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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

CAVE CREEK WASH A N D  EAST FORK OF CAVE CREEK WASH 

FLOODPLAIN DELINEATION STUDY 

ARIZONA C A N A L  DIVERSION CHANNEL TO CAVE BUTTE D A M  

INTRODUCTION 

Purpose o f  Study 

The purpose o f  th is  F loodp la in  Delineation Study is to  investigate the 

existence and severity of f lood hazards along Cave Creek Wash f rom the Arizona 

Canal Diversion Channel (ACDC) to Cave But te Dam, and along the East Fork of 

Cave Creek Wash f rom the mouth to 1.42 miles upstream of the mouth. The area 

s tud ied  includes portions o f  unincorporated areas of Maricopa County, Arizona; 

and portions of the C i ty  of Phoenix, Arizona. 

Coordination and Acknowledgements 

References identif ied by number below are described i n  the Bibliography 

and References section of this report. 

The  F lood  C o n t r o l  D i s t r i c t  o f  Mar i copa  County prov ided copies o f  

References 1 through 5. They also provided two, six, and 24 hour ra infa l l  

distributions and miscellaneous art ic les on the Green and Ampt procedure. 

The C i t y  of Phoenix provided copies of References 6 through 12, as wel l  

as a v a i l a b l e  o n e - q u a r t e r  s e c t i o n  a e r i a l  photographs (1" = 0 0  scale), 

topographic maps ( 1  = 200' scale), and zoning maps (1" = 400' scale). 

Excerpts of as-built bridge plans were obtained f rom Ci ty  files. 

So i l  information (Reference 13) was obtained f rom the Soil Conservation 

Service. The United States Geological Survey provided stream f low gage data 

f o r  Cave Creek a t  Peoria Avenue fo r  the period of record, 1957 through 1987. 

T h e  Ar izona Sta te  Un ive rs i t y  C l i m a t o l o g i c a l  Laboratory provided copies of 

p r e c i p i t a t i o n  records  fo r  the Deer Valley Ai rpor t  Station for the period of 

record, 1950 to 1985. 



The Arizona Projects Office of the United States  Bureau of Reclamation 

provided design hydrology summaries, structure locations, and applicable plan 

sections for Reaches 10 and 11 of the Central Arizona Project Canal. 

Aerial Mapping Company, Inc. provided aerial photography, dated December 

1988, of the watershed area north to Cave Butte Dam (1" = 1000' scale). They 

a l s o  p r o v i d e d  a c o m p u t e r  l i s t i n g  of d ig i t ized  cross  sect ions for  t h e  

channelized portion of Cave Creek Wash and a portion of the Arizona Canal 

Diversion Channel (ACDC). 

Amwest Engineering Company, Inc. provided copies of their Letter of Map 

Revision (LOMR) request for FIRM panel 040051 0050C dated January 1988, and a 

request for a Conditional Letter of Map Revision (CLOMR) dated September 1989 

for the area between 11th Avenue and Tierra Buena Lane. 

AREA STUDIED 

Scope of Study 

This  f loodplain del ineat ion study covers incorporated and unincorporated 

a r e a s  of Maricopa County along Cave Creek Wash from the ACDC (River Mile 

15.263) to the toe of Cave Butte Dam (River mile 27.294). The study also 

includes the  East Fork of Cave Creek from the mouth (River Mile 0) to a point 

1.42 miles upstream. The study area is shown in Figure 1. 

Community Description 

Maricopa County has a total area of 9,238 square miles and is located in 

t h e  south  central region of Arizona. Total Maricopa County population in 1990 

i s  p ro jec t ed  t o  b e  2,133,000. The  a r e a  is experiencing rapid population 

growth, having grown from 1,509,262 in 1980. City of Phoenix population in 

1988 was 955,695. 

Terra in  in Maricopa County var ies  f rom mountains to alluvial plains. 

Numerous small, intermittent streams and washes traverse the county. Major 

s t reams include the Gila, Salt, Agua Fria, New and Hassayampa Rivers. 





T h e  a r e a  is located within the  Sonoran Deser t  with mild, short  winters 

and long, hot summers. 

Principal  Flood Problems 

S t o r m s  during summer months generally originate in the  Gulf of Mexico 

a r e a  and  tend t o  be intense and of shor t  duration. Storms a t  o ther  t imes  of 

t h e  year generally originate in the  Pac i f i c  Ocean and tend t o  be more  gent le  

ra ins  of longer duration. Flooding may occur a t  any t ime of the year. 

C a v e  Creek Wash is  controlled by Cave  But te  Dam for flood mitigation 

purposes.  The dam is designed to re ta in  a sufficient  volume of the  100-year 

runoff  t o  permit  release of only 420 c f s  downstream. An emergency spillway 

opera tes  fo r  events  greater  than the  100 year flood. 

C a v e  Creek Wash and the  East  Fork of Cave  Creek Wash within the  study 

a r e a  a r e  l o c a t e d  in wide a l l u v i a l  f lood  pla ins .  Flood hazards along the  

s t r e a m s  result  when the channels overflow and inundate development which has 

occurred along the  streams. 

Flood Protect ion Measures 

C a v e  But te  Dam is operated by t h e  Flood Control Distr ict  of Maricopa 

C o u n t y  t o  mi t iga te  flood hazards f o r  even t s  up t o  and including the  100-year 

f l o o d .  Numerous retention basins located throughout the  watershed also serve 

t o  m i t i g a t e  i n c r e a s e d  runof f  due t o  urban development. Off-stream gravel 

m i n i n g  adjacent  t o  the  channel in some a r e a s  provides unintended s torage which 

may reduce peak flood discharges. 

C o n s t r u c t i o n  of a concre te  lined channel in the  lower reach of Cave Creek 

Wash f rom t h e  ACDC t o  the  a rea  of Swee twate r  Road was substantially completed 

i n  1989 .  T h e  p r o j e c t ,  des igned  by the  U.S. Army, Corps of Engineers, i s  

i n t e n d e d  t o  c o n v e y  t h e  100-year  f l o o d  wi th in  t h e  channel.  Construction 

i n c l u d e s  a l a r g e  sediment basin upstream of the  channel and pier extensions 

f o r  the  Cac tus  Road and Peoria Avenue bridges in order to assure supercri t ical  

f low a s  designed. 



ENGINEERING METHODS 

Hydrologic Analyses 

The watershed was modeled using the U.S. Army, Corps of Engineers HEC-1 

compute r  program. The program version is dated August 2, 1988, as implemented 

by Dodson and Associates, Inc. in their 1989 version of ProHEC1. Modeling 

was  accomplished using the SCS Unit Hydrograph, Initial and Uniform Losses, 

and routing, combining and diversion of sub-basin hydrographs. Derivation of 

input  d a t a ,  assumptions and procedures used in preparation of the computer 

model are  discussed in Reference No. 28. 

The  total watershed area of 34.7 square miles is greater than the previous 

FEMA value of 30.4 square miles. This is primarily due t o  additional 

contributing area that has not been considered in previous studies. There are 

a l so  o t h e r  minor changes in basin delineation which are resultant from flow 

p a t t e r n s  changed by r ecen t  urbanizat ion.  A summary of d ischarges  i s  

presented in Table 1 on the following page. Refer to Exhibit 2 for a plot 

showing peak flood discharge vs. river mile for Cave Creek Wash. 

Hydraulic Analyses 

Standard hydraulic methods were used to determine lo-, 50-, and 100-year 

r e c u r r e n c e  in terva l  flood hazards  for this study. Analyses reported herein 

ref lect  current conditions of the streams. 

C r o s s  sec t ions  fo r  t h e  backwater  analysis  a r e  digi t ized f rom aer ia l  

mapping a t  1:2400 sca le  (Reference 26) with a contour interval of 2 feet. 

Locat ions  of selected cross sections used in the hydraulic analysis are  shown 

in the Flood Profiles (Exhibit 1). Cross section locations are also shown on 

the  Flood Boundary/Floodway Map (Exhibit 3). 

Flood profiles are  drawn showing computed water surface elevations to an 

accuracy of 0.5 fee t  for floods of lo-, 50-, and 100-year frequency. Water 

surface elevations are computed through the use of the Department of the Army, 

C o r p s  of Engineers  HEC-2 Water  Surface  P ro f i l e s  computer  program as  



Table 1 

Summary o f  Discharges 

I D.A. 10-YR 50-YR 100-YR 

Flooding Source and Locat ion (S.M.) (cfs) (cf 8) (cf 8) 

1 Cave Creek Wash 

I Above the Central Arizona Project Canal 2.5 1,700 2,500 2,900 

I 
Below the Central Arizona Project Canal 4.0 2,700 4,000 4,600 

Below Deer Valley Dr ive 5.0 3,000 4,500 5,200 

Above the East Fork Cave Creek 

- 
East Fork of Cave Creek 

I Near Paradise Lane & Central  Avenue 13.4 5,300 7,900 9,100 

I Near Coral Gables & 7 th  Avenue 14.1 5,500 8,200 9,400 

Mouth (Confluence w i th  Cave Creek) 14.6 5,500 8,300 9,500 

Cave Creek Wash 

I Below the East Fork Cave Creek 23.5 8,400 12,700 14,600 

Below 19th Avenue 25.5 8,900 13,400 15,400 

I Above Moon Valley Wash 26.5 8,900 13,400 15,400 

Below Moon Valley Wash 33.1 10,100 15,300 17,500 

I A t  the Confluence w i th  the Arizona Canal 34.7 10,300 16,100 18,500 

Diversion Channel 

i m p l e m e n t e d  by Dodson and Associates, Inc. i n  their 1989 version of ProHEC2. 

I T h e  s t a r t i n g  e leva t i on  i n  the  A C D C  was obta ined using n o r m a l  depth. 

E leva t i ons  used are  re ferenced t o  the National Geodetic Vert ical  Datum of 

I 1929. Locat ions  of Elevation Reference Marks used in this study are shown on 

t h e  maps (Exhibit 3) and are described in the Elevation Reference Marks Table 

I i n  Appendix A. 



Hydrau l i c  analyses are based upon unobstructed flow conditions. Flood 

e levat ions  presented here in are considered v a l i d  only i f  the bridges and 

culverts remain unobstructed, and dams i n  the watershed do not fail. 

FLOOD PLAIN MANAGEMENT APPLICATIONS 

This study has been performed to meet the standards of the National Flood 

Insurance Program as defined by Reference 22. 

A pr ime purpose of the National Flood Insurance Program is to  encourage 

s t a t e  and local governments to adopt sound flood plain management programs. 

This  study, therefore,  includes a f l ood  boundary map designed t o  assist 

communities i n  developing sound flood plain management measures. 

