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APPENDIX 2
CAVE CREEK

(Cave Butte Dam to Arizona Canal)

I -~ INTRODUCTION
General‘

1.01 The recommended plan, as formulated in the Phase 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 Agua Fria 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, the floodway 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




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 Tth 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 concrete channel overchute,
complete with drop structure and energy dissipator, carries 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 fairly 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 across 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 (Grovers Road, 7th Avenue,
Union Hills Drive, Beardsley Road and Deer Valley Road) traverse Cave Creek.
The Peoria Avenue bridge is perched; that is, the bridge roadway is 4 feet
higher than the east approach roadway. Weir flow over the east approach
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,




(b) General Design Memorandum - Phase II Project Design Part I Appendix II
Cave Buttes Dam, Los Angeles District, Corps of Engineers, July 1976.

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

~(d) Flood Insurance Study, Phoenix, Arizona, Los Angeles District, 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
of 2 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
characteristic of the region. This storm was transposed to the study area,
using 10-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, 100-year rainfall statistics were used to develop a 100-year storm.
This storm was centered below Cave Buttes Dam so as to produce the




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 Below Cave Buttes Dam
(Future with Project)

Effective Drainage Area 30.35 sq. mi

100-~-Year Flood

Concentration Point Location (efs)
Immediately downstream of 500
Cave Buttes Dam
Above Deer Valley 5,000
Below Deer Valley : 5,400
Above East Fork 5,800
Below East Fork 14,000
Above Moon Valley 14,000
Below Moon Valley 16,000
At Arizona Canal 16,000

HYDRAULIC ANALYSIS

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 their significant 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 in the inactive overbank area.

1.22 One hundred-year flood breakouts occurred in several reaches between Tth
Street and the East Fork confluence. In accordance with Maricopa County Flood
Control Districts' 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.

4




“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

-obstructions in as much a typical Phoenix home has block walls between houses

: depending on the diameter of the armor cover.

1.23 -Downstream of Peoria Avenue (interim floodway & floodway fringe réach)

both overbank areas.
1.2& 1Housing developments in the overbanks were modeled as solid flow

and along the ‘rear property line. Thus flood flow conveyance was at the end
streets and not  through the home sites. Industrial buildings were modeled
individually with due .consideration for parking lots or storage yards.

1.25 Channel roughness factors (Mannings "n") for these computations were
asaigned on the basis of field inspection and consideration of the depth of
flow in the flood plain areas. The "n" values for overbank flows ranged from
.040 for vacant land with sparse vegetal growth to 0.075 for areas of mature
orchard growth. The "n" values for streambed flows ranged from .035 to .040

1.26 Flood proflles were drawn showing computed water—surface elevatlons to
an accuracy of 0.5 foot for floods of the 100-year recurrence interval and are
shown on the Flood Profiles, plate 5.

IT - FLOOD PLAIN MANAGEMENT APPLICATION

General

2.01 The prime objective of Appendix 2 is to establish criteriatso that local
governments will 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 floodways and floodway fringes are 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 dlscharge rate

.periodically.

Flood Boundaries

2.02 In order to conform to a national standard without regional
diserimination, 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.




Floodways

2.04 Encroachments on flood plains, 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
itself. 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 flood plain management. Under this concept, the
- area of the 100-year flood is divided into a floodway and a floodway fringe.

" The floodway is the channel of a stream, plus any adjacent flood plain areas,
that must be kept free of encroachment in order that the 100-year flood be
carried without substantial increases in flood heights. As minimum standards,
Corps of Engineers limits such increase in flood heights to one foot, provided
that hazardous velocities are not produced. This floodwater surface rise
constraint is in agreement with Maricopa County 1977 Flood Plain Regulations
for Unincorporated Areas (section 3.11). The amended flood plain regulations
are included as Exhibit A of this Appendix. : :

2.05 The floodway proposed for this study was computed on the basis of equal
conveyance reduction from each side of the flood plain. The results of these
computations are tabulated in table 3 at selected cross sections for Cave
Creek -and- the East Fork confluence. - '
Table 2
CAVE CREEK FLOODWAY DATA

‘FLOOD SOURCE FLOODWAY - . WATER SURFACE ELEVATION

" Cross Section - ‘ _ Mean With. W/0

River Mile Width Section Area Velocity = Floodway Floodway Diff.
' (ft.) (sq. ft.) (fps) -~ (MsL) (MSL) (ft.)

