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EXHIBITS'

Ii. AmcnrledFloodPlain Regulations for the Unincorporated Area of Maricopa
County, Ari.zona, as adopted 17 October 1977

c. Code of Federal Regulation (Extract) Title 33- Navigation and Navigable
Rivers, Chapter II. - Corps of Engineers, Department of the Army, Part 208,
.~'lood Coot rol Regulations. Maintenance and Operation of Flood Control Works.

tv

i
.1

i

i

i
I
I

ie-

f•i

•

e-
I

1
,



•

•

••

·e

•

•

•

·e

APPENDIX 2

CAVE CREEK

(Cave Butte Dam to Arizona Canal)

I - INTRODUCTION

General

1.01 The recommended plan, as formulated in the Pha.se I Design Memorandum,
includes the construction of four dams (Dreamy Draw, Cave Buttes, Adobe and
New River Dams) and 19.2 miles of channelization (Arizona Canal diversion
channel, Cave Creek channel from Peoria Avenue to the Arizona Canal, and Skunk
Creek in the vicinity of the Black Canyon Highway); also flowage easements
would be acquired along Skunk Creek, the New River and the AguaFria River
downstream from the confluence of the proposed Arizona Canal diversion channel
with Skunk Creek. Each of the four dams has ungated outlets which will
discharge into their natural channels. The duration of ·flow varies with the
volume of runoff at each of the dams and can last up to several days. The
local governments are presently managing the floodplains by restricting or
controlling development within the floodway and floodway fringes under
authority of and in accordance with local flood plain management
regulations. To assure the long term capability to operate the dams as
designed, the Federal Government is requiring that local· interests, under the
agreement of local cooperation, manage and maintain the downstream flood
plains for the life of the project under basically the same criteria.

1.02 The purpose of this appendix is to delineate the 100-year flood plain,
the floodway, thefloodway fringes and present operation and maintenance
procedures for Cave Creek from Cave Buttes Dam to the Arizona Canal. The
floodway and floodway fringes are delineated between Peoria Avenue and the
Arizona Canal as an interim measure prior to completion of the Arizona Canal
diversion channel and the Cave Creek confluence channel which will extend to
the Peoria Avenue Bridge.

1.03 The New River floodway will be delineated in a subsequent design
memorandum (Phase II, Part 3).

Description of Area

1.04 This appendix considers the reach of Cave Creek extending from the Cave
Butte Dam to the Arizona Canal in the City of Phoenix, and in Maricopa County,
Arizona.

1.05 Cave Creek, a tributary to the Salt River, has its source at an
elevation of 5000 feet in the New River Mountains north of Phoenix. It flows
generally southward for about 23 miles before it encounters Cave Creek Dam and
0.7 miles further south where it is detained by Cave Buttes Dam which controls
191 square miles drainage area. Cave Creek then flow for 12 miles through a
rapidly urbanizing alluvial fan to the Arizona Canal where the accumulated
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drainage area is 252 square miles. Until the Arizona Canal diversion channel
is built, floodflows exceeding the freeboard capacity of the the Arizona Canal
flow 11 miles directly south through metropolitan Phoenix to the Salt River
where the Cave Creek drainage area is 311 square mileS. After completion of
the Arizona Canal diversion channel project, the Cave Creek floodflows will be
diverted to the lower Skunk Creek and the drainage basin size will be reduced
to 252 square miles.

1.06 Between Cave Buttes Dam and the Arizona Canal, Cave Creek varies from a
well defined channel to a meandering flat, braided, poorly defined channel
with several gravel mines in the creek bed and urban development in the
floodplain. From 7th Street to just upstream of Beardsley Road and from 19th
Avenue to Thunderbird Road the streambed has been improved by widening,
straightening and forming elevated banks. A conorete channel overchute,
complete with drop structure and energy dissipator, cat'ries Cave Creek over
the the Central Arizona Project Granite Reef Aqueduct just three miles below
Cave Buttes Dam. The confluence of East Fork Tributary is fait'ly well
defined.

1.07 When the flows exceed the streambed capacity, the floodwaters spread out
in an irregular pattern due to small topographic relief in the east-west
direction. In a few reaches the overflow will breakout into the East FOrk
drainage basin. In several other areas breakout to the west will occur in the
form of sheet flow into urban developments and weir flow act'oss Black Canyon
Highway into the Skunk Creek drainage basin, flooding the underpasses.

1.08 Six bridges (Peoria Avenue, Cactus Drive, Thunderbird Road,19th Avenue,
Bell Road and 7th Street) and five dip crossings (Grovel's Road, 7th Avenue,
Onion Hills Drive, Beardsley Road and Deer Valley Road) traverse Cave Creek.
The Peor1a Avenue bridge is perched; that is, the bridge roadway is 4 feet
higher than the east approach roadway. Weir flow over the east appt'oach
occurs before the maximum flow capacity of the bridge is attained.
Thunderbird Road, Cactus Road and Peoria Avenue bridges all are obstructive in
that they will not pass the 100-year floodflow without overtopping.

Scope of Studies

GENERAL

1.09 The work performed in developing this study and its information content
was generally governed by the criteria set forth in the "Flood Insurance
Guidelines and Specifications" published by the Federal Insurance
Administration (FIA) , U.S. Department of Housing and Urban Development in
February 1977.

PRIOR REPORTS

1.10 Several reports involving overflow analysis in the study area have been
PUblished. They are:

(a) Draft Flood Insurance StUdy, Phoenix, Arizona, Cella, Barr & Evans,
September 1980.
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(b) General Design Memorandum - Phase II Project Design Part I Appendix II
Cave Buttes Dam, Los Angeles District, Corps of Engineers, July 1976.

(c) Cave Creek Flood Maps (Union Hills area), Yost and Gardner Engineers,
Phoenix, Arizona, April 1975.

(0) Flqod Insurance Study, Phoenix, Arizona, Los Angeles Distriot, Corps of
Engineers, September 1973.

(e) Flood Hazard Information, Cave Creek, Arizona Canal to 19th Avenue.
Phoenix, Arizona, Los Angeles District, Corps of Engineers, October 1971.

SURVEYS

1.11 Topographic maps of the study area were developed by the Corps of
Engineers. Those map manuscripts used in the hydraulic overflow analysis are
file AR-1766 consisting of 25 sheets. The aerial survey was flown in April
1978; mapping was done at a scale of 1 inch = 100 feet with a contour interval
of2 feet.

1.12 The topOgraphic maps were field checked and only minor changes in the
topography were revealed. Just downstream of the Central Arizona Project
overchute, the left bank has erroded away so that the gravel mine to the east
becomes the streambed to Deer Valley Road. For 0.85 miles below the cave
Buttes Dam outlet works the borrow pits were flooded so that no details are
shown below the water: line. The gravel mines that do not appear on the
topographic maps are relatively small and would have insignificant effect on
the hydraulic conveyance. However, transient stockpiles of processed
aggregate would cause significant reduction in conveyance width and thus alter
the local flood plain width. In general the study reach has undergone, and
will continue to undergo, slow dynamic changes to the topography from natural,
commercial, and residential stresses.

HYDROLOGIC STUDIES

1.12 The contributing drainage basin was subdivided for accurate
representation and the designated storm was centered downstream from Cave
Buttes Dam.

1.13 A storm which occurred over the Queen Creek drainage basin in August
1954 was the most severe storm that could be considered reasonably
oharacteristic of the region. This storm was transposed to the study area,
USing la-year, 6-hour rainfall statistics and was used as the Standard Project
Storm. The contributing outflow from the Cave Buttes Dam during this storm
would be approximately 500 cfs (SPF). The study area was divided into
appropriate subareas and the SPF components from the Standard Project Storm
were computed for each subarea under future conditions consideration. The
sUbareas were routed and combined in accordance with a stream system approach.

1.14 Using the basic temporal and spatial characteristics of the Queen Creek
storm, lOa-year rainfall statistics were used to develop a lOa-year storm.
This storm was centered below Cave Buttes Dam so as to produce the
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corresponding 100-year peak discharge on Cave Creek. Outflow from the dam
corresponding to SPF peak discharge would be approximately 500 cfs. One­
hundred-year discharges were computed for each subarea, routed and combined.
The resulting discharge are tabulated in table 1.

Table 1

Cave Creek Peak Discharge Selow Cave Buttes Dam

(Future with Project)

Effective Drainage Area 30.35 sq. mi

100-Year Flood
(cfs)

.i
I
!

I
i

el

Immediately downstream of
Cave Buttes bam

Above Deer Valley
Below Deer Valley

Above East Fork
Below East Fork

Above Moon Valley
Below Moon Valley

At Arizona Canal

HYDRAULIC ANALYSIS

500

5,000
5,400

5,800
14,000

14,000
16,000

16,000

I
·i

.:
I

•i

1.20 Analysis of the hydraulic characteristics of Cave Creek provided
estimates of the elevations of the 100-year flood and were computed using the
Corps of Engineers HEC-2 step backwater computer program. Cross sections for
the backwater analysis were taken from detailed topographic maps at. intervals
of approximately 400 feet and at closer intervals at bridges and other
hydraulic obstructions in order to analyze theirsignifical'lt backwater
effects. Locations of cross sections used in the hydraulic analysis are shown
on plates 1 thru 4.

1.21 From Beardsley Road to the Paradise Turf ClUb, the flat overbanks are
comprised of numerous small braided streams which contribute little to the
mainstream conveyance. Therefore the HEC-2 computer model was modified in
this reach so that only the probably active overbank was utilized for major
flood conveyance with ponding 1n the inactive overbank area.

1.22 One hundred-year flood breakouts occurred in several reaches between 7th
Street and the East Fork confluence. In accordance with Maricopa County Flood
Control Dist.rictS' requirement that land improvement developers contain the
floodflows,the computer model incorporated levees and channel widening to
restrict the 100-year flood to the Cave Creek drainage basin.
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1•. 23 Downstream of Peoria Avenue (interim floodway & floodway fringe reach)
the cross sections were laid out parallel to Peoria Avenue, rather than normal
to .' the creek bed. The weir function of Peoria Avenue and the small capacity
of Cave Creek more accurately supports mathematical modeling of sheetflow in
both overbank areas.

1.24 Housing developments in the overbanksw,eremodeled as solid flow .
Obstructions in as much a typical Phoenix home has block walls between houses
and along the 'real" property line. 'fhu~ flood flow conveyance was at the end
streets and not·thro\lgh·the home sites. Industrial bUildings were. modeled
individu(illy with due consideration for parking lots or storage yards •

1.25 Channel roughness factors (Mannings "n") for these computations were
as~igned OJ;} the basis of field inspection and consideration of the depth of
flow in the flood .. plain areas. The "n" values f'oroverbank f'lowsranged from
.040 for vacant land with sparse vegetal growth. to 0.075 fo·r areas of mature
orchard'growth. The "nil values for streambed flows ranged from.035 to .040
depending on the diamet~r of the armor cover •

1.26 Flood pr-ofiles were drawn showing computed water-surface elevations to
an accuracy of 0.5 foot for floods of the lOO-yearrecurrenceinterval and are
shown on the Flood Profiles, plate 5.

II - FLOOD PLAIN MANAGEMENT APPLICATION

General

2.01 The prime objective of Appendix 2 is to establish criteria so that local
governments wil,l adopt sound flood plain management programs. This appendix,

'therefore, includes flood boundary maps designed to assist communities in
developing sound flood plain management measures. Discharges used in
delineating floodwaysand floodwayfringesare the ungated release from Cave
Buttes Dam during occurrence of the standard project storm centered above Cave
Buttes Dam and the discharge generated by a 100-year frequency storm centered
below the dam. Also, discharges reflect the impact of future development in
the drainage area to preclude the need to revise the discharge rate
periodically.