Flood Boundaries 

I n  o rder  t o  p rov ide  a na t iona l  standard without regional discrimination, 

the 100-year f lood has been adopted by the Federal Emergency Management Agency 

(FEMA) as the base flood for purposes of flood p la in management measures. The 

boundary o f  the 100-year f l ood  has been delineated using flood elevations 

de termined a t  each cross section; between cross sections, the boundaries were 

i n t e r p o l a t e d  using topographic maps a t  a scale o f  1:2400 wi th a contour 

interval of 2 feet  (Reference 26.) 

The boundary of the 100-year f lood is shown on the Flood Boundary and 

F loodway Map  (Exhibit 3). Small areas wi th in the flood boundaries may l i e  

above the f l o o d  elevations, and therefore, may not  be subject to  flooding. 

Due  t o  l i m i t a t i o n s  of the map scale and lack o f  detailed topographic data, 

such areas are not shown. 

Floodways 

E n c r o a c h m e n t  o n  f l o o d  p la ins,  such as a r t i f i c i a l  fill, reduces the  

f l o o d  c a r r y i n g  capaci ty ,  increases f l ood  he igh ts  o f  streams, and increases 

f l o o d  hazards i n  areas beyond the encroachment itself. One aspect of flood 

p l a i n  management  involves balancing the  economic  gain f r o m  f loodp la in  

deve lopment  against the resulting increase i n  f lood hazard. For purposes of 



t h e  Nat ional  Flood Insurance Program, the  concept  of a floodway is  used a s  a 

t o o l  t o  a s s i s t  l o c a l  c o m m u n i t i e s  in this aspect  of flood plain management.  

Under this concept, the  area  of t h e  100-year flood is divided in to  a floodway 

a n d  a f loodway fringe. The floodway is the  channel of a s t r e a m  plus any 

a d j a c e n t  flood plain areas  tha t  must  be kept  f ree  of encroachment  in order 

t h a t  t h e  100-year  flood can be carried without substantial increase in flood 

h e i g h t s .  Minimum federal  s tandards  l imit  such increases in flood heights t o  

1.0 f o o t ,  provided t h a t  h a z a r d o u s  v e l o c i t i e s  a r e  n o t  p r o d u c e d .  Typica l  

r e l a t i o n s h i p s  b e t w e e n  t h e  f l o o d w a y  and  t h e  f loodway f r i n g e  and  t h e i r  

significance t o  flood plain development a r e  shown in Figure 2. 

T h e  floodway presented fo r  this study was computed on the  basis of equal 

c o n v e y a n c e  reduction from each side of the  flood plain and adjusted fo r  high 

v e l o c i t i e s  and  phys ica l  d i s c o n t i n u i t i e s .  T h e  resu l t s  of these  computations 

a r e  tabulated a t  selected cross sect ions  for each s t ream segment  for which a 

floodway is computed (Table 2). 

ENCROACHMENT ENCROACHMENT 

BE USED FOR DEVELOPMENT BV 
RAISING a R o u w  

LlNE A .B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT 
LINE C .  0 ISTHE FLOOD ELEVATION AFTER ENCROACHMENT 

FIGURE 2 
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FLOODING SWRCE 

Cmas Section 

AT 
AU 
AV 
AW 
AX 
AY 
AZ 
B A 
BB 
BC 
BD 
BE 
BF 
BG 
BH 
BI 
BJ 
BK 
BL 
BM 
BN 
BO 
BP 
BQ 

' Milom abevo 

Distance1 

17.588 
17.662 
17.783 
17.932 
18.081 
18.174 
18.269 
18.362 
18.456' 
18.545 
18.640 
18.734 
18.832 
18.925 
19.018 
19.117 
19.210 
19.313 
19.418 
19.560 
19.742 
19.847 
19.960 
20.049 

mouth 

FLOODWAY 

2 ~ o o t .  NQVD 1 0 2 0  

Width 
(Feet) 

338. 
250. 
143. 
110. 
185. 
268. 
228. 
212. 
223. 
288. 
255. 
228. 
215. 
200. 
172. 
120. 
157. 
160. 
163. 
130.  

85.  
86 .  
73. 
50.  

-4 

r = 
m 
U 

1 

WATER SURFACE ELEVATION2 

Section 
Area 

(Sq. Ft.) 

3195. 
1988. 
1271. 
1047. 
2411. 
3010. 
2349. 
2086. 
1315. 
3071. 
2581. 
2232. 
2198. 
2086. 
1483. 
1023. 
1462. 
1330. 
1343. 
1308. 

969. 
868. 
441. 
366. 

- 

With 
Floodway 

1284.7 
1284.8 
1286.4 
1291.4 
1299.6 
1300.2 
1300.3 
1300.6 
1307.3 
1308.4 
1309.5 
1309.7 
1310.2 
1310.7 
1310.9 
1312.7 
1317.2 
1323.3 
1325.6 
1328.2 
1332.0  
1332.1  
1332.4 
1338.4  

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

Burgess & Niple, Inc. 
Engineers and Architects 

Mean 
Velocity 

(FeetlSecJ 

4 .8  
7 . 7  

1 2 . 1  
14 .7  

6 .4  
5 . 1  
6 .6  
7.4 

11 .7  
5 .0  
6 . 0  
6 .9  
7 . 0  
7 . 4  

10.4 
1 5 . 1  
10.5 
1 1 . 0  
10.9 
11.2 

5 .9  
6 .6  

12 .9  
15 .6  

FLOODWAY DATA 

CAVE CREEK WASH 

Without 
Floodway 

1283.7 
1283.8 
1285.6 
1291.0 
1299.5 
1300.2 
1300.2 
1300.5 
1307.3 
1308.3 
1309.4 
1309.7 
1310.2 
1310.6 
1310.9 
1312.5 
1317.2 
1323.3 
1325.6 
1328.2 
1332.0 
1332.1  
1332.4 
1338.4 

Increase 

1 . 0  
1 . 0  

. 8  

. 4  

.1 

. O  

.I 

.1 

. O  

.1 

.1 

. O  

. O  

.1 

. O  

. 2  

. O  

.O  

. O  

. O  

. O  

. O  

. O  

. O  



1 ROODINGSOURCE I FLOODWAY I WATER SURFACE ELEVATIDhe I 
Width 
(Feet) 

57. 
71. 
73. 
114. 
139. 
130. 
64. 
156. 
250. 
160. 
225. 
166. 
225. 
225. 
225. 
200. 
200. 
245. 
421. 
410. 
400. 
377. 
180. 
160. 

1 I I 
'Mllo. above mouth 
2 ~ e e t ,  NQVD 1 8 2 9  

Sectim 
Area 

(Sq. Ft3 
536. 
561. 
640. 
796. 
841. 
1059. 
398. 
852. 
850. 
554. 
654. 
986. 
647. 
814. 
686. 
832. 
686. 
702. 
812. 
1165. 
1253. 
879. 
560. 

1293. 

Mean 
Velocity 

(Feet/SecS 
10.6 
10.2 
8.9 
7.2 
6.8 
5.4 

14.3 
6.7 
6.7 

10.3 
8.7 
5.8 
8.8 
7.0 
8.0 
6.6 
8.0 
7.8 
6.8 
4.7 
4.4 
6.3 
9.8 
4.3 

With 
Floodway 
1343.5 
1345.5 
1347.5 
1349.7 
1352.3 
1353.3 
1356.0 
1366.0 
1367.3 
1374.7 
1380.4 
1383.6 
1387.1 
1390.2 
1393.9 
1396.2 
1398.0 
1399.7 
1401.2 
1404.5 
1406.1 
1407.6 
1414.2 
1416.7 

m - 
N Engineers and ~rchitects I CAVE CREEK WASH I 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

Burgess & N i ~ l e ,  Inc. FLOODWAY DATA I 



ROODING SOURCE 

Cmss Section 

CP 
CQ 
CR 
CS 
CT 
CU 
CV 
CW 
CX 
CY 
CZ 
DA 
DB 
DC 
DD 
DE 
DF 
DG 
DH 
DI 
D J 
DK 
DL 
DM 

l Mllm. .bow* 

Distance1 

22.578 
22 .675  
22.794 
22 .880  
22 .990  
23 .097  
23 .168  
23.253 
23.334 
23.416 
23.514 
23 .591  
23 .691  
23 .815  
23.912 
23 .989  
24 .106  
24.195 
24.322 
24.444 
24 .542  
24.635 
24 .738  
24 .838  

mouth 

ROODWAY 

2~mmt,  N Q V D  1 8 2 9  

Width 
(Feet) 

96 .  
198 .  
183 .  
169 .  
136 .  
132.  

99 .  
100 .  
100 .  
140 .  
153 .  
210.  
120 .  
264. 
382.  

-i 

m 
U 

7 

WATER SURFACE ELEVATION2 

Section 
Area 

(Sq. Ft.) 

772 .  
1406 .  
1174.  

775 .  
643.  
561 .  

, FLOODWAI 

IN  Tb 

835 .  
922 .  

1135 .  
1776 .  
1144 .  

647. 
494.  
935.  
787 .  

With 
Fioodway 

1417.2  
1418 .7  
1419 .5  
1420 .5  
1424 .6  
1430 .6  

UEATED 

1462 .6  
1465 .2  
1465 -7 
1466.2  
1466 .4  
1467 .3  
1 4 7 2 . 1  
1477 .8  
1481  . O  

& 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

Burgess & Niple, Inc. 
Engineers and Architects 

- 

Mean 
Velocity 

(FeetISec.) 

7 . 1  
3 .9  
4 . 7  
7 . 1  
8 .6  
9 . 8  

IS NOT DELI 

I S  REACH 

6 .3  
5 . 7  
4 .7  
3 . 0  
4 . 6  
8 . 2  

10 .7  
5 .6  
6 .6  

1 

FLOODWAY DATA 

CAVE CREEK WASH 

Without 
Floodway 

1416 .5  
1418 .0  
1418 .6  
1 4 2 0 . 0  
1423 .6  
1429 .9  
1 4 3 3 . 1  
1434 .5  
1440 .4  
1443 .8  
1 4 4 8 . 1  
1 4 5 3 . 1  
1455 .2  
1459 .0  
1 4 6 1  .O 
1462 .6  
1465 .2  
1465 .7  
1465 .9  
1 4 6 6 . 0  
1466 .3  
1472 .0  
1476 .9  
1480 .3  

Increacle 

.7 

. 7  

. 9  

. 5  
1 . 0  

. 7  

. o  

. O  

. O  

. 3  

. 4  
1 . 0  
.I 
. 9  
- 7  



c. 
N 

I 

-I 

r 
= 
m 
nY 

ROODING SOURCE 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

Burgess & Niple. Inc. 
Engineers and Architects 

* ~ . e t ,  NQVD 1020 

C m  Section 

DN 
DO 
DP 
DQ 
DR 
DS 
DT 
DU 
DV 
DW 
DX 
DY 
DZ 
E A 
EB 
EC 
ED 
EE 
EF 
EG 
EH 
EI 
E J 
EK 

' Miles above 

FLOODWAY DATA 

CAVE CREEK WASH 

Distance1 

24.943 
25.048 
25.163 
25.262 
25.374 
25.434 
25.500 
25.561 
25.680 
25.786 
25.947 
26.058 
26.152 
26.265 
26.372 
26.492 
26.582 
26.673 
26.784 
26.883 
26.984 
27.060 
27.166 
27.294 

mouth 

ROODWAY 

Width 
(Feat) 

440. 
400. 
235. 
273. 
98. 
66. 
80. 
101. 
100. 
100. 
100. 
73. 
70. 
87. 
97. 
90. 
80. 
60. 
50. 
50. 
50. 
29. 
39. 
50. 

