 156.300 3215. 32187. 7.2 691.1 691.6 0.5 
DC 156.400 3040. 28618. 8.1 691.6 692.0 0.4 
DD 156.490 2965. 29075. 8.0 692.4 692.7 0.3 
DE 156.590 3015. 32334. 7.2 693.1 693.4 0.3 
DF 156.680 3230. 36562. 6.3 693.8 694.1 0.3 
DG 156.780 3500. 39546. 5.9 694.2 694.5 0.3 
DH 156.870 3555. 42926. 5.4 694.5 694.9 0.4 
DI 156.970 3524. 35455. 6.6 694.6 694.9 0.3 
DJ 157.060 3337. 32609. 7.1 695.0 695.3 0.3 
DK 157.160 2998. 27439. 8.5 695.5 695.8 0.3 
DL 157.250 2893. 25420. 9.2 696.2 696.4 0.2 
DM 157.350 2738. 28906. 8.1 697.3 697.4 0.1 
DN 157.440 2643. 28595. 8.1 697.9 698.0 0.1 
DO 157.540 2705. 27816. 8.4 698.4 698.4 0.0 

DP 157.630 2665. 28045. 8.3 699.0 699.1 0.1 
DQ 157.720 2575. 25270. 9.2 699.5 699.6 0.1 
DR 157.820 2465. 22417. 10.4 700.1 700.2 0.1 
DS 157.910 2395. 27039. 8.6 701.5 701.5 0.0 
DT 158.010 2305. 26018. 9.0 702.0 702.1 0.1 

DU 158.100 2225. 25544 9.1 702.6 702.6 0.0 
DV 158.200 2185. 28031. 8.3 703.2 703.4 0.2 
DW 158.290 2105. 27123 8.6 703.7 703.9 0.2 

DX 158.390 2040. 25544 9.1 703.9 704.2 0.3 

DY 158.480 1995. 22974. 10.1 704.4 704.7 0.3 
DZ 158.580 1945. 23737, 9.8 705.3 705.5 0.2 

I 3C Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0) . 
h 

4 * FEOERALEMERGENCYMANAGEMENTAGENCY 

w FLOOD WAY DATA* 
1 1 MARlCOPA COUNTY, ARIZONA 1 

I Gila River 

r 



FLOOOlNG SOURCE FLOODWAY BASE F W D  
WATER SURFACE ELEVATION 

JC. WIDTH SECTION MEAH WITHOUT WITH 
AREA VEI,,OCITY REGULATORY FU)ODWAY ~ D W A Y  INCREASE CmSSSm*oN 

(FEm) (SQUARE ( F E W P E R  
FEET) SECOND) (FEET NCVD) 

EA 158.670 1975. 25224. 9.2 706.1 706.4 0.3 
EB 158.770 2040. 1 26792. 8.7 706.8 707.2 0.4 
EC 158.860 2155. 29249. 8.0 707.6 707.9 0.3 
ED 158.960 2360. 32433. 7.2 708.1 708.5 0.4 
EE 159.050 2565. 34115. 6.8 708.6 708.9 0.3 
EF 159.150 2733. 35187. 6.6 708.9 709.3 0.4 
EG 159.240 2777. 38882. 6.0 709.4 709.8 0.4 
EH 159.340 2860. 40948. 5.7 709.6 710.0 0.4 
EI 159.430 2945. 39084. 6.0 709.8 710.2 0.4 
EJ 159.520 3065. 39162. 5.9 710.1 710.5 0.4 
EK 159.620 3181. 39245. 5.9 710.4 710.7 0.3 
EL 159.710 3282. 38174. 6.1 710.7 711.1 0.4 
EM 159.810 3362. 38200. 6.1 711.0 711.4 0.4 
EN 159.900 3363. 37923. 6.1 711.2 711.6 0.4 
EO 160.000 3410. 37027. 6.3 711.5 711.9 0.4 
EP 160.090 3420. 35904. 6.5 711.9 712.3 0.4 
EQ 160.190 3410. 35722. 6.5 712.2 712.6 0.4 
ER 160.280 3325. 32178. 7.2 712.6 713.0 0.4 
ES 160.380 3225. 31643. 7.4 713.0 713.5 0.5 
ET 160.470 3135. 32711. 7.1 713.5 714.0 0.5 
EU 160.570 3100. 32110. 7.3 713.9 714.4 0.5 
EV 160.660 3145. 34366. 6.8 714.4 715.0 0.6 
EW 160.760 3245. 35562. 6.6 714.7 715.4 0.7 
EX 160.850 3455. 36617. 6.4 715.0 715.7 0.7 
EY 160.950 3785. 42079. 5.5 715.5 716.2 0.7 
EZ 161.040 4210. 41813. 5.6 715.7 716.4 0.7 