Flood Boundaries

2.02 In order to conform to a national standard without regional
discrimination, the 100-year flood (adopted by FEMA as the base flood) is used
for purposes of flood plain management. The boundary of the 100-year flood
has been delineated using the flood elevations determined at each cross
section•. Between cross sections, the boundaries were interpolated using
topographic maps at a scale of 1:2400, with a contour interval of two feet.
The SPF was not delineated because the numerous breakouts makes delineation
impractical with the scope of mapping available.

2.03 Small areas within the flood boundaries may lie above the flood
elevation and, therefore, not be SUbject to flooding. Such areas are not
shown due to limitations of the map scale.

5



Floodways

2.04 Encroachments on flood pl~ins, such as artificial fill and structures,
would reduce the flood-carrying capacity of Cave Creek and increase the flood
heights, thus increasing the flood hazards in areas beyond the encroachment
it~l(3if. One aspect of flood plain management involves balancing the economic
gain from flood plain development against the resulting increase in flood
hazard. The concept of a floodway is used as a tool to assist local
communities in this aspect of floodplain management. Under this concept, the
area of the laO-year flood is divided into a floodway and a floo9way fringe.
The floodway is the channelofa stream, plus any adjacent flood plain areas,
that must. be kept free of encroachment in order that the 100-yf}ar flood be
carried without substantial increases in flood heights. As minimum standards,
Corps of Engineers limitS such increase in flood heights toone foot,provided
that hazardous velocities are not produced. This ,floodwater surface rise
constraint is in agreement with Maricopa County 1977 Flood Plain Rf}gulations
for Un1ocorporated Areas (section 3.11). The amended flood plain regulations
are included as Exhibit A of this Appendix.
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Table 2

CAVE CREEK FLOODWAY DATA

2.05 The floodway proposed for this study was computed
conveyance reduction from each side of the floodplain.
computations are tabulated 'in table 3 at selected cross
Creek and the East Fork confluence.

FLOOD SOURCE
Cross Section

River Mile Width
(ft.)

FLOODWAY

Section Area
(sq • ft. )

Mean
Velocity

(fps)

on the basis of equal
The results of these

sections '. for Cave

WATER SURFACE ELEVATION
With W/O

Floodway Floodway Diff.
(MSL) (MSL) (ft.)

i•!
I

i
i
!
i

~
!

!
I
i
I
i

~
0.001 NORTH BANK ARIZONA CANAL 1234.8 1234.8 0
0.01 2470 3230 5.0 1237.8 1236.8 1.0
0.12 1500 4210 3.8 1240.3 1239.3 1.0
0.30 855 2800 5.7 1243.2 1243.0 0.2
0.46 880 2770 5.8 1245.9 1245.5 0.,4
0.56 1170 2460 6.5 1248.6 1247.6 1.0
0.63 565 1870 8.6 1250.4 1249.7 0.7

PEORIA AVENUE
0.66 680 2830 5.7 1251.7 1250.8 0.9
0.69 570 2300 7.0 1252.6 1252.3 0.3
0.80 520 2480 6.5 1255.1 1254.2 0.9
0.90 343 1610 9.6 1256~9 1256.5 0.4
1.00 314 1695 9.4 1259.7 1258.1 1.0
1.10 400 1860 8.6 1262.7 1261.1 1.0
1.11 195 2040 7.9 1264.1 1263.2 0.9
1.19 194 1630 9.8 1264.1 1263.2 0.9
1.30 214 1840 8.1 1265.9 1265.1 0.2
1.40 259 1130 9.2 1261.5 1267.1 0.4
1.51 199 1600 10.0 1269.6 1269.5 0.1
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Table 2 (Cont. )

CAVE CREEK FLOODWAY DATA

FLOOD SOURCg FLOODWAY WATER SURFACE ELEVATION
Cross Section Mean With wlo
River Mile Width Section Area Velocity Floodway Floodway Diff •

(ft. ) (sq. ft.) (ips) (MSL) (MSL) (ft.)

1.66 . 216 1280 12.5 1273.1 1272.9 0.2• .
1.70 130 '12000 ,13.4 1274.2 1274.1 0.1

CACTUS DRIVE
1.72 230 1660 9.6 1276.5 1275.5 1.0
1.76 400 2980 5.4 1278.2 1277.3 0.9
1.86 490 3730 4.3 1278.9 1278.0 0.9

··e 2.00 200 1136 14.1 1,278.9 1279.2 0
2.10 254 2200 7.3 1282.8 1282.3 0.5
2.16 442 2300 7.0 1283.4 1283.1 0.3
2.21 280 1850 8.7 1283.8 1283.5 0.3

MOON VALLEY WASH CONFLUENCE
2.25 497 2470 5.7 1285.0 1284.8 0.2
2.35 610 2530 5.9 1286.2 1286.1 0.1• 2.45 362 2360 5.9 1287.3 1287.3 0
2.50 294 1070 13.1 1287.3 12e7.3 0
2.55 221 921 15.2 1289.7 1289.7 0
2.65 216 1490 9.4 1295.2 1295.2 0
2.72 147 1260 11.1 1296.3 1296.2 0

• 2.16 96 1290 10.9 1297.4 1296.7 0.7
THUNDERBIRD ROAD

2.78 96 1520 9.2 1300.2 1300.0 0.2
2.80 206 2370 5.9 1301.1 1300.1 0.4
2.90 260 2610 5.4 1301.6 1301.3 0.3
3.00 258 2240 6.3 1302.0 1301.6 0.4

• 3.06 300 2070 6.8 1302.2 1301.9 0.3
3.12 302 2010 6.9 1302.6 1302.4 0.2
3.26 286 1650 8.5 1303.1 1303.5 0.2
3.30 340 1520 9.2 1304.0 1303.9 0.1
3.41 300 1070 13.0 1305.0 1304.9 0.1
3.48 378 1400 10.0 1307.4 1307.4 0· "

. 3.62 315 1310 10.1 1309.3 1309.3 0

e 3.69 325 1730 8.1 1310.9 1310.9 0
3.78 410 980 14.2 1310.9 1310.9 0
3.83 243 900 15.6 1313.5 1313.5 0
3.89 275 1250 11.2 1316.8 1316.8 0
3.91 296 1320 10.6 1318.2 1318.2 0
4.00 180 1150 12.1 1318.6 1318.6 0
4.01 108 870 16.1 13il.1 1321.1 0

19th AVENUE
4.03 108 1220 11.5 1324.3 1324.3 0
I~ .05 200 1760 8.0 1325.9 1325.9 0
4.08 204 1730 8.1 1326.2 1326.2 a
4.14 201 1580 8.9 1326.9 1326.9 0
4.21 220 1570 8.9 1328.3 1328.3 0
4.28 161 1150 12.2 1329.4 1329.4 0

EAST FORK CONFLUENCE
4.32 189 1260 11.1 1331.1 1331.1 0
4.37 298 2410 5.8 1333.6 1333.6 0
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I-Table 2 (Cont. )
I

CAVE CREEK FLOODWAY DATA

!:"LOOO SOURCE FLOODWAY WATER SURFACE ELEVATION
Crol'ls Sect;ion Mean With wlo I-Ki ITer Mile Width Section Area Velocity Floodway Floodway DiH. I

(ft. ) (sq. ft.) (fps) (MSL) (MSL) (ft. ) !

I
.1

I•• 40 148 1030 5.6 1333.9 1333.9 0 I

4.45 146 980 6.0 1334.3 1334.3 0
4.55 121 800 1.2 1335.2 1335.1 0.1 ,; -4.62 181 1090 5.3 ,1336-3 1336.3 0
4.61 252 780 1.4 1336.8 1336.8 0
4.72 133 630 9.2 1338.0 1338.0 0
4.19 70 400 14.6 1339.6 1339.6 0

!4.86 ' 271 1010 5.4 1344 -3 1344.3 0 _I-4.94 110 430 13.4 1344.6 1344.6 0
4.98 118 620 9.3 1348.3 1348.3 0 i:

5.02 188 1620 3.6 1349.9 1349.9 0 I
5.05 86 430 13.4 1349.9 13.49.9 0
5.08 339 1750 3.3 1351.7 1351.0 0.1 ,.
5.15 242 1210 4.8 1352.1 1351.1 0.4 j."

,
5.20 221 580 10.0 1352.8 1352.8 0 I •5.25 111 530 10.9 1351.2 13.57.1 0.1 i
5.29 124 780 1.5 1359.1 1359.0 0.7 I

i
5.37 184 810 1.2 1362.3 1361.8 0.5 !

5 .1~5 180 880 6.6 1364.5 1363.6 0.9
5.52 189 1370 4.2 1366.2 1365.6 0.6 I
5.54 80 660 8.8 1366.2 1365.6 0.6 i -iBELL ROAD I
5.57 80 600 9.6 1366.3 1365.9 0.4 !

l5.58 142 1140 5.1 1367.9 1367.8 0.1 i
5.65 320 1440 4.0 1368.1 1368.5 0.2 i
5.68 328 1470 4.0 1369.0 1368.9 0.1
5.72 220 550 10.5 1369.2 1369.2 0 -5.78 272 750 1.7 1373.1 1313.6 0.1
5.79 277 790 7.3 1374.5 1374.2 0.3
5.82 268 1170 5.0 1376.0 1375.0 1.0
5.84 300 910 6.4 1316.5 1375.6 0.9
5.89 230 960 6.0 1378.4 1371.8 0.6 •5.91 194 950 6.1 1380.5 1380.1 0.4 •6.03 136 110 8.2 1381.9 1381.9 0
6.07 110 650 9.0 1383.3 1383.2 0.1
6.10 126 1040 5.6 1384.7 1384.4 0.3
6.12 126 760 7.6 1384.7 1384.6 0.1 I6.21 113 670 8.6 1387.8 1386.9 0.9 I

GROV.ERS ROAD AN]) 7th AVENUE -\ •6.30 195 1010 5.8 1390.5 1390.0 0.5 I

I6.45 200 550 10.5 1394.8 1395.3 0 I

6.56 215 1070 5.4 1399.5 1398.7 0.8 -I,
I

6.63 440 1460 4.0 1400.0 1400.9 0.9 I
IUNION HILLS DRIVE I •6.67 344 1870 3.1 1401.3 1400.3 1.0

6.68 340 800 7.3 1401.3 1400.4 0.1
6.80 450 1440 4.0 1404.4 1403.8 0.6
6.90 337 980 5.9 1407.4 1407.4 0
7.00 330 1250 4.6 1409.9 1409.1 0.8

•
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e FLOOD ~OURCE

Cross Section
River Mile Width

.. (ft.)