WATER SURFACE ELEVATION2 

With 
Floodway 

1484.4 
1487.6 
1493.1 
1495.0 
1500.2 
1504.2 
1507.7 
1514.4 
1514.8 
1516.4 
1521.9 
1523.8 
1525.7 
1528.1 
1531.4 
1532.2 
1532.4 
1534.9 
1546.3 
1547.9 
1548.1 
1559.5 
1562.2 
1562.5 

Section 
Area 

(Sq. Ft.) 

1411. 
676. 
927. 
1082. 
432. 
368. 
705. 
759. 
497. 
276. 
388. 
307. 
353. 
220. 
372. 
511. 
544. 
146. 
123. 
391. 
273. 
90. 

182. 
233. 

Mean 
Velocity 

(Feat/SecJ 

3.7 
7.7 
5.3 
4.5 

11.3 
13.3 
6.9 
3.8 
5.4 
9.1 
5.9 
7.2 
5.7 
8.7 
4.6 
3.1 
2.4 
8.9 
8.9 
2.6 
3.3 

10.0 
3.3 
1.7 

Without 
Floodway 

1483.4 
1487.3 
1492.2 
1494.0 
1499.4 
1504.0 
1507.7 
1514.4 
1514.7 
1516.3 
1521.1 
1523.5 
1525.0 
1528.1 
1531.3 
1532.1 
1532.2 
1534.0 
1546.2 
1547.3 
1547.3 
1559.5 
1562.2 
1562.5 

Increaa 

1.0 
.3 
.9 

1.0 
.8 
.2 
.O 
.O 
.1 
.1 
.8 
. 3  
- 7  
.O 
.1 
.i 
.2 
.9 
.1 
.6 
.8 
.o 
.o 
.O 
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I FLOODING SWRCE 

c m  section 

BM 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 

-I 

! 
111 
10 

- 

Distance1 

-19.560 
.029 
.I12 
.I98 
.288 
.398 
.482 
.575 
.697 
.826 
.945 

1.035 
1.121 
1.204 
1.315 
1.420 

FLOODWAY 

FLOOD CONTROL DI8TRlCT O f  MARICOCA COUNTY 

Burgess & Niple, Inc. 
Engineers and Architects 

Width 
(Feet) 

130. 
131. 
187. 
200. 
151. 
182. 
191. 
210. 
160. 
160. 
160. 
160. 
160. 
160. 
155. 
400. 

WATER SURFACE ELRIATION2 

FLOODWAY DATA 

EAST FORK OF CAVE CREEK WASH 

With 
Floodway 

1328.2 
1329.4 
1332.9 
1333.3 
1333.3 
1337.3 
1342.4 
1344.8 
1346.0 
1348.3 
1352.5 
1353.6 
1355.2 
1355.7 
1359.8 
1361.6 

Sectim 
Area 

(Sq. Ft.) 

1308. 
683. 

1603. 
1459. 
745. 
1139. 
829. 
1294. 
1221. 
776. 
1224. 
1119. 
1387. 
867. 

1341. 
1102. 

Mean 
Velocity 

(FeetISec.) 

11.2 
13.9 
5.9 
6.5 

12.8 
8.3 

11.5 
7.3 
7.7 
12.1 
7.7 
8.4 
6.8 
10.8 
6.8 
7.6 

Withaat 
Floodway 

1328.2 
1329.4 
1332.9 
1333.3 
1333.3 
1337.3 
1342.4 
1343.8 
1345.1 
1348.3 
1352.1 
1352.9 
1354.2 
1355.4 
1359.3 
1361.0 

Increase 

- 0  
.O 
.O 
.O 
.O 
.O 
.O 

1.0 
.9 
.O 
.4 
.7 

1.0 
.3 
.5 
.6 



A s  shown on the  Flood Boundary and Floodway Map (Exhibit 21, the  floodway 

w i d t h s  w e r e  d e t e r m i n e d  a t  c r o s s  s e c t i o n s ;  b e t w e e n  c r o s s  s e c t i o n s ,  t h e  

boundaries were interpolated. In cases  where the  boundaries of the  floodway 

a n d  t h e  1 0 0 - y e a r  f lood a r e  e i t h e r  c l o s e ,  t o g e t h e r  o r  col l inear ,  only the  

floodway boundary has been shown. 

T h e  a r e a  between the  floodway and the  boundary of the  100-year flood is  

t e r m e d  t h e  floodway fringe. The floodway fringe thus encompasses the  portion 

of the  flood plain t h a t  could be completely obstructed without increasing the  

w a t e r - s u r f a c e  elevation of t h e  100-year flood by more than 1.0 foo t  a t  any 

point. 

INSURANCE APPLICATION 

F o r  f lood insurance rating purposes, flood insurance zone designations a r e  

a s s i g n e d  t o  a c o m m u n i t y  based  o n  the  resul ts  of the  engineering analyses. 

These  zones a r e  a s  follows: 

Zone AE: Zone AE i s  t h e  flood insurance r a t e  zone t h a t  

c o r r e s p o n d s  t o  100-year  f loodplains  t h a t  are 

d e t e r m i n e d  in t h e  F lood  I n s u r a n c e  S t u d y  by 

de ta i l ed  methods. In most instances, whole-foot 

b a s e d  f l o o d  e l e v a t i o n s  d e r i v e d  f r o m  d e t a i l e d  

h y d r a u l i c  a n a l y s e s  a r e  s h o w n  a t  s e l e c t e d  

intervals within this zone. 

Zone AO: Zone  A 0  i s  the  flood insurance r a t e  zone t h a t  

corresponds t o  a r e a s  of 100-year shallow flooding 

(usual ly  s h e e t  f l o w  on s loping t e r r a i n )  where  

average  depths a r e  between 1 and 3 feet .  Average 

w h o l e - f o o t  d e p t h s  d e r i v e d  f r o m  t h e  d e t a i l e d  

hydraulic analyses a r e  shown within this zone. 



Zone E: Zone E i s  t h e  f l ood  insurance rate zone that  

corresponds t o  erodable areas within the 100-year 

f l o o d  p l a i n  which are above the 100-year f lood 

elevations. I f  eroded, these areas may be below 

the 100-year f lood elevation. 

Zone X: Zone X i s  the  f l ood  insurance rate zone that 

corresponds t o  areas outside the 500-year flood 

p la in ,  areas w i t h i n  the 500-year f l ood  plain, 

areas of 100-year flooding where average depths 

are less than 1 foot, areas of 100-year flooding 

where the contributing drainage area is iess than > 
1 square mi le ,  and areas p r o t e c t e d  f rom the 

1 0 0 - y e a r  f l o o d  b y  levees.  N o  base f l o o d  

elevations or depths are shown wi th in this zone. 

OTHER STUDIES 

Cave Creek was previously studied by the Federal Emergency Management 

Agency  using detailed methodology in 1980. The most recent map revision dated 

September 29, 1989 i s  based upon the 1980 study. Numerous changes have 

occurred along Cave Creek Wash during the past 10 years, including: 

Construction of the ACDC 

Concrete l ined channelization, ACDC to Sweetwater Road 

Sediment basin at Sweetwater Road 

Construction of the Greenway Road bridge and channelization 

Construct ion of channelization f rom Tierra Buena Lane t o  Bel l  Road, 

inc luding bridges a t  T ierra Buena Lane, 11th Avenue, 10th Avenue, 

and Phelps Road 

P a r t i a l  cons t ruc t ion  o f  channe l iza t ion  f rom Bel l  Road to Union 

H i l l s  Drive 

Cont inued grave l  mining and landf i l l  operations between Beardsley 

Road and 7th Street 

Channelization and relocation o f  Cave Creek Wash midway between the 

CAP Canal and Cave But te Dam 



* I n c r e a s e d  u r b a n i z a t i o n  of t h e  w a t e r s h e d  and additional tributary 

a r e a  not previously considered 

1 D u e  t o  changes in the  s t ream and watershed a s  noted above, this study is  

n o t  in agreement  with the  current  Flood Insurance Study fo r  Maricopa County, 

I A r i z o n a .  T h i s  study re f l ec t s  the  most current  and bes t  d a t a  available, and 

should supercede the  previous study. 

I 
LOCATION OF DATA 

I Survey ,  h y d r a u l i c ,  a n d  o t h e r  pe r t inen t  d a t a  used in th is  study may be 

I obtained from the  Flood Control  District of Maricopa Count, 3335 West Durango 

S t ree t ,  Phoenix, Arizona 85009. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



BIBLIOGRAPHY AND REFERENCES 

1. Cave Creek Wash Master Development Plan Executive Summary by Wirth 

Associates, Inc., dated February, 1982. 

2. Upper East Fork Cave Creek Area Drainage Master Study by NBSfLowry, dated 

October, 1987. 

3. G i la  River Basin, Phoenix, Arizona and Vicinity, Hydrology Part 2, Design 

Memorandum No. 2, by the COE, dated 1982. 

4. Arizona Irrigation Guide, Part 681 Soils, by the SCS, dated 1986. 

5. Excerpts from NOAA Technical Memorandum N W S  Hydro-40 Depth-Area Ratios in 

4 dated August, 1984. 

6. G i l a  River  Basin, New River and Phoenix Ci ty Streams, Arizona, Design 

Memorandum No. 2, Hydrology Part 1, by the COE, dated 1973. 

7. Repor t  on Flood of 22 June, 1972, Phoenix Metropolitan Area, Arizona, by 

the COE, dated October, 1972. 

8. Gi la  River  Basin, New River and Phoenix City Streams, Arizona, Design 

Memorandum No. 3, General Design Memorandum - Phase 1, Plan Formulation, 

by the COE, dated March, 1976. 

9. G i la  R iver  Basin, Phoenix, Arizona and Vicinity, Arizona Canal Diversion 

Channel - 40th Street to Cactus Road, by the COE, dated April, 1986. 

10. C i t y  of Phoenix, Arizona, Cave Creek Flood Maps, Project No. ST-74248.00, 

by Yost and Gardner Engineers, dated April, 1975. 

by AMWEST Engineering Company, Inc., dated April, 1988. 