x Stream distance in miles upstream of Painted Rock Dam (stream mile 126.0) . 

C 

FLOODING SOURCE 

CmSS SmloN 

FA 
FB 
FC 
FD 
FE 
FF 
FG 
FH 
FI 
FJ 
FK 
FL 
F'M 
FN 
FO 
FP 
FQ 
FR 
FS 
FT 
FU 
FV 
FW 
FX 
FY 
FZ 

4. 
+., 
w 

DISTANC$ 

161.130 
161.230 
161.320 
161.420 
161.510 
161.610 
161.700 
161.800 
161.890 
161.990 
162.080 
162.170 
162.270 
162.360 
162.460 
162.550 
162.650 
162.740 
162.840 
162.930 
163.030 
163.120 
163.220 
163.310 
163.410 
163.500 

FLOODWAY 

I MARICOPA COUNTY, ARIZONA 

WIDTH 
(FEET) 

4765. 
5170. 1 

5625. 
5880. 
6216. 
6445. 
6482. 
6492. 
6570. 
6730. 
6700. 
6507. 
6403. 
6237. 
6099. 
5974. 
5891. 
5763. 
5611. 
5734. 
5741. 
5538. 
5205. 
4910. 
4645. 
4395. 

, 
BASE FLOOD 

FEDERALEMERGENCYMANAGEMENTAGENCY 

Gila River 

~ ~ C U W \ T O R Y  

FLOODWAY DATAo 

SECTION 
AREA 

(S "ARE 
F % ET) 
43537. 
44983. 
46809. 
44143. 
40281. 
45246. 
40467. 
45970. 
41186. 
47934. 
42553. 
39885. 
43576. 
38266. 
37423. 
37220. 
42334. 
33160. 
42802. 
37737. 
39862. 
40148. 
40021. 
38738. 
37576. 
35347. 

HEAN 
VELOCITY 

(FEET PER 
8 ECOND ) 

5.4 
5.2 
5.0 
5.3 
5.8 
5.2 
5.8 
5.1 
5.7 
4.9 
5.5 
5.9 
5.4 
6.1 
6.3 
6.3 
5.5 
7.1 
5.5 
6.2 
5.9 
5.8 
5.8 
6.0 
6.2 
6.6 

WATER SURFACE 

HITtIOVI' 
FLOODWAY 

(FEET 

716.1 
716.5 
717.0 
717.3 
717.6 
718.1 
718.4 
718.9 
719.1 
719.5 
719.8 
720.2 
720.7 
721.0 
721.5 
722.0 
722.6 
723.0 
723.9 
724.3 
725.0 
725.6 
726.1 
726.6 
727.1 
727.7 

ELENATION 

WITll 
FLOODWAY 

NGVD) 

716.8 
717.1 
717.5 
717.8 
718.0 
718.6 
718.9 
719.4 
719.7 
720.1 
720.5 
720.8 
721.4 
721.6 
722.1 
722.5 
723.1 
723.4 
724.3 
724.6 
725.4 
725.9 
726.4 
726.8 
727.3 
727.8 

f NCREASE 

0.7 
0.6 
0.5 
0.5 
0.4 
0.5 
0.5 
0.5 
0.6 
0.6 
0.7 
0.6 
0.7 
0.6 
0.6 
0.5 
0.5 
0.4 
0.4 
0.3 
0.4 
0.3 
0.3 
0.2 
0.2 
0.1 



- - - -  - - 
b 

- -. - - I- 

* Stream distance in miles upstream of Painted R o c k  Dam (stream mile 126.0) . 