Ta ble 2 (Co tit)'

CAVE CREEK FLOODWAYDA'l'A

FLOODWAY
Mean

Section Area Velocity
(sq. ft.) (fps)

WATER SURFACE ELEVATION
With wlo

Floodway Floodway Diff •
(MSL) (MSL) (ft.)

e'

ee

•

•

7.08 314 540 10.7 1411.6 1411.5 0.1

1.12 312 1430 4.1 1~14.5 1413.5 HO

7.14 240 710 8.2 1414.5 1414.3 0.2

7.19 300 1840 3.2 1416.7 1415.8 0.9

7.25 275 1980 2.9 1416.7 1415.8 0.9

7.30. 160 830 7.0 1416.7 1415.8 0.9

7.38 340 2040 2.8 1417.8 1417.3 0.5

7.48 310 1240 4.7 1418.2 1417.8 0.4

7.56 310 520 11.2 1420.8 1420.8 0

7.65 294 1220 4.8 1424.9 1424.9 0

7.75 347 680 8.5 1426.8 1426.8 0

7.81 194 580 10.0 1431.1 1431.1 0

7.84 368 1470 4.0 1433.3 1433.3 0

BEARDSLEY ROAD
7.86, 475 1190 4.9 1433.4 1433.4 .0

7.91 526 1150 5.0 1433.8 1433.7 0.1

8.00 473 540 10.7 1439.1 1439.1 0

8.08 563 1660 3.5 1443.7 1443.6 0.1

8.15 352 830 7.0 1446.3 1445.8 0.5

8.19 119 500 11.5 1448.8 1448.4 0.4

8.25 119 690 8.5 1451.5 1451.5 0

8.34 118 720 8.1 1453.1 1453.1 0

8.37 133 770 7.5 1453.7 1453.7 0

8.42 123 720 8.1 1454.3 1454.3 0

8.50 125 720 8.1 1455.5 1455.5 0

8.54 119 120 8.1 1456.0 1456.0 0

8.60 119 680 8.5 1457.0 1457.0 0

8.68 139 640 9.0 1458.6 1458.6 0

8.70 115 540 10.8 1458.6 1458.6 0

8.73 112 500 11.6 1460.1 1460.1 0

8.78 176 600 9.7 1461.9 1461.9 0

7th STREET
8.79 176 600 9.7 1462.3 1462.3 0

8.81 220 1530 3.8 1463.8 1463.8 0

8.90 310 2390 2.4 1464.1 1464.0 0.1

8.97 470 1830 3.2 1464~2 1464.1 0.1

9.09 308 1430 4.1 1465.1 1465.1 0

9.20 322 540 10.8 1467.1 1467.1 0

9.30 356 1480 3.9 1471.8 1471.8 0

DEER VALLEY' WASH CONFLUENCE
9.32 190 460 10.8 1472.5 1472.5 0

DEER VALLEY ROAD
9.33 175 700 7.2 1474.3 1474.3 0

9.34 122 420 11.9 1474.3 1474.3 a
9.44 460 1180 4.2 1480.4 1480.4 0

9.60 540 1420 3.5 1483.5 1483·5 0

9.80 471 790 6.3 1489.9 1489.9 0
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Table 2( Cont}
•

CAVE CREEK FLOODWAY DATA

FLOOD SOURCE
Cross Section
River Mile Wid th

(ft. )

FLOODWAY

Section Area
(sq. ft.)

Mean
Velocity

(fps)

WATER SURFACE ELEVATION
With wlo

Floodway Floodway Diff.
(MSL) (MSL) (ft.)

•
9.86 405 1330 3.8 1492.3 1492.3 0

9.97 195 550 9.0 1495.5 1495.4 0.1

10.04 290 820 6.1 1500.5 1499.8 0.7

10.05 200 840 5.9 1503.2 1503.4 0

10.10 88 480 10.5 1504.7 1504.7 0

10.14 75 420 11.8 1505.6 1505.6 0

10.15 75 390 12.4 1512.2 1512.2 0

CENTRAL ARIZONA PROJECT OVERSHOOT
10.17 75 680 7.4 1514.9 1514.9 0

10.18 196 1550 3.2 1515.9 1515.9 0

10.25 417 2210 1.8 1516.3 1516.2 0.1

10.40 313 540 7.4 1517.4 1516.4 1.0

10.55 371 870 4.6 1524.4 1523.5 0.9

10.68 327 1100 3.6 1526.9 1526.4 0.5

10.'74 192 640 6.3 1527.9 1527.7 0.2

10.82 338 1060 3.8 1530.6 1530.6 0

10.98 610 2720 1.5 1530.8 1530.8 0

UNNAMED WASH CONFLUENCE
11.15 380 1560 0.3 1530.8 1530.8 0

11.39 1100 110 4.7 1553.1 1553.1 0

CAVE BUTTES DAM OUTLET WORKS CONFLUENCE
11.65 1560.0 1560.0 0

2.06 As shown on the Delineation of Flood Boundary and Floodway maps (pl.1
thru 4), the floodway boundaries were determined at discrete cross s'ections
and the boundaries were interpolated between cross sections. In cases where
the 100-year flood and floodway boundaries are close together,onlY the
floodway boundary has been shown.

2.07 The area between the floodway and the boundary of the 100-year flood is
termed the floodway fringe. The floodwayfringe thus encompasses the portion
of the flood plain that could be completely obstructed without increasing the
water-surface elevation of the 100-year flood by more than one foot at any
point. Typical relationships between thefloodway and the floodway fringe and
their significance to floodplain developement are shOW'n.on figure 1. For
purposes of hydraulic computations,it has been assumed that the floodway
fringe area is filled in solid and has no overbank storage nor floodflow
capacity.
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1__·~"-'-·_~--_··_·_---~-"""·---.100YEA.R FLOOD PLAII\I--,..-,..---,..---,.----.....,..jl

,..........,..J lOODWIl Y"---r--------FLOOOWAY _..,..-_'--'-'--'--..:.......~FLOODWAY
HlIN<H. FRINGE

STREAM
CHANNEL

noon ELrVA TlON WHEN
CONFINED WITHIN nOODWAY

~

~

MEII Of FLOOD PLAIN THAT COULD
fll USf.D lOR OEVflOPMf,NT BY
UAISllilClGAOUNO

LINE A B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
UN£ CD IS THE FLOODE\.EVATIONAFTER ENCROACHMENT

"SlJHCHJ\l'nE NOTTO excElO 1,0 FOOT (fiA REOlJlflHtENTI OR LESSER AMOUNT If SPEC1FIEOBY STATE.

FIGURE I

FLOODWAY SCHEMATIC

2.08 Selection of floodway and floodwayfringelimits has been coordinated
with officials of the Flood Control District of Maricopa County •
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III -RECREATION

The reoreation plan for CaVe Creek is presented in Phoenix Arizona·and
Vicinity ( InclUding New River):. "New River and Phoenix City Streams, Arizona
Design Memorandum 14 Overall MasterPlan" dated September .1980 •. This Overall
MasterPlanoontainsplates 11athrough11dwhich indicates <pOSSible
recre~tionaldevelopmentincluding groves of trees within.the.floOdway
boundaries. The. floodways shown in this appendix on plates 1 through 4 and
the f'loodway data included in· table 2·were developedwithout.considerationOf
the conceptual recreational developments. .As the recreational features are
implemented lothe floodway, it will be necessary to modify applicable
portions of floodway plates 1 through.4 and·floodway data table 2.

IV -·BRIDGES

4.01 New bridges are required at five crossings - Plnl.'laclePeakRoad, Deer
Valley Drive, 7th Street,Beardsley Road, and UnionH1l1sDrive. Although
these bridges.would be designed by looal interests for. total flows entering
Cave Creek below Cave But.tes Dam,a design discharge of only 500 ofs is
requlre<jto permit. operation. Of. Cave Buttes Dam: •therefore, project cost
estimates are limited to the oostof proviciing500 cfs bridges •. Floodway and
floodlfayfringe delineations reflect only existing bridges; no.provisions were
made for proposed bridges.

V- OPERATION AND MAINTENANCE

5.01. The fldodwayal.'ldfloodwayfringe delineations contained in this appendix
must be adopted by the Flood Control District of Maricopa County. Subsequent
to these act:i.ons the Flood Control District is responsible for the management
and maintenance. of the floodway andfloodway fringes, in accordance with
establlshe<:iflood plain management criteria, to assure the unobstructed
passage of floodwater'S of 100-year storms. Maintenance inclUdes .the r~moval

ofe>ccessive plant growthsfldsediment. deposits that would obstruct flows and
appreciat>lyincrease .. flood plain widths.

5.02. In accordance with Code of Federal Regulations,Title 33, Navigatiol.'land
Navigable Rive.rs, ~apter II Part .208-Flood Control Regulations, Paragraph (g)
channels ~nd floodways,the Department of the Army hereby furnishes the local
interests an.OperationsandMaintenance procedure. for Cave Creek. from Cave
Buttes Dam to the Arizona Canal to assist them in carrying out their mandatory
obligation under the code. A reprint of the code. is included as Exhibit B.

A. Organization Responsible for Operation and Maint.enance

The Flood Control District of Maricopa· County ,Arizona,ts required to
·have.an organization oapable of adequately operating and maintaining the Cave
Creek reach from. Cave. Buttes Dam to the Arizona Canal •. The. Flo.od Control
Distl"ictshall appoint an official .(referred to as the "Superintendent"ifl the
pasic regulation) Who shall be responsible for th~development and proper
functioning ¢f MarioopaCounty's operation~n<lmaintenanoeorganization in
acoordancewith suggestions in section B.
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TheCommander.ofthe.Los Angeles District of.the Corps of Engineers. (LADO)
will furnish assistance .to the Superintendent as follows: .

1. "As-constructed" drawings of the project at the time the project is
t.ransferred.

2. .Make prior determination. that any proposed encroachment ,.improVements,
excavation, or construction within the rights-of-way, or alteration of the
project works will not adversely affect the functioning of protective
facilities and furnish the Superintendent with an approval thereof in writing.

3. Assist the Superintendent, as may be practicable, in his duties of
ascert.aining storm developments having flood-producing potentialities,· and in
carrying out flood fight.ing operat.ions.

4. At the discretion of the Superintendent, will be available for
conSUltation and review of solutlons that are belng considered· to correct
dangerOus conditions resulting from fioodflows.

B. Responsibilities of the Superintendent

The General duties of the Superintendent, which are declared 1n the Code
of Federal Regulations, Title 33, include the follOWing:

1 • Operation

a. The Superintendent shall have bot.hballks of reaches.of less than
2 feet of freeboard patrolled during '-a 50-year...or greater frequency flood, and
ll1easures shall be taken to protect those reaches attacked by the current or by
wave action. Levees shall be observed for sand boils or unusual wetness of
the landward slope so as to be certain that:

• There is no indication of slides or sloughs developing.
• No low reaches exist that may be overtopped.
.No other conditions exlst which would endanger their

structural integrity.

b. The upstream side of bridges (including their piers) and the
C.A.P. overchute shall be observed by the Superintendent during periodS .of
high water to detect debriS buildup which would jeopardize the ability of the
bridg.e to pass the expected flood stage orthrea.ten its. structural
integrity •. Large objects which become lodged against the piers, wing walls,
or banks shall be removed expeditiously.

c. Appropriate advance measures shall be taken by the Superintendent
to insure the availability of adequate manpower and materials to meet all
contingencies. Immediate steps will be taken to control any condition that
endangers the levees and to repair the damaged sections •

d. The improved channel, floodway and/or levee shall be thoroughly
inspected by the Superintendent immediately fQllowingea,ch 50-year or greater
flood.

13



e. As soon as practical, the Superintendent shall initiate action to
correct the damage to the banks, rip-rap, levees and other flood control
structures.

!

.1·
I
!
j

2. Maintenance

a. The Superintendent shall make periodic inspections of the
improved channels, floodway, levees, bridges, and C.A.P. overchute prior to
the beginning of the annual flood season. Inspections shall ascertain that
the hydraulic conveyance and the structural integrity have not been diminished
by verifying that:

• The channel; levee, or floodway is clear of brUSh, weeds and wild
growth that would increase the Manningschannel "n" value by more
than 15 percent above the 1980 HEC-2 computer model value for each
reach. Tree trunks with branches at least 6 feet above the ground
shall not occupy more than 5 percent of the cross-section width of
the floodway.

• The channel, levee or floodway has not been obstructed by deposits
of debris, solid-waste accumulation, gravel-mine stockpiles,
stationary processing equipment, and unauthorized structures.

I-;I
I

I'
I

I
i
I
I.ar

W-i
i'
I
I
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• Banks are not being damaged by rain or wave action and rip-rap
sections are in good conditions.

• The formation and location of sand bars and phreatophytes will not
increase WSEL by more than 1 foot in that reach.

b. Immediate steps will be taken to correct all dangerous conditions
disclosed by such inspections. The Superintendent shall take measures to
promote the growth of grass on the side slopes. Where practical,measures
shall be taken to retard levee bank erosion by planting willows or other
suttable growth on the riVer side slopes.