12. F l o o d  Insurance Study, Maricopa County, Arizona and Incorporated Areas, 

Volumes 1 throuqh 3, by the Federal Emergency Management Agency, dated 

April, 1988. 

13. Soil Survey of Maricopa County, Arizona, Central  Part, by the SCS, dated 

September, 1977. 

14. Storm Drain Design M a n u 4  

dated September, 1985. 

15. Storm Drain Desiqn Manual, C i t y  of Phoenix. 

16. N a t i o n a l  Engineer ing Handbook, Section 4, Hydrology, by the SCS, dated 

August, 1972. 

17. U rban  Hydro loqy  f o r  Sma l l  Watersheds, 2nd Edition, (Technical Release 

Number 55), by the SCS, dated June, 1986. 

18. Hydrologic Analysis of Ungaged Watersheds Usinq HEC-1, by the COE, dated 

April, 1982. 

19. 5 by the 

USGS, dated 1983. 

20. A p p r o x i m a t e  Method f o r  Quick F l o o d  P l a i n  Mappinq, ASCE N a t i o n a l  

Convention, November, 1975. 

21. Cond i t ions  and Cr i ter ia  f o r  Floodway Revisions. Conditions and Cr i te r ia  

f o r  Issuinq Let ters of Map Revision. Conditions and Cr i te r ia  for Issuinq 

Le t te rs  of Map Amendment. A l l  three by FEMA, dated October, 1988. 

22. 

by FEMA, dated September, 1985. 

23. NOAA Technical Memorandum NWS Hydro-40, Depth-Area Ratios i n  the Semi-Arid 

Southwest  Uni ted States, by the National Weather Service, dated August, 

1984. 



24. Brakensick, D.L. and W.J. Rawis, 1983. Green-Ampt Infiltration Model 

P a r a m e t e r s  for  Hydroloqic Classif icat ion of Soils, contained in John 

Borrelli ,  Victor R. Hasfurther, and Robert D. Burman (ed.) Advances in 

I r r iga t ion  and Drainage Surviving External  Pressures.  Proceedings of 

Amer ican  Society of Civil Engineers specialty conference, New York, New 

York, pages 226-233. 

25. HEC-1 Flood Hydroqraph Package Users Manual, by the COE, dated March, 

1987. 

26. Topographic Scale 1:2400, Contour interval 2 feet,  by Aerial Mapping 

Company, Inc. 1989. 

27. U.S. D e p a r t m e n t  of t h e  I n t e r i o r ,  Geological Survey, 7-112 minute  

topographic quadrangle mapping, Sunnyslope, Arizona (Photo revised 1981) 

28. Cave Creek Hydroloqy Report, Burgess & Niple, Inc., January, 1990. 

29. Report on Mannings "n" Values, Burgess & Niple, Inc., September, 1989. 



L E G E N D  

---- 1 0 0  Y E A R  F L O O D  

--- 5 0  Y E A R  F L O O D  

1 0  Y E A R  F L O O D  

C R O S S  SECTION' .  

L O C A T I O N  

I DISTANCE If4 MILES ABOVE MOUTH I 

i 





. ~ ,  . . . . 

. . . . . . . 

1 0 0  Y E A R  F L O O D  

5 0  Y E A R  F L O O D  

------ 1 0  Y E A R  F L O O D  

C R O S S  S E C T I O N '  

L O C A T I O N  

DISTANCE IN M I L E S  ABOVE MOUTH 



I 
L E G E N D  j 

. . 

. . 
. . . . .  1 0 0  Y E A R  F L O O D  : 

. . 

. .~ 5 0  Y E A R  F L O O D  - - - - , - -  1 0  Y E A R  F L O O D  
+ -- 

. . 3 S T R E A M  B E D  1 . . ~ . ~  .. 

D I S T A N C E  I N  M I L E S  A B O V E  M O U T H  1 

C R O S S  S E C T I O N  

L O C A T I O N  



/355 

/350 

L E G E N D  

--- 
--- 5 0  Y E A R  F L O O D  

1 0  Y E A R  F L O O D  

S T R E A M  B E D  

C R O S S  S E C T I O N '  

L O C A T I O N  

DISTANCE IN  M ILES  ABOVE MOUTH 



---- 1 0 0  Y E A R  F L O O D  

--- 5 0  Y E A R  F L O O D  

------ 1 0  Y E A R  F L O O D  

S T R E A M  B E D  

C R O S S  SECTION' .  

L O C A T I O N  

12.95 2300 23.10 23. /5 23.20 23.25 23.30 23.35 23.40 23.45 23.55 23.60 

DISTANCE IN M ILES  ABOVE MOUTH 



---- 1 0 0  Y E A R  F L O O D  

5 0  Y E A R  F L O O D  

--- 1 0  Y E A R  F L O O D  

S T R E A M  B E D  

C R O S S  SECTION' .  

L O C A T I O N  

DISTANCE I N  M I L E S  ABOVE MOUTH 

I 



---- 1 0 0  Y E A R  F L O O D  

3- 5 0  Y E A R  F L O O D  

- - - . - - -  1 0  Y E A R  F L O O D  

77w S T R E A M  B E D  

C R O S S  S E C T I O N ' .  

L O C A T I O N  

DISTANCE I N  M I L E S  ABOVE MOUTH 



, 

/500 
A 

0 
m 
> 
z - 
C /495 
W 
W 
I' 

z 

z /490 
0 - 
C 

.> . . , .~ 

4 
> 
W 

' W /485 

/480 ' L E G E N D  

1 C Q  Y E A R  F L O O D  

5 0  Y E A R  F L O O D  

------ 1 0  Y E A R  F L O O D  

/475 

C R O S S  SECT ION ' ,  

L O C A T I O N  

24.90 24.95 2500 25.05 25.20 25.25 25.20 25.25 2530 25.35 25.45 25.50 2555 

DISTANCE IN M I L E S  ABOVE MOUTH 



100  Y E A R  F L O O D  

--- 5 0  Y E A R  F L O O D  

1 0  Y E A R  F L . O O D  

C R O S S  SECTION'.  

L O C A T I O N  

I 
DISTANCE I N  M I L E S  ABOVE MOUTH 1 



i 

L E G E N D  

1 0 0  Y E A R  F L O O D  

--- 5 0  Y E A R  F L O O D  

------ 1 0  Y E A R  F L O O D  

C R O S S  SECT ION ' .  

L O C A T I O N  

I 
DISTANCE IN MILES ABOVE MOUTH 

I 



D 
0 
> 
z - 
I- /340 
W 
W 
LL 

z - 
Z /335 
0 

k- 
a 
> 
W 

I330 

I325 L E G E N D  

-- 1 0 0  Y E A R  F L O O D  

5 0  Y E A R  F L O O D  

1 0  Y E A R  F L O O D  

/320 7-w S T R E A M  B E D  

C R O S S  SECTION' .  

L O C A T I O N  

/9.70 H.75 /9.80 /9.85 /?.SO 19.95 20.00 20. /O 20, /5 20 30 20.35 

DISTANCE IN  M ILES  ABOVE MOUTH 



1 0 0  Y E A R  F L O O D  

--- 5 0  Y E A R  F L O O D  

------ 1 0  Y E A R  F L O O D  

C R O S S  S E C T I O N ' .  

L O C A T I O N  

! 
DISTANCE IN M ILES  ABOVE MOUTH 



/385 

/380 

1375 

/370 

/365 

5 0  Y E A R  F L O O D  

1 0  Y E A R  F L O O D  

S T R E A M  B E D  

C R O S S  S E C T I O N ' .  

L O C A T I O N  

21.00 21.05 2/. /O 2/. 20 Zl.30 2/. 35 22-40 21.45 21.50 '21.55 
! 

I DISTANCE I N  M I L E S  ABOVE MOUTH I 



---- I C 0  Y E A R  F L O O D  

--- 5 0  Y E A R  F L O O D  

------ 1 0  Y E A R  F L O O D  

C R O S S  SECTION' .  

L O C A T I O N  

DISTANCE IF4 M ILES  ABOVE MOUTH 



~ ~-~ - ~~~ 

a 
W 
J Y  - W 

M O 
a 

LLI 

J 
L1 

f4/5 

/4/0 

0 
4 
a 
0 

---- I C G  Y E A R  F L O O D  

5 0  Y E A R  F L 5 0 D  
a Q .= 

1 0  Y E A R  F L O O D  + 

s 
C R O S S  S E C T I O N '  5 ul 
L O C A T I O N  O w e  0 

95 0 L .- 
2 3 3  

DISTANCE I N  M I L E S  ABOVE MOUTH 

- 

mihi 
A 



/240 

1235 

/230 

/220 

/.?Is L E G E N D  

1 0 0  Y E A R  F L O O D  

5 0  Y E A R  F L O O D  

1 0  Y E A R  F L O O D  

/2/0 

C R O S S  SECT ION '  

L O C A T I O N  

DISTANCE IN M I L E S  ABOVE MOUTH 



. . .  . .  . ~ . ~  

. . 

---- 1 0 0  Y E A R  F L O O D  

5 0 . y ~ ~ ~  F L O O D  

------ 1 0  Y E A R  F L O O D  

7- S T R E A M  B E D  

C R O S S  S E C T I O N '  

L O C A T I O N  

DISTANCE I N  M I L E S  ABOVE MOUTH 



12 70 - 
D 
CI 
> 
z - 

1265 k 
W 
W 
u 

z - 
z 12b0 . . . . . ~~.~ 
0 ;C- .. - 
6- 

> 
W 

1255 

/250 L E G E N D  

---- 1 C O  Y E A R  F L O O D  

--- 5 0  Y E A R  F L O O D  

1245 

C R O S S  S E C T I O N '  

L O C A T I O N  

/6,50 16.55 16.60 lb.70 fb.75 fb.80 16.85 fb.90 /6.95 17.00 1/7.05 fZf0 f Z/5 

DISTANCE I N  M I L E S  ABOVE MOUTH 



! 

I290 

fZ85 f285 

1280 1280 

1275 1275 

12 70 1270 

1 C O  Y E A R  F L O O D  

5 0  Y E A R  F L O O D  

1 0  Y E A R  F L O O D  

1255 -@ S T R E A M  B E D  

C R O S S  S E C T I O N ' .  

L O C A T I O N  

f Zf5 ' f7.20 17.25 /Z30 17.35 f 7.40 f 7.45 17.50 f7.55 17.60 f 7.70 17.75 /7.80 ! 
DISTANCE IN M I L E S  ABOVE MOUTH 



. 