FWODING SOURCE 

. 
4 
Ir 
w 
r 
m 

i 

CROSS SMxoN 

GA 
GB 
GC 
GD 
GE 
GF 
GG 
GH 
GI 
GJ 
GK 
GL 
GM 
GN 
GO 
GP 
GQ 
GR 
GS 
GT 
GU 
GV 
GW 
GX 
GY 
GZ 

D I S T A N C ~  

163.600 
163.690 
163.790 
163.880 
163.970 
164.070 
164.160 
164.260 
164.350 
164.450 
164.540 
164.640 
164.730 
164.830 
164.920 
165.020 
165.110 
165.210 
165.300 
165.400 
165.490 
165.580 
165.680 
165.770 
165.870 
165.960 

FLOODWAY 

FEDERACEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, ARIZONA 

WIDTH 
(FEET) 

3990. 
3580. 
3360. 
3297. 
3285. 
3345. 
3296. 
3249. 
3322. 
3395. 
3395. 
3430. 
3410. 
3420. 
3480. 
3530. 
3510. 
3550. 
3640. 
3835. 
3870. 
3790. 
3552. 
3087. 
2763. 
2618. 

BASE FLOOD 

FLOODWAY DATAa 
I 

Gila R i v e r  

SECTION 
AREA 

(SQUARE 
FEET) 

34741. 
31883. 
33452. 
31667. 
30401. 
31125. 
29344. 
28096. 
32671. 
35954. 
37208. 
36493. 
40159. 
37433. 
40478. 
44376. 
40744. 
41113. 
39602. 
46011. 
42854. 
41876. 
39189. 
37908. 
33845. 
32105. 

REGULATORY 
MEAN 

VELOCITY 
(FEET PER 

SECOND ) 

6.7 
7.3 
7.0 
7.4 
7.7 
7.5 
8.0 
8.3 
7.2 
6.5 
6.3 
6.4 
5.8 
6.3 
5.8 
5.3 
5.8 
5.7 
5.9 
5.1 
5.5 
5.6 
6.0 
6.2 
6.9 
7.3 

WATER SURFACE 

H ITHOUT 
FUX)DWA~ 

(FEm 

728.4 
728.9 
729.6 
730.0 
730.5 
731.2 
731.8 
732.5 
733.4 
734.0 
734.4 
734.8 
735.5 
736.0 
736.6 
737.2 
737.5 
738.0 
738.4 
739.0 
739.3 
739.8 
740.3 
740.8 
741.1 
741.7 

ELEVATION 

WIT)I 
 WAY 

NGVD) 

728.5 
729.0 
729.7 
730.2 
730.8 
731.5 
732.0 
732.7 
733.7 
734.3 
734.7 
735.1 
735.8 
736.3 
737.0 
737.6 
737.9 
738.4 
738.8 
739.5 
739.8 
740.3 
740.7 
741.1 
741.4 
742.0 

f NcREASE 

0.1 
0.1 
0.1 
0.2 
0.3 
0.3 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 
0.5 
0.5 
0.4 
0.3 
0.3 
0.3 



C 

FLOODING SOURCE FLOODWAY BASE FLOOG 
WATER SURFACE ELEVATION 

SECTION 
WIDTH 

HEAN WITtIOVT HITI1 
AREA VELOCITY REGUW\l'ORY FLOODWAY ~ D W A Y  INCREASE sEnloN DISTANC$ (FEET), (SQUARE (FEET PER 
FEET) SECOND) (FEET NCVD) 