.-

i_I
I
I
i
I

-I
I
i

-
-

e·
no less than the following
1160 sq ft including piers
1160 sq ft inclUding piers
1174 sq ft inclUding piers
1414 sq ft including piers
725 sq ft inclUding piers
695 sq ft including piers

bridge areas are to be
Peoria Ave.
CactUs Road
Thunderbird Road
19th Ave •

. Bell Road
7th Street

Upstream
values:

•

• Levee sections have not been subject to settlement, sloughing or
loss of cross section area; no carving on either land side or
creek side; no seepage, saturated areas or sand boils are
occurring; burrowing animals have been exterminated; toe drainage
system is in good working condition; crown of levee is shaped for
proper drainage and the roadway is well maintained; no
unauthorized recreational vehicular traffic on the side slopes;
and no right-of-way encroachment are being made that would reduce
the efficient functioning during flood emergencies.
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3. Method of Reporting

a. the Superintendent shall present the results of the annual
ma,intenance inspection, to LAnO at the Superintendent's office within 60 days
afttu". inspection completion. The items to be reviewed shall include but not
be Ihnited to:

o All permits for floodway encroachment •

o Tabulation of the hydraulically significant mod~fications made to
HEC-2computer ,deck during the last report period. The technical
hydraulic consid.erations and judgments that were an integral part
of the mathematical modeling updating a,nd analysis shall be
presented in detail. In the event of unresolved differences in
hyd raulicmodeling techniques, the Superintendent shall furnish a
current flEC-2 deck to LADOfor independent analysis.

o HEC-2 computer printouts using the current floodway widths and "n"
values.

o Cross-section plots of surveyed sediment range lines and. bridge,
opening areas.

o Photographic and/or electronic documentation of shoals and
phreatophyte develo pment.

o A written report suminarizing the annual inspection presElntation
together with support documentation shall be forwarded to LADO
within 30 days after the briefing.

b. Post 50-year (or greater) frequency flood operation inspection
report will normally be a timely verbal summary to LADO by the Superintendent,
followed by a brief written summary with documentation of .abnormal
operation. A permanent record (photographic or electronic) and a hydraulic
analysis shall be made of all reaches or structures which suffered a
significant deteriotion and that could fail during a 100-year frequency flood.
The sediment range line survey and analysis (para 5.04) shall be made an
integral part of written operational inspection report.

c. Representatives ,of theLADO Construction-Operations Division,
South Pacific Oivision and Office of the Chief of Engineers will conduct
periodic condition surveys to verify the ability of the floodway to convey the
lOO-year flood and to verify that all maintenance items have been complied
with.

5.03 The Co cps of Engineers shall establish dry land category C sediment
ranges (Corps of Engineers, EM 111-2-4000, Reservoir Sedimentation
Investigation Program, 15 November 1961) at River Mile 1.22, 2.28, 2.81, 4.20,
5.79 and 8.10. The sediment range lines will be used to assess the stability
of the Cave Creek bed 'in maintaining the flow conveyance efficiency determined
by this study. The locations chosen are in reaches that normally would
experience minimum scour, but could experience aggradation which would
increase the local water surface profile above those shown on plate 5.

15



Relocatlon t additioo t or deletion of sediment ranges 111ay be required as tbe
dynamic hydrauHcoperation of Cave Creek with the Cave Buttes Dam Project is
better-understood. Plate 6 illustrates the cross sectional dimensions along
the Pluge 1lnes8s determined from. topographic maps used in this study. Upon
;ldoptidtl ()( appendix 2 flood boundary delineations,the Corps of Engineers
$hall cst;.tblish vertical and horizontal control survey monuments, outside the
tOO-year flood-plain, and provide a precise cross section plot for the control
!?tandard at ea.ch of the monitoring sediment range lines.

',.04 The Superintendent shall survey the sediment range lines as an integral
p8r.t of: the post 50-year (or greater) frequency flood operation inspection
(para5.02B .'3(b». The survey data shall becompat:'ed to the Corps of
gngineers in! ti.a1 surveyed cross-section plots •.. Analysis of the effect of any
8tt(~alDbed changes on the Cave Creek conveyance capacity shall be made by the
Superintendent. A,nalysisres~lts and plots shall be submitted to LADO as part
of the written operation inspection report.

VI- COST ESTIMATES

6.0 I 'the Hoodway and floodway fringe delineations with their respective
water surface profiles were computed for Cave Creek between Cave Buttes Dam
<Hld the Arizona Canal using May 1978 topography updated to include any new
construction •. No major new development or changes in topography are
antlcipatecl prior to completion of the final delineations; however, the
de Ulleat ions will be reviewed and updated as necessary prior to publishing the
da.t;1, as .}O appendix to the Cave Buttes Dam O&M manual. The cost estimate will
be 1nc1~uded in the O&M manual.

6.02 Ftve sediment range lines will be established along Cave Creek to
llIonItor creek bed stability. The cost of establishing and monumenting this
range :md' the (:ost of the initial cross section survey will be included in the
0&)\1 manuaL Also to be included in the O&M manual are the estimated costs of
cOllatrUl:tiog SOO-cfsbridges at5 existing road dip crossings.
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VII ~ CONCLUSIONS

7.0 I. tn accordance with the local cooperation agreement, the Corps of
Engineers have delineated the designated floodwayand floodway fringes for
Cave Creek from Cave Buttes Dam to the Arizona Canal. The delineations have
b(:~(;lI1 coordinated with the Flood Control District of Maricopa County and the
City of Phoenix. The approved delineations ,which will be incorporated into
the Gnve Buttes Dam O&M manual, must be adopted by the Flood Control District
and used as the basis for management of the designated floodway and floodway
frlnges.

7.02 The Operation and Maintenance procedures for Cave Creek from Cave.Buttes
DI'lm to tht~ Arizona Canal have been presented to the local interests through
the Flood Control District of Maricopa County and the City of Phoenix, Arizona
in accordance with applicable sections of the Code of Federal Regulation Title
'U, Navigation and Navigable Rivers, Chapter II Part 208 Flood Control
Regulatlon, Paragraph (g) channels and floodways,by the Department of the
Army. The procedures herein presented include organizational responsibility of
the Flood Control District, operation and maintenance for 50-year (or greater)
frequency flood, and annual inspection and reporting requirements.

1 7
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NOTE:
ONLY THE FLOODWAY PROFIL£ HAS BEEN SHOWN FOR CLARITY IN ALL CASES
THE tOO-YEAR FLOOD PROFILE WOULD BE 0 TO I 0 FEET LESS THAN THE
FLOOOWAY PROFILE SHOWN. FOR SP(CIFIC IOO-YEAR FLOOD CROSS SECTION
ELEVATIONS, REFERTO APPENDIX 2-TABLE 3(CAVE CREEK FLOODWAY DATA)
OF CAvE 8UTTE DAM DESIGN MEMORANDUM -3,US ARMY, LOS ANGELES
DISTRICT,CORPS OF ENGINEERS. DATED MAY 1981
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TITLE 53-lIIAVIGATION AND
NAVIGABLE "-ATERS

Chaptn II - Corpa or En.in~l'lI.
o.partm.nl 01 ,h. Army

pAJIT 208 - FLOOD COlfnot R!lI;uLAnolfS

AU!JlOU'l"Y: I DUO issued und~r Sec. 7.
58 Stat. 890; 33 U.S.C. 709.

t 2OlI.lO Local flood protection lDOTka;
nw.inUft4nce 411d ~ratioll 0tatructur..a
o,tId facilitiu - (a) Geftt'ra. m The
structures and facilities constructed by
th~ United Stales for local flood prot«­
tion .hall be continuously maintained
in .uch·a manner and operated at such
times and for such periods as may be
necessary to obtain th~ maximum
ben~ftta.

(2) The State, political subdivision
th~reof, or other responsible local
...ncy, which fumiahed a8lurance that
it will maintain and operate flood t.'On­
tzol works in accordance with recula­
tiona prncribed by the Secretary of th~

Army, as ~uiredby law, shall appoint a
permanent committee consisting of or
headed by an oft1cial hereinafter called
th~ "Superintendent," who shall be r~­

sponsible for the development and main­
tenance of, and dirKtly in char,e of, an
oraanization responsible for th~ efftcient
operation and maintenance of all of the
.tructures and facilities during flood
periods and for continuous inspection
and maintenance of the project works
durin, periods of low water, all without
c:oft to the United States.

(3) A reserve supply of materiala
needed durin, a ftood emer,ency shall
be kept on hand at all times.

(.) No ~croachment or trespallll
which will adveneiy aftect the eftici~t
operation or maintenance of the project
works .hall be pernutted upon th~

righta-of-way for the protective facili­
tie•.

(S) No improvement shall be passed
over, under, or through the walls, fevees,
improved channels or t\oodwayl, nor
mall any excavation or construction be
permitted within the limits of the proj­
ect riaht-of-way, nor shall any change
be made in any feature of the works
without I?rior determination by the Dis­
trict Engmeer of the Department of th~
Army or his authorized representative
that such improvement. excavation, con­
struction, or alte:-ation will not adversely
atfect the functioning of the protective
facilities. Such improvements or alter­
ations as may be found to be desirable
and permilllible under the above de­
termination shall be constructed in
aecordance with standard engineerin,
practice. Advice retarding the effect of
proposed improvements or alterations
on the functionin, of ~e project and
information concerning methods of con­
struction acceptable under standard en­
cineerinll practice shall be obtained from
the District En,meer or, it otherwise
obtained, mall be submitted for his
approval. Drawinp or prints showing
such improvements or alterations as
!\nally cONlructed shall be furnished the
Diatrict Enaineer alter compl~tion of
the work,

<I) It shall be the duty of the Super­
intendent to submit a semiannual report
to the Diftrict Enc:ineer covering inspec­
tion, maintenance, and operation of the
protective wo.ks.

(7) 'nle District~r or his au­
thorized repreeentativel shall have ac-

cess at all times to all portions of the
protective works.

(8) Mamtei1ance measures or npairs
which th~ District Enlineer deems nec­
essary shall be promptly tak~ or made.

(9) Appropriate measure. shall be
taken by local authorities to insure that
the lIr.ti\liti~s of all local organizations
operating public or private facilities
conne<:ted with the protective works
are coordinated wit,h th~ of the Su­
perintendent's organization durin, ftood
periods.

(10) The Department of the Army will
fumish local interests with an Operation
and Maintenance Manual for each com­
pleted project. or separate useful part
th~reof. to assist them in carrying out
th~ir oblijtations under this part.

(b) Leven - ill Mai.te_net'. The
Superintendent shall providte at 211 times
such mlIIintenance as may be l~u.ired to
insure serviceability of the structures in
time of flood. Measures shall be tak~
to promote the arowth of sod. extermi­
nate burrowing animals, ....- to provide
for routine mowing of thI grass and
weeda, removal of wild arow'h and drift
deposits. and repair of darr.ace eaused
bv l!rosK-n or other forces. Where prac­
ticable. measures shall be taken to retard
bank erosion by plantina of willows or
other suitable arowth on areas riv~rward
of the levees. Periodic inspections shall
be made by th~ Superintendent to insure
that th~ above maintenance measures
are bein, effectively earried out and.
further. to ~ certain that:

(j) No unusual settlement, sloughing,
or material loss of crade or levee cross
section has taken place;

(ii) No caving has occurred on either
the land side or the river side of the
levee which might affect th~ stability of
the levee section;

(iii) No seepale. 'laturated areas, or
sand boils are occurring;

(iv) Toe drainage systems and pres­
sure relief wells are in good working
condition. and that such facilities are
not becoming cloged;

(v) Drains through the levees and
gates on said drains are in good working
condition;

(vi) No revetment work or riprap has
been displaced. washed out, or removed;

(vii> No action IS being taken. such
as burning grass· and weeds during in­
appropriate seasons, which will retard
or destroy the growth of sod;

(viii) Access rOCIds to and on the levee
are being properly maintained;

(ix) Cattle guards and gates are in
good condition;

(x) Crown of levee is shaped so as to
drain readily. and roadway thereon. if
any, is well shaped and maintained;

(xi) There is no unauthorized grazing
or vehicular traffu: on the levees;

(xii) Encroachments are not being
made on the levee right-of-way which
miiht endanger the structure or hinder
its proper and efficient functioning dur­
ing times of emeraency.