C/) 

- W 
/300 L L W  

M O 
a 

/295 1295 0 - 
0 
C) 

> -I 
z - LL 
/290 I- /z90 

W 
W 
u. 

z - 
z /Z85 /Z85 
0 - 
I- 
4 
> 
W 

1280 1280 s 
0 
a 
a 
0 
0 
E ij 

/z75 2 r 
---- (L - 

1 C O  Y E A R  F L O O D  0 

5 0  Y E A R  F L O O D  

------ 1 0  Y E A R  F L O O D  

7- S T R E A M  B E D  

C R O S S  S E C T I O N ' .  

L O C A T I O N  

17.80 /Z 85 /Z 90 /%95 /8.00 /8.05 /8.10 /8./5 18.20 /8.25 18.30 M.35 /8.40 

DISTANCE I N  M I L E S  ABQVE M O U T H  

I 
A 



/3/5 

13/0 /3/0 

NO5 /305 

/300 /300 

1295 

1290 

1 0 0  Y E A R  F L O O D  

-- 7 5 0  Y E A R  F L O O D  

10  Y E A R  F L O O D  

1285 
S T R E A M  B E D  

C R O S S  S E C T I O N '  

L O C A T I O N  

f8.45 /8.50 fa70 ' /8.75 18-85 18.90 /9.00 /9.05 

DISTANCE IN M I L E S  ABOVE MOUTH 
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APPENDIX A 

ELEVATION REFERENCE MARKS 

1. ERM EL. = 1282.83 

This s ta t i on  i s  loca ted  a t  the intersection of Sweetwater and 

25th Avenue. The mark is a C i ty  of Phoenix brass cap flush. 

2. ERM EL. = 1298.82 

This station is located a t  the bridge on Thunderbird Road over 

Cave Creek. The m a r k  i s  a Mar i copa  County Engineering 

Depar tmen t  brass cap a t  the east end on the south side of 

bridge. 

3. ERM EL. = 1329.81 

This s tat ion i s  located at the bridge on 19th Avenue over Cave 

Creek. The mark is a C i t y  of Phoenix brass cap on top of 

handrail abutment on east side a t  north end of bridge. 

4. ERM EL. = 1336.40 

Th is  s ta t i on  i s  l o c a t e d  a t  what would be the intersection of 

15 th  Avenue and Greenway Road. I t  is approximately the Nor th  

quarter corner o f  section 7, T3N, R3E. The mark is a brass cap 

i n  concre te  0.3 f e e t  be low  ground. Brass cap i s  stamped 

L.S.17146. 

5 .  ERM EL. = 1339.53 

Th is  s ta t ion  is located a t  the centerline P.C. of Tierra Buena 

Lane  just  east of bridge over Cave Creek. The mark is a C i t y  o f  

Phoenix brass cap flush. 



6. ERM EL. = 1322.39 

This station is located a t  the intersection of 23rd Avenue and 

Greenway Road. The mark is a C i ty  of Phoenix brass cap i n  

handhole. 

7. ERM EL. = 1353.28 

This s ta t i on  i s  located a t  the intersection of 7 th  Avenue and 

Greenway Parkway. The mark is a C i ty  of Phoenix brass cap i n  

handhole. 

8. ERM EL. = 1369.11 

This s ta t ion  i s  located on the west end on south side of bridge 

on B e l l  Road over Cave Creek. The mark is a Maricopa County 

Highway Department brass cap. 

9. ERM EL. = 1367.05 

This stat ion is located a t  the intersection on Bel l  Road and 7th 

Avenue. The mark is a Maricopa County Highway Department brass 

cap in handhole. 

10. ERM EL. = 1381.15 

This station is located on Grovers Avenue between 8th Avenue and 

8 t h  Drive on subdivision l ine t o  north. The mark i s  a Maricopa 

County Highway Department brass cap flush. 

11. ERM EL. = 1416.40 

This s ta t i on  i s  l o c a t e d  a t  the intersection of Central  Avenue 

and K r i s t a l  Way. The mark is a Ci ty  of Phoenix brass cap 

flush. 



12. ERM EL. = 1428.60 

This stat ion is located near the intersection of 5th Avenue and 

B e a r d s l e y  Road. The mark  i s  an A r i zona  D e p a r t m e n t  o f  

Transportation aluminum cap stamped "CAVE 1983". It is set i n  

the top of a 10 inch concrete monument, 500 feet east of 5th 

Avenue, 60 fee t  west of Phoenix Memorial Park cemetery, 22 feet 

north of the center l ine of Beardsley Road. 

13. ERM EL. = 1481.53 

This s ta t ion  is located a t  the intersection of Deer Valley Road 

and 12 th  Street. The mark is a C i ty  o f  Phoenix brass cap i n  

handhole and i s  the North quarter corner of section 21, T4N, 

R3E. 

14. ERM EL. = 1470.13 

This s tat ion is located a t  the intersection of Deer Valley Road 

and 7 th  Street. The mark is a C i t y  of Phoenix brass cap flush. 

15. ERM EL. = 1459.32 

Th is  s tat ion i s  located a t  the intersection o f  Deer Valley Road 

and C e n t r a l  Avenue. The mark is a C i ty  of Phoenix brass cap 

flush. 

16. ERM EL. = 1454.74 

Th is  s t a t i o n  i s  l o c a t e d  on 7th Street approximately 0.5 miles 

n o r t h  o f  Beardsley Road. The mark is a C i t y  of Phoenix brass 

cap flush. It is the East quarter corner o f  section 10, T4N, 

R3E. 



17. ERM EL. = 1438.42 

This s ta t i on  i s  l oca ted  a t  the intersection of 7th Street and 

Beardsley Road. The mark is a Maricopa County brass cap i n  

handhole. 

18. ERM EL. = 1401.90 

This s ta t i on  i s  l oca ted  a t  the intersection of Central  Avenue 

and Union Hi l ls  Drive. The mark is a C i ty  of Phoenix brass cap 

flush. 

19. ERM EL. = 1404.08 

This s t a t i o n  i s  l oca ted  a t  the intersection of 5th Street and 

Un ion  H i l l s  Drive. The mark i s  a C i ty  of Phoenix brass cap 

flush. 

20. ERM EL. = 1679.52 

Th is  station is located on the top of Cave Butte Dam just east 

o f  a concrete structure. The mark is an aluminum cap i n  a 

concrete monument marked " CB-3 1980 ". 

21. ERM EL. = 1535.25 

Th is  s ta t i on  i s  l o c a t e d  app rox ima te l y  on the section l ine of 

sec t ion  9 and 10, T4N, R3E 60 fee t  +I- south of the southeast 

corner  o f  the Knochel Brothers lease land. The mark is a brass 

cap epoxyed to a large boulder, marked "MCFCD 1535.25 CAVE 

CREEK". 



22. ERM EL. = 1562.57 

This stat ion is located on the east side of the east main road 

f r o m  Cave B u t t e  Dam, 0.15 m i les  south o f  an east  west  

transmission line. The mark is an aluminum cap epoxyed to a 

headwall, marked " MCFCD 1562.57 CAVE CREEK 'I. 

23. ERM EL. = 1524.83 

This station is located a t  the corner of sections 9, 10, 15 and 

16, T4N1 R3E. The mark i s  a stone marked wi th 4 notches on the 

south side and 3 notches on the east side. 

24. ERM EL. = 1515.04 

Th is  stat ion is located a t  the northwest corner of the concrete 

f l u m e  w a l l  f o r  Cave Creek over the C.AP. Canal. The mark is a 

U.S. D e p a r t m e n t  o f  I n t e r i o r  brass cap flush in the concrete 

wall. 

25. ERM EL. = 1504.88 

This s ta t i on  i s  located a t  the intersection of 16th Street and 

D e e r  Va l ley  Road, approx imate ly  one quar te r  mi le  north o f  

sec t i on  corner  15, 16, 21, and 22, T4N1 R3E. The mark is a 

a luminum cap epoxyed t o  the concrete base of a transmission 

tower, marked "MCFCD 1504.88 CAVE CREEK". 
/ 

26. ERM EL. = 1275.52 

This s tat ion is located a t  the north side and east end of the 

Cactus  Road Bridge over Cave Creek. The mark is a C i t y  of 

Phoenix brass cap on top o f  the concrete curb. 



27. ERM EL. = 1293.80 

This station is located at the intersection of 19th Avenue and 

Sweetwater Avenue. The mark is a C i ty  of Phoenix brass cap 

flush. 

28. ERM EL. = 1316.88 

This station is located a t  the intersection of 19th Avenue and 

Acoma Drive west. The mark is a C i t y  of Phoenix brass cap in 

handhole. 

29. ERM EL. = 1234.08 

This station is located a t  the intersection of 23rd Avenue and 

Mountain View. The mark is a brass cap stamped " SECTION 25 

CENTER ", 0.6 fee t  below pavement. 

30. ERM EL. = 1251.13 

This station is located on the north side a t  the east end of the 

br idge over Cave Creek on Peoria Avenue. The mark is a U.S. 

Army Corps of Engineers brass cap on top of the curb. 

31. ERM EL. = 1261.84 

This station is located at the intersection of 25th Avenue and 

Cholla. The mark is a C i t y  of Phoenix brass cap flush. 

32. ERM EL. = 1234.23 

Th is  station is located a t  the northwest corner of the bridge on 

1 9 t h  Avenue over Arizona Canal. The mark is a C i ty  of Phoenix 

brass cap flush in concrete approach slab. 



33. ERM EL. = 1234.43 

This station is located i n  the center of the east headwall of a 

concrete bridge on 1-17 over the Arizona Canal. The mark is an 

A r i z o n a  H ighway Depar tmen t  brass cap stamped " 1234-56 

390+40.5lU. 

34. ERM EL. = 1235.99 

Th is  station is located a t  the south end of the bridge on the 

eas t  side of 25th Avenue over the Arizona Canal. The mark i s  a 

chiseled "+" on top of the curb. 

35. ERM EL. = 1247.26 

Th is  s tat ion is located a t  the east right-of-way fence of 1-17, 

500 feet  +/- south of Peoria Avenue. The mark is a brass cap in 

concrete stamped "PEORIA 1959 R.M.3 1970". 

36. ERM EL. = 1332.66 

Th is  s ta t i on  i s  l oca ted  a t  the intersection of 16th Dr ive and 

Greenway Parkway. The mark is a C i t y  of Phoenix brass cap 

flush. 

37. ERM EL. = 1438.85 

T h i s  s t a t i o n  i s  l o c a t e d  a t  t h e  southwest  corner  o f  t h e  

in te rsec t ion  o f  7th Street and Beardsley Road. The mark i s  a 

U.S. Corp  of Engineers brass cap on the northeast corner of a 

concrete vault, marked "CAVE 114 1978". 



38. E R M  EL. = 1436.89 

This  s ta t ion  is located 0.1 m i l e  south of milepost 218 on 1-17? 

97 feet  west of 1-17? 3.6 fee t  nor th of the witness post. The 

mark is  a brass disc i n  a concrete monument marked 'IN343 1959". 