HA 166.060 2427. 26664. 8.8 742.3 742.6 0.3 
HB 166.150 2225. r 28014. 8.4 744.0 744.1 0.1 
HC 166.250 2060. 27844. .8 .4 745.9 746.1 0.2 
HD 166.340 1880. 27809. 8.5 747.7 747.9 0.2 
HE 166.410 1753. 27467. 8.6 749.0 749.3 0.3 
HI? 166.420 1608. 29083. 8.1 750.1 750.3 0.2 
HG 166.490 1749. 26667. 8.8 751.1 751.3 0.2 
HH 166.560 1784. 34236. 6.9 752.7 752.9 0.2 
HI 166.580 1765. 15869. 14.8 762.6 762.6 0.0 
HJ 46.000 1800. 25827. 9.1 765.3 765.3 0.0 
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C B A  
Mr. D. E. Sagramoso, P.E. 
Flood Control District of 

Maricopa County 
3335 West Durango Street 
Phoenix, Arizona 85009 

Dear Mr. Sagramoso: 

This is in response to an undated letter received on December 9, 1990, from 
Mr. Ron Nevitt, Floodplain Administrator, Flood Control District of Maricopa 
County, regarding a request for a Letter of Map Revision (LOXR) for the 
effective Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and 
Incorporated Areas. This request reflects revised data for the Gila River 
from Gillespie Dam to the Gila Bend Indian Reservation north of the Town of 
Gila Bend. Mr. Nevitt submitted revised data which were requested in our 
letter to you dated October 11, 1990. This revision is based on a detailed 
study of the above-mentioned segment of the Gila River, which is presently 
mapped as approximate Zone A on the effective FIRM. 

Mr. Nevitt submitted the following information with his letter we received on 
December 9: 

1. Sheets 1 through 18 of 18 of revised topographic blueline work maps 
entitled "Gila River Map Revision Request, Gillespie Dam to Gila 
Bend Indian Reservation, Maricopa County, ~rizona," prepared by 
Cella Bart Associates (Scale: 1" = 400', Contour Interval: 2 feet) 
with a current map issue date of November 12, 1990. 

. Revised HEC-2 printouts and a floppy diskette with input files for 
the 100-year natural and floodway runs executed for the Gila River 
on October 30, 1990. 

3. Panels 1 through 19 of 19 of revised water-surface profiles for the 
100-year recurrence interval flood for the Gila River. 

4 .  Revised floodway data tables for the Gila River. 

We have completed our review of the hydraulic analysis and have determined 
that the above submitted data prepared by Cella Bart Associates are 
acceptable and represent the best available flood data for this reach of the 
Gila River. Also, the note that was supplied in Mr. ~evitt's letter, 
regarding the islands which will be shown in Zone B flooding, is acceptable. 
These islands will be identified on the appropriate FIRM panels by the note, 
1' Community Designated Special Hazard Zone. 11 



Because of the extensive area revised by these data, a LOMR cannot be issued. 
However, we will include this information in the next planned Preliminary 
Physical Map Revision for Maricopa County, Arizona and Incorporated Areas. 
Please note that, in the interim, you may utilize these data in your 
floodplain management programs. These data will not be affected on the 
Preliminary FIRH currently being processed. 

If you have any questions regarding this matter, please contact 
Mrs. Cynthia M. Croxdale of my staff in Washington, D.C., at (202) 646-3458. 

Sincerely, 

ddtA7. L 
William R. Locke 
Acting Chief, Risk Studies Division 
Federal Insurance Administration 

cc: The.Honorable James D. Brunet 
Chairman, Maricopa County 
Board of Supervisors 

~r;' James H. Nelson, P.E. . , sra- 
4;z~;~c-Cella Bart Associates 

Mr. Ron Nevitt 
Flood Control District of 
Haricopa County 