Such inspections shall be made im­
mediately prior to the beg~ of the
flood season; immediately followmg each
maJor high water period. and otherwise
at intervals not exceeding 90 days; and
such intermediate times as may be neces­
sary to inalJre the best possible care of
the levee. Immediate steps will be taken
to correct dangerous conditioJ'J8 disclosed
by such inapec:tions. Re~ mainte­
nance repair measures shall be accom-

plished durill,l the apJro'!lriate.•ason
as scheduled by the SUPll!rmtend~rlt.

l2> ()petoatiOA. Durin, flood periods
the levee shall be patrolled continuously
to locate possibl~ sand boils or unusual
wetnea of th~ landward slopp and to be
certain that:

Ii) 'nIer~ are no indi~ation~ 01 slid~s
or slouahs developina;

(iD Wave wash or scouring action is
not occurring;

(iii) No low read.es of levee e"ist
which may be overtopped;

(iv) No other conditions exist which
might endan.er the .tructure.
.<\ppropria~ advance meas..res will be

taken to insure the availability of ade­
quate jat.Jr and materials to meet all
colltinaenci... Immediate steps will be
taken to centrol any condition which
l!/ldanaers the levee and tQ repair the
damaaed section.

(c) Flood 1DlI<U... - (l) MtUvUe-.&ftCe.
Periodic inspections shall be made by
the Superintend~t to be certain that,

(i) No -.pap, saturated areal, or
sand boils' are OCC!WTing; .

(ii) No undue IiIf1ttlement has occurred
which affects the stability of the wall or
its water tightnellll;

(iii) No trees exist. the roots of which
might extend under the wall and offer
accelerated aeepaae paths;

(iv) The concrete haa not under,one
crackinl. chippin.l(. or breaking to an
extend which might aftect the stability
of the wall or its water ti,htnellll;

(v) There are no encroachments upon
the riiht-of-way which might endanger
the structure or hinder its functionin,
in time of flood;

(vi) Care is bein, exercised to pre­
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being built near them;

\vii) No banll cavina conditions exist
riverward of the wall which mi,ht en.
dang~r its stability;

(viii) Toe drainaae lIystems and pres­
sure relief wells are in aood working
condition. and that such facilities are
not becoming cloUed.

Such inspections shall be made imme­
diately prior to the belinnins of the flood
season, immediately following each mao
jor high water period, and otherwise at
intervals not exceeding 90 days. Meas­
ures to eliminate encroachments and ef­
feet repairs found neceS88J'y by such
inspections shall be undertak~n immedi­
ately. All repairs shall be accomplished
br methods acceptable in standard en­
gmeerine practice.

(2) ()pe?ation. Continuous patrol of
the wall shall be maintained during flood
periods to locate possible leaka,e at
monolith joints or seepage underneath
the wall. Floating plant or boats will not
~ allowed to lie against or tie up to the
wall. Should it become necessary during
d t\ood emergency to pass anchor cables
over the wall. adequate measures shall
be taken to protect the concrete and con­
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stabiiity of the wall.

(d) Dr~i_II" atructurea- (1) Mai.te­
naftC~. Adequate measures shall be taken
to insure that inlet and outlet channels
are ke"t open and that trash. drift, or
debris IS not allowed to accumulate near
drainage structur~s. Flap ,ates and
manually operated gates and valves on
drama,e structures shall be examined,
oiled. and trial oPt'rated at lealt once
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every 90 days. Where draina,e struc­
tures are provided with stop log or other
el'rn!r,ency closures. the condltlon of the
equipment and its housing shall be in­
spectf!d regularly and a trial Installation
of the emergency closure shall be made
at least once each year Periodic inspec­
tions shall be made by the Superintend­
ent to be certain that:

(i) Pipes. gates. operating mechanism.
riprap. and headwalls are in good con­
dition;

Ilil Inlet and outlet channels are open.
lill) Carl' IS being exercised to prevent

the accumulation of trash and debriS
'lear the structures and that no fires are
being built near bituminous coated
pipes;

(IV) Erosion is not occurring adjacent
to the structure which miltht endanger
Its water tightness or stability.

Immediate steps will be taken to re­
paIr damage. replace missing or broken
parts. or remedy adverse conditions dis­
closed by such inspections.

(21 Operahon. Whenever hillh water
conditions impend, all gates will be in.
soected a short time before water reaches
the invert of the pipe and any obiect
whi('h might prevent closure of the gate
shall be removed Automatic gates shall
be closely observed until it has ~n as­
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of Rood water. All drainage structures
in levees shall be inspected frequently
durina Roods to ascertain whether seep­
aile is taking plaCE' along the lines of
their contact with the embankment.
Immediate steps shaH be taken to cor­
rf'Ct any adverse condition.

'el Closure structure. - (1) Maint".
nance. Closure structures for traffic
openings shall be ins~ted by the Su­
oerintendent every 90 days to be certam
that:

", No parts are missing;
(ill Metal parts are adequately cov­

prt'fi WIth paint:
liii! All movable parts are in satis­

factory working order;
(IV) PropE'r closure can be made

promptly when necessary;
(v) SuffiCient materials are on hand

for the erection of sand baa closures and
that the location of such materials will
be readily accessible in times of emer­
gency.

Tools and parts shall not be removed
for other use. Trial erection.s of one or
more closure structures shall be made
once each year. alternating the struc­
tures chosen so that each gate will be
erected at least onCE' in each 3-year pe­
riod. Trial erection of all closure struc­
tures shall be made whenever a change
is made in key operating personnel.
Where railroad operation make. trial
erection of a closure structure infeasible.
ri,orous ins~tion and drill of operat­
in, personnel may be substituted there­
for. Trial .rectioll of sand bag closures
is not required. Cll.lsure materials will be
carefully checked prior to and foll~wtng
Rood periods. and damaged or miSSIng
parts shall be repaired or replaced im­
mediately.

(2) Operation. Erection of each mov­
able closure shall be started in sufficient
time to permit completion before ftood
waters reach the top of the structure
sill. Information reaarding the propl!r
method of erectina each individual clos­
ure structure, toaether with an etltimate

of the time reqUIred by an t-xpenenced
crew to complete Its erectwn w!1I \)<,
i,ven in the Operatlon and Maintenance
Manual which WIll b«> furnished local
Interests upon completion of the proJect.
Closure structure~ w l1i b<e Inspected fre­
quently during flood periods to ascertam
that no undue leakage is occurring and
that drains provided to can' for ordmary
leak~ge are functIOning properly Boals
or, floating plant shall not be allowed :0
lie up to closure structures or to dis­
charge pas..o;engers or cargo OVN them

if) Pumplngplan'$' I}\ Mai'dellllnce
Pumping plants ,;hall be insPt'ctE-d by
the Superintendent ~t Intervals not to
exceed 30 days during flood seasons and
90 days during off -flood SNsons to insure
that all equipment 15 i"'ordH for instant
use At regular mtervai•. proper meas­
ures shall be taken to prOVIde for clean·
109 plant, buildings. and <'qulpm",nt.
repainting as necessary. and iubricatmg
all machinery Adequate supplies of
lubricants for all types of machmes, (uei
for gasoline or diesel powered equip­
ment. and Rash hghts or ~anterllS for
emergency lighting shall be kept on
hand at all time... Telephone service shall
be maintaint"d at pumpw/ol plants. All
equipment, includmg SWitch gedr. trans­
formers motors. pumps, val,'f's. and
gates shall be trial opera led and checked
al least once every 90 day,. Megger tests
uf all Insulat.on shall be made whenever
wiring has ~en :~ub,~ct~:d to undue
dampness alld oth.-rwlse al !I'Iter va Is .Iot
tc exce"J one year A r£'cord sh"ll be
kept show109 th" resuih of ,ueh tesb.
Wiring (hsclosed to be in all un"ll1sfac­
tory conditlOn by such tests shall be
brought '.0 a sotisfartory condItion or
shall he promptly r»plae{,d DIesel and
>:asoline engines shall be startpd at such
iotervals and allowed to run for such
length of lime liS may be neccssary to
ifl$urf> thelf servlc(·;)bdf.tv in f1'1)PS> of
emergency. Only skl1l;od """('l',c',",, imd
ITlechanlcs ::hail bt:" t·r'Opiovp.d ,.,n '..1:,,5ts
and n'"p;drs. O:Pernt.ag pLf~\..)nnf':! fOf U"H:::"

plant sh.. l1 he prescnt dUrln~ tests. Any
e':juipment ...~mov.'d from the station for
repair or replacement sha:l be returned
or replat'ed as ~oon as prddieable and
shall be triill o[>('rated afler reinstal­
lation. Rep",rs requirlllg remova! of
"qulpment from thl' plant shall be malk
during off-flood se"sons msdar as prac­
ticable.

,21 Operation. Competent operators
~hall be on duty at pumplOlI: plants
whenever It appeal's that necessity (or
pump operation is imminent The oper­
ator shall thorou~hly mspect. trial oper­
ate. and place m readinE-ss all plant
equipment. The o,wrator shall be fa",i~·

iar with the equIpment manufacturers'
Instructions and drawin~s and with th"
"Operating Instructions' for each sta­
tion. The equipment sh&lI \)<, operated
in accordance with Ute above-mentioned
"Operating Instructions" and care sha I!
be exercised that proper lubricatIon is
being supplied all equipment. and that
no overheating. undue vibration or nOIFe
is <X'curring. fmmedlately "I"",n final !'l
cessIOn of flood WHt<>rs. the pumpmg sta­
lion shall be thoroughly c1ean..d, pump
house sumps flushed. and (>(Jlllpment
thoroughly inspE'eted. oiled and greased
A record or log of pumping plent oper",­
tion shall be kept for each station. a copy
of which shall be furnished the District
Engmeer following each flood.

(g) Channels and /loodwolls-- (U
Main!ena11-(,". Periodic inspec\lons of
Improved channels and floodways shall
be made by the Sup.erl"tendent to be
certain that:

'i) The channel or Roodway is dear of
d"brts. weeds. and wiid growth,

I III The ('hannc'! or Roodway is not
being r..str,,·!ed by the depositinl of
waste m;;t(,Tlais. buildina o! unauthor­
Ized structures or other encrllachments:

(lin The capacity of the channel or
flood WilY IS not belllg rt'duced by th.
formation of shoals;

II'," Banks ~re not oeinll dama8~ by
rain or wave wash. and that no slough­
:ng of banks has occurrt'd.

( .. ) Rlprap s("Clions and deflection
d,kes and walls are In good condition:

(vi) Approach and egress channels
adjacent te' the Improved channel or
floudway are suffic.ently clear or obstruc.
hons and dehns to permit proper rune­
tlOnlng of the project w<)rks.