39. ERM EL. = 1553.88 

Th i s  station is  located just east of  the west l ine of Section 1, 

T4N, R3EJ on the east - west transmission line. The mark is  a 

ch ise led "+" on the concrete base for  the southeast leg of a 

transmission tower. 
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APPENDIX I3 

STUDY DOCUMENTATION 

DESCRIPTION OF PROJECT 

The purpose of this project is to  develop a floodplain delineation study 

f o r  middle Cave Creek from the Arizona Canal Diversion Channel to Cave But te 

Dam. A port ion of this reach has been previously studied by detailed methods 

and i s  presented i n  the 1989 FEMA report. Since the previous study, there has 

been s ign i f i can t  channe l iza t ion  o f  Cave Creek  Wash, especially the lower 

po r t i on  from the Arizona Canal Diversion Channel t o  Sweetwater Road where the 

U.S. Army, Corps of Engineers has constructed a concrete lined channel. The 

F l o o d  Con t ro l  Dis t r ic t  of Maricopa County retained Burgess & Niple, Inc. in 

1989 to develop new hydrology as wel l  as an HEC-2 computer model o f  the 

reach. 

D A T A  COLLECTION AND THE REPORT 

A s  p a r t  o f  th is  pro ject ,  Burgess & Nip le  researched the fi les o f  the 

F lood  Control Distr ict ,  the Arizona Department of Water Resources, the C i t y  of 

Phoenix, and other agencies to obtain mapping, previous studies, and structure 

p lans  tha t  m i g h t  be used i n  t h i s  study. F ind ings  o f  th is  research are 

documented i n  a separate r e p o r t  f o r  t h e  d a t a  c o l l e c t i o n  phase, and are 

summarized i n  the Coordination and Acknowledgements section of this report. 

MAPPING 

Mapping was or ig ina l l y  t o  be developed a t  1" = 400' scale, 2' contour 

in te rva l .  Early i n  the mapping phase i t  became apparent that 1" = 400' scale 

w o u l d  be too  small, and the scope of work was changed to 1" = 200' scale. 

L i m i t s  of mapping were the original 100-year f lood boundary from the previous 

F E M A  study plus approximately 400' lateral ly in each direction. Mapping was 

developed using aerial methods by Aer ia l  Mapping Co. Inc. Control was set by 

J e n s e n  Surveying Inc. D i g i t i z e d  contours and p lan ime t r i c  f igures  were  

p r o v i d e d  to Burgess & Niple by Aer ia l  Mapping Co. and read onto Burgess & 



Nip le 's  computer system where they were processed through CADD to generate 

mapping. Aerial  Mapping Co. also provided reproducable bal l  point plots fo r  

use i n  comparing the original mapping w i th  mapping generated by Burgess & 

Niple's CADD system, as wel l  as for work maps during the study. 

Mapping and cross sections were checked for accuracy by f ie ld  survey 

methods. Exce l l en t  co r re la t i on  was found, w e l l  w i t h i n  FEMA guidelines. 

Sect ions selected f o r  f i e l d  checking were  a t  R i v e r  Mi les 15.310, 17.203, 

19.418, 21.953, 24.106, 25.947, 27.294 on Cave Creek Wash, and 1.204 on the 

East Fork of Cave Creek. 

HYDROLOGY 

Cave But te  Dam serves to retain the major i ty of the 100-year flood, but 

wou ld  pass s igni f icant  portions of the 500-year flood through the emergency 

spi l lway.  Compu ta t i on  o f  500-year hydrology would therefore include large 

po r t i ons  of the upper watershed not necessary t o  be considered fo r  events of 

100 years or less. Hydrology was developed fo r  the lo- ,  50-, and 100-year 

recu r rence  i n te rva l s  f o r  Cave Creek be tween  the Arizona Canal Diversion 

Channel and Cave But te Dam. Following discussions w i th  Burgess & Niple, the 

F l o o d  C o n t r o l  D i s t r i c t ,  and FEMA,  it was determined that  500-year f lood 

hydro logy  wou ld  n o t  be computed. Hydrology is documented i n  deta i l  in a 

separate report  (Reference 28). 

HYDRAULICS 

H y d r a u l i c  computations were developed using the Corps of Engineers Water 

Sur face Prof i les Program; HEC-2 as implemented in the 1989 version of ProHEC-2 

by Dodson and Associates, Inc. The 1989 version f rom Dodson Associates 

incorporates the la te 1988 release f rom the Corps of Engineers. 

A. Cross Sections 

Cross sect ions shown on FEMA Flood Insurance Rate Maps revised 

September 29, 1989 fo r  Maricopa County Arizona, and incorporated 

areas were plotted on the 1" = 200' scale mapping developed fo r  this 

study. To do this, the f lood insurance rate maps which were a t  a 



scale of 1" = 1000' were enlarged and cross sections were then traced 

onto the new mapping. These locations were reviewed to determine i f  

they were reasonable fo r  use i n  the current study, or i f  revisions to 

the channel were suff ic ient to  warrant alternate locations. Let ters 

used t o  describe sect ions i n  the  fol lowing discussion refer  to  the 

previous study. 

The locat ion of previous cross section A was used near the confluence 

with the ACDC. Two cross sections were added between A and B of the 

prev ious study to model the steep slope of the new Cave Creek Channel 

where a hydrau l ic  jump i s  intended by the Corps of Engineers to 

dissipate energy. Cross sec t ion  6 f r o m  the previous study was 

the re fo re  not used. Cross sections, C, D, and F f rom the previous 

study were used, but cross section E just upstream of Peoria Avenue 

Br idge was not used as it would be sufficient to  repeat the section 

f rom cross section B. 

O the r  previous sections, G, H, I, J, K. L, M, N, and P were used to 

l o c a t e  n e w  s e c t i o n s ,  a l t h o u g h  t h e y  w e r e  r e - o r i e n t e d  t o  be 

perpendicular to  the new channel. A new cross section was added 

between P & Q t o  model the spillway crest of the outf low structure 

f r o m  the  sedimentation basin. Because the new section was very close 

t o  cross section Q, tha t  section was deleted. Previous cross section 

R i s  w i th in  the sedimentation basin, and a new section was taken a t  

the same location. The location of cross section S was revised to 

mode l  the  broad crested weir a t  the entrance to the sedimentation 

basin. Accordingly, the location of cross section T was revised to a 

p o i n t  just upstream of where i t  was previously, to  more appropriately 

model the entrance t o  the basin. 

Prev ious  cross sections U, V, and W were used to locate new cross 

sections. A new cross sec t ion  was l oca ted  near previous cross 

sect ion X, except tha t  it was re-oriented to be perpendicular to  the 

stream. No '  cross sections were presented between Thunderbird Road 

and 19th Avenue i n  the previous FEMA study. New cross sections were 



d i s t r i b u t e d  through the  go l f  course area a t  approximate ly  500' 

intervals.  Upst ream of 1 9 t h  Avenue, the  loca t ions  o f  previous 

sections A L  and A M  were used to locate new cross sections. 

A t  the Eas t  F o r k  of Cave Creek, sections A, B, and C from the 

previous study were re loca ted  t o  more appropriately model recent 

channelization. Cross sections D, E, F, and G were used to locate 

new cross sections, although the new cross sections are reoriented to 

be perpendicular to  the stream. Two additional cross sections have 

been located between previous sections G and H in order to keep the 

distance between cross sections to about 500'. Previous locations of 

cross sect ions H, I, J, and K were reused and an additional cross 

sec t ion  was used between previous sections I and J, again to keep the 

spacing t o  about 500'. The last cross sections i n  the East Fork were 

located t o  model the stream up t o  the downstream l i m i t  of previous 

channelization at River Mi le 1.420. 

Upstream of Greenway Road on Cave Creek Wash, new sections were taken 

between sect ions A L  and AQ, three o f  them spaced at about 500' 

in te rva ls .  A section was located just downstream of Tierra Buena 

Lane i n  order to  model the bridge. Several cross sections upstream 

o f  A Q  were included, spaced at about 500', w i th  sections downstream 

of  1 1 t h  Avenue, 10th Avenue, and Phelps Road i n  order t o  model these 

structures. 

The previous location of section B A  upstream of Bel l  Road was used to 

develop a new cross section, and a new section was located between BA 

and B D  in order to  keep the spacing a t  about 500'. The location of 

B D  f rom the previous study was again used fo r  this study. BE was 

also re-used except that it was reoriented t o  re f lec t  channelization 

t h a t  has occurred upstream of Bel l  Road. A new section was located 

between BE and B H  t o  keep the spacing t o  about 500'. 

Sect ion B I  which was about 100' upstream o f  B H  was not used for this 

study, in that  the geometry is l i t t l e  changed f rom BH. Section BH 

just  downstream o f  Grovers Avenue w o u l d  be suf f ic ient  for this 

purpose. 



Sections BJ, BK, BL, BM, BN, DO, BP, and BQ were used t o  locate cross 

sec t ions  for this study, except t ha t  in the  overbank areas  they were 

re loca ted  to  more appropriately model Cave  Creek channelization along 

the eas t  side, constructed a s  pa r t  of a new housing subdivision. A 

new s e c t i o n  was added upstream of BQ in order to keep the spacing 

wi th in  500'. The locations of sect ions  BR, BS, and BT were reused 

wi th  this study along with modifications in the  overbank areas  of t he  

l o c a t i o n s  t o  r e f l e c t  rev i s ions  s ince  the  las t  study. Cross section 

BT is about 112 mile south of Beardsley Road, and is the  las t  cross 

section presented by FEMA for  some distance. 

New c r o s s  s e c t i o n  l oca t i ons  w e r e  l o c a t e d  a t  app rox ima te ly  500' 

i n t e r v a l s  upstream of section BT in order to  model the channel. One 

s ec t i on  was selected on Beardsley Road pavement to model the low 

crossing. 

U p s t r e a m  of Beardsley Road, t he  cross  sections model t he  channel bu t  

n o t  t h e  i n e f f e c t i v e  l andf i l l  and  g r a v e l  mining opera t ion .  T h e  

location of cross section BW from the  previous study was reused for  

t h i s  s tudy.  Cross sections were  located to  model the fill placed in 

t h e  c h a n n e l  f o r  a road  b e t w e e n  t he  landfill and t he  gravel mine 

u p s t r e a m  of Beardsley Road. This fill might wash out during a flood, 

b u t  f o r  t h e  purpose of this study, we have presumed tha t  the fill 

would remain in place. The locations of cross section BZ, CB, and CE  

w e r e  reused for new cross sections. Additional cross sections were  

placed amongst these t o  keep t he  spacing within about 500'. 

U p s t r e a m  of Seven th  S t r ee t ,  t h e  only cross sections shown on t he  

Flood Insurance R a t e  Maps are  CG, CH, and CI, upstream of Deer Valley 

Road.  These sections, when t raced on t he  new mapping, do not re f lec t  

t h e  c u r r e n t  s t r e a m  o r i en t a t i on .  Apparently, there  has been some 

channe l i z a t i on .  T h e r e f o r e ,  u p s t r e a m  of Seventh S t ree t  new cross  

s e c t i o n s  h a v e  b e e n  l o c a t e d  a t  a b o u t  500 '  i n t e r v a l s  w h i c h  

a p p r o p r i a t e l y  mode l  t h e  s t r e a m .  S e c t i o n s  a r e  o r i e n t e d  t o  b e  

perpendicular t o  the  100-year flood plain. 



A t  t h e  C e n t r a l  A r i z o n a  Project  Canal, cross sections were located 

u p s t r e a m  and  downstream, although the  downstream cross section is 

s u f f i c i e n t l y  d o w n s t r e a m  f r o m  t h e  c a n a l  t o  be out of the  stilling 

pool. 

A f a i r l y  wide s p a c e  was  l e f t  between cross sections a t  r iver mile 

25.786 and  25.947 t o  avoid modeling the  widening of the  s t ream,  which 

would in  actuality, be a non-effective flow area. Moving upstream 

f r o m  r i v e r  m i l e  25.947, cross sections were  again located a t  about 

500' intervals up t o  Cave But te  Dam. The cross sections approaching 

t h e  d a m  w e r e  taken in t h e  normal outflow channel fo r  t h e  dam, in tha t  

the  peak outflow for the  100-year flood is low enough t h a t  i t  would 

b e  c o n t a i n e d  within this channel. We have therefore not modeled the  

e m e r g e n c y  spillway which would not be in use for events  up t o  and 

including the  100-year flood. 

8. River Mile Stationing 

T h e  s t r e a m  thalweg was sketched onto the  1" = 200' scale  mapping 

us ing c o n t o u r s  and  s p o t  elevations t o  define the low point of the  

c h a n n e l .  In the  Corps of Engineers concrete  lined channel between 

t h e  A C D C  and Sweetwater,  t h e  c e n t e r  line of the  channel was used. In 

general ,  Cave Creek had a well defined channel, and the  thalweg was 

readily apparent. 

T o  e s t a b l i s h  s t a t i o n i n g  f o r  t h e  s t r e a m ,  a t i e  was  m a d e  t o  the  

p rev ious  FEMA study of September  29, 1989. This study indicated the  

c o n f l u e n c e  of Cave Creek with the  ACDC a s  river mile 15.263 and the  

c e n t e r l i n e  of Peoria Avenue a s  r iver mile 15.930. As t h e  confluence 

i s  n o t  we l l  de f ined  and the  location is  subjective, the  c e n t e r  line 

of P e o r i a  Avenue was used t o  t i e  this study to the  original FEMA 

w o r k  and  was established as river mile 15.930. The thalweg of the  

c o n f l u e n c e  was sketched such t h a t  the  confluence does occur at river 

mile  15.263. 



Because of channelization i n  Cave Creek Wash, r iver  mi le stationing 

f o r  this study does not agree wi th the r iver mi le  stationing of the 

previous FEMA study, a t  points other than the center l ine of Peoria 

Avenue. For  instance, a t  Cactus Road, this study shows the center 

line to be a t  r iver  mi le  16.980, where FEMA showed the r iver mi le to 

be 16.988, a d i f f e r e n c e  o f  about 40'. S imi la r  differences occur 

throughout the study ranging from the 00' a t  Cactus Road to as low as 

5' a t  1 9 t h  Avenue to 211' a t  Beardsley Road. Greenway Road is 

s i g n i f i c a n t l y  d i f f e r e n t ,  a p p a r e n t l y  because o f  rea l ignment  of 

Greenway Road and construction of a new bridge. 

Study l imi ts  extend f rom r iver  mi le 15.263 a t  the confluence of the 

A C D C  t o  Cave But te  Dam w i th  the centerline a t  r i ver  mi le  27.365. 

Study l imi ts  on the East Fork of Cave Creek range f rom r iver  mi le 

0 a t  the confluence w i th  Cave Creek Wash, to  r iver mi le  1.420. 

C. Corps of Engineers Channelization 

Concur ren t  w i t h  t h i s  study, the Corps o f  Engineers substantially 

completed a new channel f rom the ACDC to about Sweetwater Road. This 

concrete-l ined channel was designed for supercrit ical f low and has a 

la rge  sed imenta t ion  basin a t  the upstream end. Mapping of this 

por t ion of the project was delayed as la te  as possible t o  incorporate 

as much of the construction i n  the aerial mapping as possible. A t  

the  t ime of the flight, the excavation was complete and the majority 

of t h e  concrete l in ing was in place, but a few areas remained t o  be 

l ined, and would therefore appear about 8" below f ina l  grades on the 

aerial mapping. Other differences include f i l l  placed in the channel 

south of Peoria Road to allow construction vehicles access across the 

channel ( t o  be removed)  and f i l l  p laced across the sedimentation 

basin which served t o  d i rect  storm water during construction. Design 

plans f o r  t h e  channel and digitized cross sections based upon these 

plans were obtained to more accurately model this reach. Digi t ized 

cross sect ions were  used t o  develop cross sections fo r  the HEC-2 

model. Three o f  these cross sections were selected fo r  aerial cross 

sectioning: one a t  the extreme downstream end, one a t  the extreme 



upst ream end, and one about midway. Two of those three cross 

sect ions were also checked by f ie ld methods. Field data confirmed 

that  the Corps of Engineers plans re f lec t  as-built conditions. 

D. Mannings 'In" Values 

On August 14, 1989, personnel f rom Burgess & Niple and the Flood 

C o n t r o l  D is t r i c t  of Maricopa County made a f ield reconnaissance of 

Cave Creek Wash using a four wheel drive vehicle. The purpose of 

t h i s  reconnaissance was to select Mannings "n" values for use i n  the 

study. Findings are documented i n  a separate report  (Reference 29). 

E. Structures 

Br idges  cross Cave Creek Wash a t  P e o r i a  Avenue, Cactus Road, 

Thunderb i rd  Road, 19th Avenue, Greenway Road, Tierra Buena, 11th 

Avenue, 10th Avenue, Phelps Road, Be l l  Road, and 7 th  Street. These 

s t ruc tu res  were modeled using t h e  spec ia l  bridge routines i n  the 

HEC-2 computer program. For skewed bridges, rather than using the 

f a c t o r  for skew, areas of the bridge opening and channel widths have 

been manua l ly  adjusted t o  r e f l e c t  t h e  area perpendicular to  the 

s t r e a m  flow. Bridge models were developed using as-built structure 

plans. The model for Thunderbird Road was adjusted to ref lect  f ie ld  

measurements wh ich  ind ica ted  some channel degradation since the 

as-built plans were prepared. 

Un ion  Hi l ls  Dr ive has several corrugated meta l  pipes beneath a low 

crossing and was f i rs t  modeled w i th  a bridge area and an appropriate 

o r i f i c e  c o - e f f i c e n t .  I t  was d e t e r m i n e d  t h a t  the  pipes were 

i n e f f e c t i v e  and the model was revised t o  t rea t  Union Wills Drive as a 

normal cross section. 

Several  culverts constructed across Cave Creek are modeled using the 

spec ia l  bridge routines i n  the HEC-2 computer program. Two culverts 

a re  l o c a t e d  on the golf course between Thunderbird Road and 19th 

Avenue, and one culvert  crosses Cave Creek between Beardsley Road and 



7 t h  S t r e e t .  Culverts were field measured for the  orifice s ize  and 

t y p e ,  and  i n v e r t s  w e r e  d e t e r m i n e d  using t h e  1"=200t, 2' contour 

interval  mapping. 

Low c r o s s i n g s  ( fords)  including Union Hills Drive, Beardsley Road, 

and Deer Valley Road were  modeled a s  normal cross sections. 

O u t f l o w  f r o m  t h e  s e d i m e n t a t i o n  basin was modeled using elevation 

o u t f l o w  re la t ions  obtained from the  Corps of Engineers. This d a t a  

w a s  used to c rea te  an X5 card t o  s e t  elevations a t  the  appropriate 

cross section. 

T h e  o v e r s h o o t  s t r u c t u r e  t h a t  c a r r i e s  Cave Creek Wash across  t h e  

C e n t r a l  Arizona Project  Canal was modeled using a ser ies  of cross 

sect ions  developed from plans provided by the  Bureau of Reclamat ion 

and  confirmed by mapping. Sections were located in the  rectangular  

c o n c r e t e  channel in the  low stilling pool, a t  the  downstream end of 

t h e  b r o a d  c r e s t e d  w i e r  w h e r e  c r i t i c a l  d e p t h  occurs ,  and at the  

u p s t r e a m  e n d  of t h e  c h u t e .  Natural  aerial  sections upstream and 

downstream allow expansion and contraction losses t o  be calculated. 

F. Flood Profiles 

An HEC-2 computer model was established fo r  Cave Creek Wash and t h e  

E a s t  F o r k  assuming subcrit ical  flow. As expected, results  indicated 

t h a t  flow in the  concrete-lined channel f rom the  ACDC t o  C a c t u s  Road 

w a s  supercritical. An HEC-2 computer model was then c rea ted  f o r  the  

c o n c r e t e  l ined channel. Research indicated tha t  the reach between 

t h e  A C D C  and Cactus Road was designed t o  yield supercri t ical  flow 

( R e f e r e n c e  9) .  The sediment basin is  designed t o  t rap sediments  f rom 

t h e  des ign  flood (future condition 100-year) t o  prevent a n  unintended 

i n c r e a s e  in Mannings "n" Values a s  experienced on other flood control  

p r o j e c t s  in t h e  S o u t h w e s t .  Single piers on the Cac tus  Road and 

Peor ia  Avenue bridges were  extended by training walls. 



Hydrology computa t ions  (Reference 28) indicate t h a t  flood peaks on 

C a v e  C r e e k  Wash and  the  East  Fork of Cave Creek occur almost 

simultaneously. Flood profiles for the  East  Fork of Cave Creek were 

t h e r e f o r e  c o m p u t e d  a s  a tr ibutary t o  Cave Creek Wash instead of 

c o m p u t i n g  the  East  Fork of Cave Creek a s  a separa te  model. The 

floodway was likewise computed a s  a tr ibutary model. 

B e t w e e n  Bell  Road and Union Hills Drive, a new channel has been 

e x c a v a t e d  fo r  a future relocation and channel improvement fo r  Cave 

C r e e k  Wash. Pending construction of a bridge a t  7th Avenue, the  

u p s t r e a m  inlet and downstream out le t  of the  new channel a r e  blocked. 

F u t u r e  c o n d i t i o n s  a r e  n o t  considered by this study, therefore,  the  

HEC-2 computer model ref lects  the  existing channel. 