Such II1SpH\lOns shall be made prior to
the beglnnmg of the flood season and
otherw,s<, at H,tervals not to exceed 90
days. Immediate steps will be tak"'n ID
remedy any adverS(' ,'ondihons disclosed
by such inspectt0ns. Measures will be
taken by the Superintendent to promote
th" growth of grass on bank slopes and
('arth detlectlOn dikes. The Superin­
tEondent shall prOVIde for periodic repair
"nd deamng of debris basins. check
dams. and r .. l..ted structure, as may be
ne<:eSS3r ~

(2') Opnal",n. Both b.. nks of the
ch... ~·~\ .>hall b;> patrolled during peTlods
of h,g), watp.r. and measures shall be
taken L; protect thoSE' r..aches being at­
tacked by the current Or by wave wash.
App,·"pnatl' measures shall be \.aiken to
wever,' th .. formation of jams of ice or
debris Large objects which become
lodge,] against the bank shall be re­
moved 1'h',mproved channf'! or flood­
way shall be· thoroughly ,nspected imme­
diately follow,n~: each major high water
pt'l'llJd 1\s so·cn as praclicable there­
alkr. all snags and other det>ris shall be
removed anel ail damage to banks. riprap.
deflectIOn d,kes and walls. drainage out­
:"",5. or othee flood control structures
r"paired

(h' JII;""-,,Uaneous {!1etht.le.- 11) Main­
lena'lct' Miscellaneous structures and
facilities constructed as a part of the
proted,v" works and other structures
dnd facilities which function as a part
of, or affect the efficient functioning of
the protective works. shall be periOdi­
eaily inspected by the Superintendent
and appropriate maintenance measures
taken Damaged or unservice ble parts
shall be repaired or replaced without
delay. Areas used for ponding in con­
nection wilh pumping plants or fqr tem­
porary storage of mterlOr run-off durlll&
fh"d j)P.nods shall not be allowed to be­
come filled w:th silt. debriS. or dumped
materiaL The Superintendent shall take
pr"pel ,teps 10 prevent restriction of
bridg.. opemngs and. where practicable.
shall prov,de for temporary raising dur­
ing floods 01 brrdges which restrict chan­
nel capacities during high flows.

<21 OperatIOn Miscellaneous facili-
ties shall b<.. operated to pr",vent or
reduce flooolllg during periods ·of high
water. Th,),,· bcilities constructed as
a part of the protcctivt' works shall not
be used for purpo~s other than ftood
protection wilhout approval of the Dis­
trict Englneel unless designed therefo.r.
(Sec. 3. 49 Stat. 1511. as amended; 3J
US (' 701C) 19 F.R. 9999. Aug 11. 1944;
!I F.R 10203. Aug 22. 19441
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AMENDED FLOODPLAIN REGULATION

FOR THE

UNINCORPORATED> AREA

OF

MARICOPA COUNTY ,ARIZONA·

AS· ADOPTED OCTOBER 11, 1911

PUBLISHED BY MARICOPA COUNTY ARIZONA PLANNING DEPARTMENT
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FLOODPLAIN MANAGEMENT - THE CONCEPT OF THE TWO-DISTRICT
FLOODPLAIN REGULATION

The "1975 Floodplain Regulation for the Unincorporated Area of Maricopa
County", adopted by the Floodplain Board on July 14, 1975 and amended
on October 17 ,1977, is a two-district floodplain regulation. Its
intent ia to prevent the dangerous and expensive mis-use of floodplains
in Maricopa County.

A "Regulatory Floodplain" as defined in the Regulation, i8an area which
has Ii 1% chance of flooding in any year. This. means that itw!11 be
flooded, on the average, once every 100 years. For this reason, it is
Bometimesreferred to as the "IOo-year floodplain." The amount of
floodwater which would flood the Regulatory Floodplain lathe "Regulatory
Flood" or "laO-year flood." This amount of water varies from floodplain
to floodplain, and even from upstream to downstream within a floodplain,
depending on such factors as the area of the watershed contributing water
to the flood and the nature of the surface (sand,rock, grass. etc.).

The Regulatory :Floodplain, then, is the area of concern in the County's
Regulation. It was considered too restrictive to stop all development
within the Regulatory Floodplain. However,development within the
floodplain obstructs the flow of floodwater and raisee the elevation of
the Regulatory Flood. Recognizing this fact, it was decided that develop­
ment would be allowed near the edge of the floodplain and toward the
center of the floodplain until the cumulativeeffectwaeto raise the
flood elevation by one foot. At that point, no further development would
be allowed.

The areas on either side where development is allowed is called the
l"loodway Fringe District. and the area in the center where no development
ia allowed is called the Floodway District. Hence the term "two-diat,rict
regulation."

Development within the Floodway Fringe District must be protected from
the Regulatory Flood either by floodproofing or by elevating everything
aU8~eptible to flood damage so that it is above the flood elevation.
Development within the Floodway District is restricted to uses which
are not 9usceptible to severe or expensive flood damage, and which do
not obstruct the flow of floodwater. These uses include many agricultural
and recreational uses and certain types of industrial and commercial uses.
The Indian Bend Wash Greenbelt, when complete, is an example of a Floodway
District fully utilized for recreation. Other uses could include parking
lots, drive-in theaters, circuses and other transient amusement enterprises,
and sand and gravel operations.

The goal of the Floodplain Regulation is to reduce the loss of private and
public property and to reduce the danger to human life during floods.' This
can be accomplished through impartial and uniform enforcement of the
Regulation.
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·1 ]..0 STATUTORY AUTHORIZATION, FINDINGS OF FACT. PURPOSES AND SHORT TITLE

J 1.1 STATUTORY AUTHORIZATlON

8 Section 45-2342 of the Arizona Revised Statutes delegates the

• reaponuibility to local governing bodie. to adopt regulations to

6 minimize flood lo.ses~ Therefore, the Board of Supervisors of Maricopa

. " .County Arizona, in ita· capacity as Floodplain Board of the Unincorporated

'I Area l>f Madcopa County does .ordain as follows:

8 L2 FINDINGS OF FACT

9 L 21 Flood Loues Resulting from Periodic InundaUon"'The flood

10 hazard areas of Maricopa County, Ar.izona are subject to periodic

11 inundation which ft.ults in 1088 of life and propertY,heaUhand

12 safety hazards, disruption of cOlll\llerce and governmental services.

18 extraordinary public axpenditl1res for flood protection and relief.

14 and impairment of the tax base all of which adversely affect the public

16 health, safety and general welfare.

18 1.22 General Causes of These Flood Losses - These flood los.es

1'1 are caused by: (1) The cumulative effect of obstructions in floodplains

18 causing increases in flood heights and velodUes. (2) The unpredictable

19 meander of streamaon alluvial fans and in wide, shallow floodways.

20 (3) The occupancy of flood hazard areas by uses vulnerable to flood

21 damage or which create hazards to other lands which are inadequately

22 elevated or otherwise protected from flood damages.

28 1.23 Flood Insurance - The Federal Flood Insurance Program provides

24 previously unavailable flood insurance to property owners in flood-prone

25 areas. To qualify for the sale of federally-subsidized flood i~sutance

26 a community must adopt and enforce regulations forfloodplainmaoagement.

27 1.3 STATEMENT OF PURPOSE

28 It is the purpose of this Regulati~n to promote and proteet the

29 public health, pe~ce.· safety, comfort, convenience, and general welfare

80 of the citizens of the unincorporated area of Maricopa County; to

81 minimize flood damages and reduce the height and violence of floods which

a2 are caused by obstructions restricting the capacity of the floodways; to

1
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••tabliah minimum flood pro~ection .levationa and flooddama&e prevention

r.quir.ment. for u•••••tructur•• and faciliti•• which are vulnerable
j

to flood d...g.~ to pr.vent unwi.e encroachment aDd building develop..nt

within floodplain .1'••• ~ to protect the 11fe and property of citizen.

who have .ettled in floodpl.in ar.as~ to reduce the burden impoled on the

community, it. goverumental units .nd it. citizenl if such land is lubject

to flood; to qualify the County for continued participation in the rederal

Flood In.urance Program. .nd to adopt and ••tablish an officld rlooclpla:ln

llegul.tion fOr Madcop. County, Arizona.

1.4 SHORT TITLE

Thi. llegulation may be referred to al the Floodplain Reaul.tion

for Maricopa County.

'2.0 RULES

When not cond.tent with the context. wordl uaed in thepr...t tenl.

includ. the future. wordl in the 81ngular number :Lnc:ludethe plural and

word. in the plural number include the singularunle.. Ipecifically

deUned below. Word. or phr•••• uledin the llegulaUon .hall be interpreted

.0 a. to give them the meaning they have in c01lllDCln usaseand to giveth:l..

llegulat~on ite mo.t rea.onable ,applic.tion. the word "building" includel

the word "structure"-. the word "shall" is mandatory and the word "may" is

p.ni••ive. Notwithstanding anything Within this lleaulaUon to the

contrary, nothing herein shall be conltrued a. requiring written

authorization for. nor .hall the Floodplain Board prohibit. those

.xemption. set forth in Arizona llevi.ed Statutel 45-2343(B).

3.0 DEFINITIONS

3.1 ALLOWED USE - • use of any part of the Regulatory Floodplain

.pecifically nailed in this llegulaUon for which no Floodplain U~e rermit

i. requited.

3.2 APPURTENANT STRUCTURE - a structure which is on the .ameparcel

of property •• the pr:l.nc:1pal structure, .Del wbich isiDcidental to

the u.e of the principal structure.

3.3 AREA OF SHALLOW FLOODING - an area with flooel clepths from on_to
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three feet where a clearly defined channel doe. notexllt. where the

path of flooding i., u~predictabl~ and ,indeterminate. and where velocity

flow lIl8y be eVid~lI.t,. Such an area lIl8y be, included within a Floodway

Di.trlct or Floodway Fringe District or an Interim Delineation if it i.

a.aoclated ~ith a watercourse.

3.4 DEVELOPMENT - any IIl8n-lIl8de change to improved or -unimproved

real property. including but not limited to building. or other .tructure••

mining, dredging, filling. grading. paving. excavation or drilling

operadon••

3.5 ENCROACHMENT - tha advance or infrlngelll8nt of u.e•• growth. fi11

or structura. into the natural floodplain that impede the flow capae1ty

of the channel' and floodplain of a watercour.e.

3.6 FLOOD OR FLOOD WATERS - a temporary ri.e in water level that

re.ult. in inundat~on of landa not Ordinarily covered by water.

3.7 FLOOD INSUlANCB RAfE MAP .(FIRM) - an official IIl8P of a

community, on which the Federal In.urance Adminiatration ba. delineated

bot~ the Regulatory Floodpl.ins and the riat premium lone. applicable

to the community.

3.8 FLOOD ,INSURANCE STUDY - the official raport provided by the

Federal In.urance Admini.tration. The report contain. flood profiles,

•• well a. the Flood Hazard Boundary-Floodway,Map and Regulatory Flood

Elevation••

3.9 FLOODPLAIN REGULATIONS - the codes, ordinance. and other

regulation. relating to the' ute of land and con.tr~ction within the

channel and floodplain ar.a., including loningordinanc••••ubdivi.ion

regulation., building cod••• aetback requirementa, open area regulation.,

thi. Regulation. and amendment. to all of the foregoing. and aimilar

method. of control affecting the uae and dev.lopment of theae ar.aa.

3.10 FLOODPROOFING - any combination of structural and nonatructural

addition., change•• or adju.tmenta to structurel. including utility

and sanitary facilitiea. which would preclude the entry of water.

Structural component. .hall have the capability of reliating hydroltatlc

3



1

I

8

•
6

6

'I

8

9

10

11

12

18

14

16

16

17

18
19

10'"

11

12

28

24

25

26

2'1

28

29

80

81

82

.nd hydrodyn.m1e lo.d, and the effect of buoyancy.

3.11 lLOODWAY DISTRIct - th. eh.nnel of • watnq:ourae or the
I

wat.r body w-ith1n theb.nk,of. Lake and th.t portion of the adjacent

land area. de.ianated by the Floodplain Board •• n.c••••ry to provide

for tha pa••aleor pondina of flood w.ter. of any watarcourse or lake

without al~owina a rile of more than one(l) foot in the flood elevetion

at the time of delineation.

3.12 FLOODWAY FRINGE DISTRIct - land out.ide the Floodway Di'trict and

lower than the Reaulatory flood Elevation along the wat.rcourse.