T h e  100-year flood profile between Bell Road and Union Hills Drive 

i n d i c a t e s  t h a t  t h e  s t r e a m  o v e r t o p s  t h e  "low r idge"  between the  

ex i s t ing  channel and the  fu tu re  channel. A manual computation was 

p e r f o r m e d  t o  e s t i m a t e  t h e  e f f e c t  of split flow (water leaving the  

c h a n n e l )  on f lood  profi les.  I t  was  determined t h a t  the  split flow 

would reduce  the  100-year profile by about 0.1 - 0.2 fee t ,  which is  

negl ig ible .  F o r  purposes  of the  model, only t h e  portions of cross 

s e c t i o n s  in t h e  main  c h a n n e l  a r e  considered effect ive ,  the  fu tu re  

c h a n n e l  is  considered non-effective. During a 100-year flood event,  

t h e  main  channel will convey the  vas t  majority of the  water,  but  some 

wil l  f low sideways over the  r idge and down into t h e  fu tu re  channel. 

T h e  future  channel will pond until the  water reaches  the  elevation of 

t h e  downstream outlet ,  where i t  will then rejoin Cave Creek Wash at 

7 t h  Avenue. 

B e t w e e n  Beardsley Road and 7 th  S t ree t ,  a similar si tuation occurs. A 

l a n d f i l l  i s  operated in a fo rmer  gravel  p i t  t o  the  e a s t  of Cave Creek 

Wash and a n  act ive  gravel pit  i s  being worked on the  west. Cave 

C r e e k  Wash is  conveyed in a channel which i s  perched above both the  

l a n d f i l l  and t h e  g r a v e l  p i t .  T h e  c h a n n e l  s i z e  is  insufficient t o  

c o n v e y  t h e  e n t i r e  50- o r  100-year peak discharges, and significant 

a m o u n t s  of water  will flow over the  channel banks and pond in t h e  

landf i l l  and gravel pit. A manual computation was made t o  es t imate  



the peak discharge remaining i n  the channel. The remaining water 

f l ows  i n t o  the landf i l l  and gravel pit, ponding unt i l  the downstream 

ou t l e t  elevation a t  Beardsley Road is reached. Flow w i l l  then return 

to Cave Creek Wash. 

F o r  purposes of the HEC-2 computer model, peak discharges are reduced 

upstream of Beardsley Road and only the channel between levees is 

considered. Peak discharges are returned to fu l l  valves upstream of 

the s p l i t  f low area where the breakout occurs. Although the landf i l l  

and  g r a v e l  p i t  p r o v i d e  s ign i f i can t  unintended storage of peak 

discharges which may mit igate flood hazards downstream of  Beardsley 

Road, the  storage cannot  be considered by this study because the 

f u t u r e  use of the landf i l l  and gravel p i t  are not controlled. I t  is 

anticipated that the landf i l l  and gravel p i t  may someday be f i l led t o  

an e levat ion  above the  stream, resu l t i ng  i n  no storage of peak 

discharges. 

Between Deer Valley Drive and the CAP Canal, a situation exists where 

the ma in  channel is perched above a gravel p i t  t o  the west of the 

stream, b u t  the  g rave l  p i t  serves as an effect ive port ion of the 

100-year floodplain. F low through the p i t  area is controlled by the 

downstream ou t l e t .  I n  order t o  ob ta in  appropr iate f lood prof i le 

computations, the effect ive channel bottoms of cross sections i n  the 

g rave l  p i t  were adjusted to yield conveyance i n  the r igh t  overbanks 

wh ich  was consis tent  w i t h  conveyance a t  the downstream control 

section. 

G. Floodway 

Cave Creek Wash f rom the ACDC to the sediment basin is conveyed in a 

r e c e n t l y  cons t ruc ted  concrete- l ined channe l  and sed iment  basin. 

Encroachment o f  the channel or sediment would be inappropriate and 

render the  f l o o d  c o n t r o l  project design invalid. N o  floodway was 

t h e r e f o r e  c o m p u t e d  b e t w e e n  t h e  A C D C  a n d  sed iment  basin. 



The floodway was computed using Method 4 equal conveyance beginning 

a t  the  f i r s t  n a t u r a l  cross section upstream of the sediment basin 

w i t h  a 1.0 f o o t  surcharge. The computer generated a "sawtooth" 

f l o o d w a y  w i t h  i n c o n s i s t e n t  widths, and was n o t  successful  i n  

achieving the goal of a maximum 1.0 foot surcharge. Floodway l imi ts  

were then adjusted using Method 1 (manual) encroachment, and after 

several iterations, a successful floodway was computed. 

As requested by the City, no encroachment was computed fo r  the reach 

between Thunderbird Road and 19th Avenue which passes through a golf 

course owned by  the  C i t y  o f  Phoenix, excep t  t o  smooth f lood 

boundaries. 

I n  the  vicini ty of the Greenway Road bridge and the confluence wi th 

the  East  F o r k  o f  Cave Creek, the streams are contained within a 

concrete-lined channel, therefore, no encroachment was computed. The 

East Fork of Cave Creek floodway was computed as a tr ibutary run for 

Cave Creek Wash due to almost simultaneous peak flood discharges. 

Channelized portions o f  the East Fork of Cave Creek were encroached 

only to the l im i t s  of previously constructed channels. 

Between T i e r r a  Buena Lane  and B e l l  Road, floodway l im i t s  were 

established to match floodway l im i ts  proposed in a LOMR request, fo r  

F I R M  p a n e l  0 4 0 0 5 1  0050 C. (Refer  t o  t h e  Coord ina t i on  and 

Acknowledgements section of this report). 

Between Beardsley Road and 7th Street, a normal floodway could not be 

computed due to spl i t  f low discussed i n  the previous Flood Profi les 

subsection. F o r  t h e  assumption of conveyance through the landf i l l  

and g rave l  p i t  t o  r e m a i n  true, corridors must be reserved i n  the 

l a n d f i l l  a n d  g r a v e l  p i t  t o  convey f low.  As requested by  a 

representat ive .of the C i ty  of Phoenix, the corridors were established 

t o  be a nominal 100' wide. Levees which separate the main channel 

f r o m  the  l a n d f i l l  and gravel p i t  are ident i f ied as Zone E (erosion 

prone area). 



On August 14, 1989, engineers from Burgess & Niple, Inc. and the Flood 

C o n t r o l  Dis t r ic t  of Maricopa County made a reconnaissance f ie ld t r ip  to  select 

Manning's "n" Values fo r  use i n  backwater modeling of Cave Creek Wash, from 

Cave Buttes Dam to the Arizona Canal Diversion Channel. Manning's "n" values 

were  selected fo r  the channel and overbanks. Orientation of overbanks is l e f t  

and r ight  looking downstream. 

The f o l l o w i n g  r e p o r t  w i l l  i l lust rate w i th  photos the selected Manning's 

"n" values. 



Photo No. 1 (8909-0A) 

Downstream of Cave 

Buttes Dam. 

"n" = .03 for  channel. 

"n" = .04 f o r  l e f t  and 

r ight  overbanks. 

I 
'I. Photo No. 2 (8909-1A) 

Downstream of Cave 

Buttes Dam. 

"n" = .03 fo r  channel. 

"n" = .04 fo r  

overbanks. 



Photo No. 4 (8909-11A) 

Between hills in Sec. 

9-10, looking south. 

"n" = .035 f o r  channel 

and right overbank. 

"n" = .05 fo r  l e f t  

Looking south from 

south side of Deer 

Valley Road. 

"n" = .045 f o r  channel. 

.045 f o r  l e f t  
:., 

overbank. 

"n" = .05 fo r  r ight 

overbank. 

, Photo No. 6 (8909-3A) 

Looking southwest from 4 
g south side of Deer 
10.: 

Valley Road. 
w., "n" = .05 fo r  r ight 

, a .  : 
& ,  overbank. .. . " .. . . 

=I-.- ,,. . 
... 
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:. . 
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! I - . : :  ,-.,. 1;;  .; >..<,, ;., . . " .  . . ., , ~ . .. Photo No. 7 (8909-14A) 
7th  Street Bridge 

looking downstream. 

"n" = .04 for  channel 

and r i gh t  overbank. 

"n" = .035 for  l e f t  

overbank. 

I Right  overbank is 

non-effective due to  

levee fo r  landf i l l  and 

1 gravel pi t .  

Looking downstream 

--d f r o m  gravel 
pitf landfi l l ,  between 

7 t h  S t r e e t  a n d  

Beardsley Road. 

"n" = .045 for  channel. 

Overbanks are 

non-effective due t o  

levees. 

photo  NO. 9 (8909-18~) 

Looking 'downstream 

f rom Beardsley Road. 

"n" = .045 fo r  channel. 



) Photo No. 10 (8909-17A) 

I Looking north f rom 

Beardsley Road. 

"n" = .04 for channel. 

Photo No. 11 (8909-21A) 

Looking southwest f r om 

a point 112 mi le  south 

of Beardsley Road. 

"n" = .045 for  channel. 

Photo No. 12 (8909-25A) 

1 and overbanks. 



Photo No. 13 (8909-29A) 

Looking downstream 

from Bell Road Bridge. 

"n" = .04 for channel. 

a Photo No. 14 (8911-20) 

Looking Upstream at 

I Tierra Buena Bridge. 
II,,II = .035 fo r  channel, 

Photo NO. 15 (8909-35A) 

. ,L  ., ,,; F<';-V:;:.!. . ' -. Looking downstream from 
. I:: . ' ' . . . 

. ? .  . Greenway Bridge. . 

"n' = .035 f o r  natural  

channel. 

"nl' = .015 f o r  

concrete. 



Photo No. 16 (8711-19) 

Looking upstream f rom 

19th Avenue Bridge. 

"n" = .035 fo r  channel. 

Photo No. 17 (8911-03) 

Looking upstream f rom - .  

Thunderbird Bridge. 

'nu = .035 fo r  channel. 

Photo No. 18 (8911-04) 

Looking downstream f rom 

Thunderbird Bridge. 

"n" = :04 f o r  channel. 



Photo No. 19 (8910-4A) 

Looking upstream from 

Sweetwater Road 

alignment. 

"n" = .04 for channel. 

' Photo No. 20 (8911-18) 

loking downstream. 

I Sediment basin. 

Sediment basin. 
11 II - n - .03 



Photo No. 22 (8911-16) 

Upstream inf luent slope 

I a t  s e d i m e n t  b a s i n  

looking west. 

"n" = .035 

Photo No. 23 (8911-09) 

1 Looking upstream f rom 

Cactus Bridge. 

-, "n" = .015 for 

Photo No. 24 (8911-06) 

L o o k i n g  d o w n s t r e a m  

f rom Peoria Bridge. 

"n" = .015 fo r  future 