3.13, HABITABLE FLOOR - any floor uaable for ree1dent1al purpoa•• , which

include. workina, sleep1na, eatina, eookina or recreation, or a

combination thereof. A floor u.able only for .torage purpo.ee i. not

a habitable floor.
..

3.14 IN'rERIK DELINEATION - a deUn.ation of the RegUlatory flooclplain

made from the most reliable source available for which a delineation

of the Floodway Di.triet ia notavai~able.

3.15 MOBILE HOKE - a atructure with a lenath of thirty three (33)

feet or more, tranaporteble in one or more aectiona, which iabullt on

a p.rmanent chaa,i, and de.ianed to be u••d with or without a permanent

foundation wh.n connected to the required utilitiea.

3.16 OBSTRUCTION - any dam, wall, wharf, embankment, l.vee, elike, pile,

abutmant, prot.etion, excavation, ehannelrectification, brielae, conduit,

culvert, building, wire, fence, rock, gravel, refuse, f111, structure,

vegetation or other material in, alona, aeros., or prajecttna into.any

channel ,watercourae, lake, or Relulatory l!'loodplain which may :l.lllpede,

retard or change the direction of the flow of water, either'in itself

or by catching orcoll.cting debri. carrieel by,uch water, or ~hat l'

placed where the flow of water miaht carry the ....down.tream to the

damage of life or property.

3.17 PERKITTED USE - a u.e of any part of the Regulatory Flooelplaln

.peeifically n...d in this Reaulation for which application for an

receipt of a Floodplain Uae Permit i. required prior to commencement

4
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of such use. ,

3.18 PERSON - any inciividual or his agent. firm. parbership. a••ociation,

corppration. 07; agent of the, afor8lll8~tioned groups,o.t the State or any

agency or political .ubciivision, thereof.

3.1.9 PRI~CIPALSTRUCTUllE -the structure on a parc.lof property With

the greatest value.

3.20 REACH- a longitudinal segment of a watercourse measured parallel

to the direction of flow •

3.21RECQATION VEHICLE - any vehicle or structure which is: a) l ••s

than thirty three (33) feet in length; b) transportable in one section

on it. own cha••i.;and c) maintained in a reaciily tran.portable

condition at all time.. Thi. ciefinition include. motorized and non­

motorized vehicles and structur.s.

3.22 REGULATORY FLOOD - the RegulatoJ;y Flood shall be the lOo-year

flood as determined by criteria e.tablished by the Arizona Water

CODllllission.

3.23 REGULATORY FLOOD ELEVATION - the elevation of the RegulatoJ;y

rlQod Which deterune. the limits of the IagulatoJ;y Floodplain..Where

a Floociwey Di.trict has been delineated. the higher of the natural or

encroached elevation••hall apply.

3.24 REGULATORY FLOODPLAIN - that portion of the natural floodplain

that would be inundateci by the Regulatory Flood•. The RegulatoJ;y

~loodplain include. the Floociway District and the Floodway Fringe

District.

3.25 STRUCTURE - a walled and roofed building. including a gas or

liquid storage tank. that i8 principally above ground. as well as a

mobile home •

3.26 SUBSTANTIAL IMPROVEMENT - any repair. reconstruction. or

improvement of a structure. the cost of which equal. or exceeds fifty

percent (50%) of the fair market value of the structure either: before

the improvement or repair is .tarted; or if the structure has been

damaged and 1, being re'tored, befQre the damage occurred. For the

5



1 purpose8 of th18 definition "8ubstanUal improvement" 18 cona:l.dered to

I occur when the firatalter.tion of .ny wall. ceiling. floor. or other

8 Uructural p.rtof the buil"cliniCollllllence8. whether or not th.t .lteration

4 affecta the external dimenaiona of the atructure.

I The t.rm doe. not. however, includ. eith.r: any proj.ct for

8 improvement of • .tructure to comply with exi.tins .tat. or local

, health. sanitary. or safety cod. specification. WhiCh are .ol.ly

8 neces.ary to ••sur. s.fe liVing conditions; or any alterationol a

9 .tructure listed on the National Reai.ter of Hi8toric Place. or • St.te

10 Inventory of Hi.toric Place••

11 3.27 Watercour.e -any lake. river. creek••tr..... w••h••rrolO.

12 channel or other body of water through which waters flow at lea.t

18 periodically. The term may includ••pecifically d••iaaated ar... in

14 which flood d.mal. may occur.

16 4.0 ADMINISTRATION

16 4.1 FLOODPLAIN ADMINISTRATOR

17 A Floodplain Administr.tor de.ianated by the Floodplain Bo.rd whall

18 administer and .nforce this Regulation. If he find. a violation of the

19 providons of this ReaulaUon. he shall notify the per80n re.ponsibl.

10 for such violation. indicating the nsture of the violation and ordering

11 the action n.c••••ry to corr.ct it.

12 4.2 FLOODPLAIN USB PEItMIT

28 4.21 A Floodplain U.e P.rmit ahall b. obtained from the Floodpl.in

24 Administrator prior to the erection. addition. alteration or chanse of

26 use of any building, .tructure or land withi~ a Regulatory Floodplain.

26 Application for this permit shall be made to the Floodplain Ada1ni.tr.tor.

f1 P.rmits shall b. is.u.d wh.n the providon. of this Reaulation have b.en

28 complied with.

29 4.22 Provi.ions are hereby made for i.suance of a blanket Floodpl.in

80 u.. Permit for applicant. who need to install or erect a number of .imilar

81 structures within the various floodplain. over an extended period of time.

82 Such applicants .hall .ubmit typical plans for such structur.s. After
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detendning that such structures comply 'Aith the providons of this

Regulation, the Floodplain Administrator, unless otherwise instructed

by the Floodplain Board, shall issue a blanket permit for installation

or erection of such structures to be valid for one calendar year.

4.3 CERTIFICATION OF COMPLIANCE FOR FLOODPLAIN USE

4.31 Prior to occupancy or use of any structures or areas in the

Regulatory Floodplain, except those uses exempted by'this Regulation, a

Certificate of Compliance for Floodplain Use 'Aill be obtained from the

Floodplain Administrator.

4.~2 Allowed Uses - The applicant shall submit information to the

Floodplain Administrator as required to comply with this Regulation.

4.33 Permitted Uses - The applicant shall provide certification

that the requirements of the Floodplain Use Permit have been complied with.

4.4 VARIANCES

4.41 Conditions for Issuance of a Variance.

a) Variances shall not be issued within any delineated Ploodway

District, nor within a delineated Interim Floodplain where the .depth

of flooding ia greater than t'AO (2) feet, if any increase in flood

levels during the Regulatory Flood would result.

b) Variances may be issued for new construction and substantial

improvements to be erected on a lot of one-half acre or less in size,

contiguous to two or more lots with existing structures constructed

below the Regulatory Flood Elevation.

c) Variances may be issued for a structure listed on the National

Register of Historic Places or a State Inven~ory of Historic Places

which is to be restored or reconstructed.

d) Variances may be granted only upon (1) a showing of good and

sufficient cause, (2) a determination that failure to grant the

variance would result in exceptional hardship to the applicant, and

(3) a determination that the granting of a variance will not result

in increased flood heights, additional threats to public safety,

extraordinary public expense, create nuisances, or cause fraud.

7



1 I) Varianci' .hall only be is.ued upon a dltermination that the

B variance ia tha minimum nec•••ary. conaidering the flood ~azard, to

8 afford reltef.

4 f) The burd.n of proof for .xi.c.nce of the above condition. ahall

6 be on the applicant.

S 4.42 Publication Notification of Varianc••

~ a) Upon i ••uance of a variance the Floodplain Board ahall notify

8 the applicant in writing that (1) the issuance of the varianc. will

9 r••ult -in incr••••d premium rates for flood in.uranceup to amounta

10 •• hiah as $25 per $100 of in.urance and (2) construction belowtbe

11 Beautatory Flood Elevation will incr.ase risks to life and property.

12 b) The .ucce••ful applicant shall cau.e to be recorded with the

18 Maricops County Recorder a .tatement that the property is subject to

14 flooding by a flood which ba. a one percent chance of being equalled

16 or axceeded in any year. This document shall bcludethe depth of

16 flooding during a Beaulatory Flood ~ shall b. certified by the

17 Floodplain Administrator. If any permits are required 'purauant to

18 aranting of a varianc•• proof of auch recordation .hall be submitted

19 by the applicant to the agency which is.ue••uch a permit.

20 c) A r.cord .hall be maintained of all variance actions,

21 includina justification for their is.uanc~. Thi. record ahall be

22 included in the annual report to the Federal Insurance Administration.

28 4. S COOlU>INATION

24 The Floodplain Board and the Floodplain Administrator shall

25 coordinate the provi810na of thia Reaulatioawith all other intereated

26 and affectad political .ubdivi81ons and State agenci•• , as required by

B7 ARB 45-2342.

28 5.0 DETERMINATION AND PUBLICATION OF FLOODPLAIN BOUNDARIES

29 5.1 MINIMUM AREA FOR FLOODPLAIN DELINEATION

80 All zone8 d.danated as A, AO, or Al throuah A99 on the Flood

81 Insurance Rata Map for Maricopa County. Arizona shall, wh.nadopted

82 by the Floodplain Board, provide the minimum area for floodplain
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management uDder this Resulation.

S.2 OTHER DELINEATIONS

In area. not deaignated zones A, AO or Al throilgh A99, where

development is imminent or ongoina, floodplain delineation. shall be

adopted and administered under this Regulation. These delineationamay

be ob~ained from any source, provided they are determined in accordance

with criteria eetabliahed by the Arizona Water Commi••ion, including

but not limited to (1) a developer of ·floodplain property, (2) a County

aaency or (3) any agency which milat delineate a floodplain as are8\Jlt

of completion of a flood control .tructure.

5.21 Delineation. in zone. notdeaignated ~, AO or Al througb A99

.hall be .ubmitted to the Floodplain Adminietrator aDd .hall be aubject

to review for technical adequacy. The Floodplain Administrator .hall

forward .11 such delineations to the Floodplain Board with hi.

recommendation for approval or denial within 60 days of receipt of all

aupporting information.

5.22 All delineations adopted by thia procedure shall be aubmitted

to the Federal In'urance Admini.tration with the Floodplain Board's

reque8t that they be included on the Flood Insurance Rate Map for Maricopa

County, Arizona.

5. 3 PUBLICATION OF FLOODPLAIN BOtJND.t\RIES

All floodplain delineations adopted by the Floodplain Board,

including all A, AO and Al through A99 zonea on the Flood Insurance

Rate Map for Maricopa County, Arizona, shall be shown on the official

County maps entitled "Zoning District Mapa-, .which are hereby made a

part of thia Regulation. Where available, the Floodway Districts and

Floodway Fringe Districts ahall be so designated on these maps •. Where

applicable, Interim Delineations and Areas of Shallow Flooding shall

be ao desianated on these maps.

5.4 DETERMINATIONS IN CASE OF DISPUTE

Where uncertainty exists, the boundary of any Regulatory Floodplain

with an Inter:l.m Delineation, Floodway District, Floodway Fringe. District

9
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or Area of Shallow Flooding shall be dete~ined by the Floodplain

Administrator. The d.terminat~on ahall be made from the beat technical

data avail.ble••nd in allc••es. the Regulatory Flood Elevation sba11

be the governing f.ctor.

6.0 FLOODWAY DISTRICT

6.1 ALLOWED USES

The use••pecified in 6.11. 6.12. 6.13 and 6.14 below. having a low

flood damage potential and not ob.tructing flood flow. sball be allowed

within the Floodway Diatrict to the extent that they are not prohibited

by any other regulation. code or ordinance and prOVided they do not

require structures. fill or storase of materials or equipment. No use

i. allowed which shall adversely affect the capacity of the channels

or floodwaya of any tributary to the main stream. drainage ditch. or any

other drainaie facility or sy.tem. "Allowance of ulle doe. not preClude

the appropriate requirement. for flood in.urance.

6.11 Agricultural use••

6.12 Indu.trial-commercia1 us.s.

6.13 Private .nd public r.creational u••••

6.14 Acce••ory residential use. such as lawns, iara.ns, parking

are.s and play ar••••

6.2 PERMITTED USES

The u.es specified in 6.21 through 6.29 below may be permitted to

the extent th.t they do not require permanent structure., fill or other

obstructions to the flow o"f flood water in the F100c1way District, .nd

prOVided that they do not adveraely affect the capacity of the channel..
or floodwaya of any tributary to the main stream, drainage ditch,or

.ny other drain.se facility or system. These uses may be permitted

only upon applic.tion to the Floodplain Administrator and i.suance of a

Floodplain U.e Permit by the Floodplain Admini.trator aa provid.d in

Section 4.0. Permits for theae us.s do not preclude the appropriate

requirement for flood inaurance.

6.21 Appurtenantatructure8 andus.s acce.sory to open apace or
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1 uses controlled by a Floodplain Use Permit.

2 6.22 Circuses. carnivals. and .imi1ar tran.ient amusement

8 enterprises.

4 6.23 Drive-in theaten, new and u.ed car1ota,roadside stands.

6 signs and billboards.

6 6.24 Extraction of sand, gravel, and other material••

'1 6.25 Marina., boat rentals, .docks. piers. wharves.

8 6.26 Railroads. streets, bridges, utility transmission lines,

9 and>~ pip~J.1p.'A>.

to 6.27 Storas_ yard. for equipment. _c:hinery. or_tarula.

11 6.28 Kennels and stables.

12 6.29 Recreational vehicles.

18 6.30 Other uses similar in nature to uses described in Section 6.1

14 or 6.2 which are consi8tent with the provision. set out in Section 1.3

16 of this Regulation.

16 7.0 FLOODWAY FRINGE DISTRICT

17 7.1 ALLOWED USES

18 The uses specified in 7.11 through 7.16 below shall be allowed

19 uses within the Floodway Fringe District to the extent that they are

20 not prohibited by any other regulation. The following standards for

21 neW construction or substantial improvement to any structure is

22 required: (1) Anchoring to resist floatation, collapse, or lateral

23 movement; (2) Constructed with materials and nti1ity equipment

24 rea1stant to flood damage. Allowance of a use does not preclude the

25 appropriate requirement for flood in8urance.

26 7.11 Any use allowed in Section 6.1.

P:7 7.12 Any other use provided it is elevated above the Regulatory

28 Flood Elevation and a determination is made by the Floodplain

29 Administrator that the use will not unduly restrict the capacity of the

30 channels or floodways of tributaries to ~he main watercourse, drainage

31 ditches, or other drainage facilities or systems.

82 7.13 Structures or buildings, including dwellings, may be erected

11
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or moved provided the lowest habitable floor is placed at least one (1)

foot above the Reaulatory Flood Elevation. Land may be filled prOVided

that the top of such fill ahall be at no point below the Regulatory

Flood Elevation for the particuler area and shall extend at such elevation

at least twenty five (25) feet beyond the limits of any structure or

building erected or placed thereon. Bank protection. 1f approved by the

Floodplain Administrator. mey ba used in lieu of the twenty five (25)

feet of fill.

7.14 New and replacement water supply systems. provided that they

are designed to minimize or eliminate infiltration of flood waters into

the syatems.

7.15 New and replacement sanitary sewage systeme provided that

they are designed to minimize or eliminate infiltration of flood waters

into the systeme and discharges from the systems into flood waters unle••

otherwise allowed by a permit in conformance with the Federel Water

Pollution Control Act.

7.16 Onsite waete dispoeal systeme provided that they are located

in euch a way as to svoid impairment to them or contamination from them

during flooding.

7.2 PERMITTED USES

The uses and structures specified in 7.21 and 7.22 below are

permitted within the Floodway Fringe District only upon issuance ofa

Floodplain Use Permit by the Floodplain Administrator subject to the

following provisions. Permits for these uses do not preclude the

appropriate requirement for flood insurance.

7.21 Structures. except dw.llings or a~y type of r.sidence, if

adequately floodproofed or otherwise protected to a point above the

Regulatory Flood Elevation. The applicant shall provide a certifica~ion

by a registered profe.sional engineer or architect that the flood­

proofina methode for any nonresidential structure meet the floodproofing

criteria aa defined in Section 3.7 above. The Floodplain Adm1ni.~rator

will maintain a record of all certifications along with the permit
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1 application.

2 7.22 Ulea lilted in Section 6.2 of this Regulation and other

8 similar uses which will not be subject to substantial flood damage

4 and which will not cauae flood 10S8es on other lands or to the public.

6 These may include uses which can be readily removed from flood hazard

6 areas during times of flood. The Floodplain Administrator may in the

, Floodplain Use Permit allow such usea to be located at an elevation

8 below the Regulatory Flood Elevation•

9 8.0 FLOODPLAINS WITH INTERIM DELINEATIONS

10 8.1 ALLOWED USES

11 The uses specified in 8.11 and 8.12 below aha11 be allowed in

12 Floodplains with Interim Delineationa to the extent that they are not

13 prohibited by any other ordinance or regulation. Allowance of a uae

14 does not preclude the appropriate requirement for flood insurance.

15 B.ll Any use allowed in Section 6.1.

16 8.12 Any use allowed in Section 7.12 or 7.13 provided that the

17 Regulatory Flood Elevation is not more than two (2) feet above the

"18 existing ground elevation, except that the 10we.t habitable floor aha11

19 be at least two (2) feet above the Regulatory Flood Elevation, and

20 nonresidential floors and all fill shall be at least one (1) foot above

21 the Regulatory Flood Elevation, or nonresidential floors shall be

22 floodproofed to an elevation at least one (1) foot above the Regulatory

23 Flood Elevation.

24 8.2 PERMITTED USES

25 The uses specified in 8.21 and 8.22 below and structures are

26 permitted within Floodplains with Interim Delineations only upon

27 issuance of a Floodplain Use Permit by the Floodplain Administrator

28 subject to the following provisions. Permits for these uses do not

29 preclude the appropriate requirements for flood insurance.

30 8.21 Any use or structure permitted in Section 7.21 provided

31 that the Regulatory Flood Elevation is not more than two (2) feet

82 above the ex1.t1ng ground elevation, except that nonresidential floors

13



1 and all f1ll ahall be at leaat one (1) foot above the Begulatory Flood

J Ilevation, o~ nonree1deneial floors shall be floodproofed to tA elevation

8 at lea8t OQ. (l)foot above the hgulatory Flood Elevation.

4 8.22 Any ue. permitted or allowed in Section 6.0 or 7.0 provided

6 that r;he applicant sublll1ta an analyst. of the Begulatory Floodpla1n

6 adequate to p~ovide for delineation of the Floodway tAd Floodway

, Fringe Districts and accurate profile as described in Section 4.0.

8 Such delineations sball be subject to review and accepttAce by the

9 Floodplain Adlllin1atrator,'

10 9.0 AREAS OF SHALLOW FLOODING

11 In Areas of Shallow Flooding as designated on the Zoning District

12 Mapa, all new structurea or substantial improv.ments thereto shall have

18 the lowe.t habitable floor elevated above the crown of the neareat

14 str.et to or above the depth number specified on the Flood InSUrance

16 Rate Map for Maricopa County, Arizona and all nonr.aidential structures

16 shall have the low.at floor elevated or shall be floodproofed to or

17 above the depth number apecified on the Flood Insurance Rate Map for

18 Maricopa County. Arizona.

19 10.0 NQNCONFORMING USES

20 10.1 DISCONTINUANCE OF NONCONFORMING USES

21 In the event that a nonconforminJ uae of land. building or

J2 structure i. discontinued fo~ a period of twelve (12) consecutive

28 months, any further use thereof shall be in conformity with the

24 provisions of this Regulation.

25 10.2 ALTERATION TO NONCONFORMING USES

26 Any alteration. addition, or repair to a nonconforming building

27 or structure which would ~esult in increasing its flood damage'

28 potential by fifty percent (50%) or more shall be floodproofed.

29 10.3 DESTRUCTION OF NONCONFORMING USES

80 In the event that any such nonconforming use of land. building, or

31 structure 18 destroyed by fire. explosion. flood. Act of God. or act of
82 the public enem7 to the extent of fifty percent (50%) of ita value.
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1 according to the appraiaalthereof by competent appraisers, then and

2 without further action by the Floodplain Board, the future use thereof

8 shall from and after the date of sueh destruction be subject to all of

4 the provisions of this Regulations.

6 fl.C VIOLATIONS

6' 1l.1 CIVIL REMEDIES

7 Every new structure, building, fill, excavation, or development

8 located or maintained within any floodplain in violation of this

9 Regulation, Without written authorization from the Floodplain Board,

10 is a public nuiaanca per sa and may be abated, prevented or restrained

11 by action of the State or any political subdivision thereof under the

12 provisions of Arizona Revised Statutes 45-2344.

13 11.2 CRIMINAL PENALTY

14 Every new structure, building, fill, excavation, or development

15 located or maintained within any floodplain in violation of this·

16 Regulation, without written authorization from the Floodplain Board,

17 is a public nuisance per se and is a misdemeanor under the provisions

18 of Arizona Revised Statute. 13-602, notwithstanding that the civil

19 remedies prOVided under 11.1 are also being enforced.

20 12.0 APPEALS

21 12.1 INTERPRETATION OF DISPtrrES

22 Tha Floodplain Administrator shall interpret in writing upon appeal

23 the terlll8 of this Regulation when the meaning of any engineering related

24 word, phrase, or regulation is in doubt, when there is dispute between

25 the appellant and Floodplain Administrator or when the location of a

26 Floodway District ot Floodway Fringe District boundary or the Regulatory

27 Flood Elevation is in doubt •

28 12.2 APPEAL BY AN AGGRIEVED PERSON

29 12.21 All floodplain delineations will be in effect notwithstanding

30 appeals by aggrieved persons. These aggrieved persons shall file

31 their appeal with the Floodplain Administrator.

82 12.22 Appeals of decision. of the Floodplain Administrator

15



1 may be made to the Floodplain Board not later than 30 days after

Z receipt of notice of thedecbionof the Floodplain Adminbtretor

8 13.0 WARNING AND DISCLAIMER OF LIABILITY

•

•
4 The degree of flood protection required by this Regulation is

6

6

condder:ed reasonable for resulatory purposes and is based on engineering

and scientific methods of study. Larger floods may occur On rare ••
7 occaaions or the flood height may be increased by man-made or natural

8

9

cau••s, such ae bridae openings restricted by debris. This RegUlation

does not imply that areas outside Floodway Districts and Floodway e.
10 Frinie Districts or land use. permitted within such areas !ill be free

11 from flooding or flood damage.. This Regulation shall not create

15 14.0 SEVERABILITY

16 This Reaulation and the various parts thereof are hereby declared

.18 the courts to be unconstitutional or invalid, such dec:1eion shall not

19 affect the validity of the Regulation as a whole. or any portion

12

18

14

17

20

liabilitY on the part of Maricopa County or any officer or employee

thereof for any flood dameaes that may reeult from reliance on this

Regulation or any administrative decision lawfully made thereun~r.

to be aeverable. Should any section of this Regulation be declared by

thereof other than the section so declared to be unconstitutional or

•

•

•
Z1 invalid.

22

28

24

26

26

27

28

29

80

31

82

15.0 EFFECTIVE DATE

This amended baulation shall become affective on lOt::! /4 . 1977.

Adopted by the Board of Supervi.ore of Maricopa County. Arizona this

/7@ day of &cfi/du

ATTEST:

~4<K~~. Clerk of the Bo.~~~
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TWO DISTRICT FLOODPLAIN REGULATION
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