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 1670 9.6 1256.9 - .1256.5 0.4
1.00 314 1695 9.4 . 1259.7 , 1258.7 1.0
1.10 400 1860 - 8.6 1262.7 1261.7 1.0
1.17 195 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 8.7 1265.9 1265.7 0.2.
1. 40 259 1730 9.2 1267 .5 1267.1 0.4
10.0 1269.6 1269.5 0.1

1,51+ 199 1600




Table 2 (Coht.)

CAVE CREEK FLOODWAY DATA

o ~ FLOOD SOURCE " FLOODWAY WATER SURFACE ELEVATION
Cross Section o : . Mean With W/0
River Mile - Width ' Section Area Velocity  Floodway Floodway Diff.
(ft) (sq. ft.) (fps) (MSL) (MSL) (ft.)
: : 1.66 216 , 1280 12.5 1273.1 1272.9 - 0.2
[ N CUMLT0 T 130 © 112000 13.4 . 1274.2 S 127,10 041
: = CACTUS DRIVE
1.72 230 © 1660 9.6 1276.5 1275.5 1.0
- 1.76 -7 hoo 2980 5.4 1278.2 1277.3 0.9
- 1.86 hgo 3730 4.3 1278.9 . 1278.0 0.9
. 2.00 200 1136 14,1 1278.9 1279.2 0
L ‘ 2.10 25Y 2200 7.3 1282.8 1282.3 0.5
2.16 mp 2300 7.0 1283.4 1283.1 0.3
221 280 1850 8.7 1283.8 1283.5 0.3
© MOON VALLEY WASH CONFLUENCE R
2.25 497 2470 5.7 1285.0 1284.8 0.2
U ' ~2.35 ' 610 2530 5.9 - 1286.2 - 1286.1 0.1
® 2.45 0 362 - 2360 5.9 1287.3 1287.3 0
2.50 - 294 © 1070 13.1 1287.3 1287.3 0
2.55 227 921 15.2 1289.7 : 1289.7 0
2.65 216 C 1490 9.4 1295.2 -~ 1295.2 0
2.72 147 1260 - 11.1° 1296.3 1296.2 0
2.76 96 1290 10.9 1297.4 1296.7 0.7
o THUNDERBIRD ROAD
' 2.78 | 96 1520 9.2 1300.2 1300.0 0.2
2.80 206 - 2370 5.9 1301.1 1300.7 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
o 3.06 - 300 2070 6.8 ~  1302.2 1301.9 0.3
L4 3.12. . 302 2010 6.9 1302.6 1302.1 0.2
3.26 286 1650 8.5 1303.7 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 S 10.7 © 1309.3 1309.3 0
‘ 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
3.97 296 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 1321.1 1321.1 0
19th AVENUE ‘
4.03 - 108 1220 11.5 1324.3 1324.3 0
.05 200 1760 8.0 1325.9 1325.9 0
.08 _ 204 1730 8.1 1326.2 1326.2 0
4.14 207 1580 8.9 1326.9 1326.9 0
4,21 220 1570 8.9 1328.3 1328.3 0
4,28 167 1150 12.2 1329.4 1329.4 0
~ EAST FORK CONFLUENCE o .
4.32 . 189 1260 11.1 1331.1 ’ 1331.1 0
0

n.37 298 2910 5.8 1333.6 1333.6




Table 2 (Cont.)
CAVE CREEK FLOODWAY DATA

FLOOD SOURCE FLOODWAY

WATER SURFACE ELEVATION

L]
0 Ui

Cross Section Mean With W/0
River Mile Width  ; Section Area  Velocity Floodway Floodway Diff.
(ft) " (8q. ft.) (fps) (MSL) (MSL) (ft.)
.40 148 1030 5.6 1333.9 1333.9 0
4.5 146 980 6.0 1334.3 1334.3 0
4.55 127 800 7.2 1335.2 1335.1 0.1
4,62 187 1090 5.3 1336.3 1336.3 0
4.67 252 780 T.4 1336.8 1336.8 0
4.72 133 630 9.2 1338.0 1338.0 0
4.79 70 400 14.6 1339.6 1339.6 0
- 4.86" 271 1070 5.4 1344.3 1344.3 0
4.94 110 430 13.4 1344.6 1344.6 0
4.98 118 620 9.3 1348.3 1348.3 0
5.02 188 - 1620 3.6 1349.9 1349.9 0
5.05 86 430 13.4 1349.9 1349.9 0
5.08 339 1750 3.3 1351.7 1351.0 0.7
5.15 242 1210 4.8 1352.1 1351.7 0.4
5.20 221 580 10.0 1352.8 1352.8 0
5.25 111 530 10.9 1357.2 1357.1 0.1
5.29 124 780 7.5 1359.7 1359.0 0.7
537 184 810 7.2 1362.3 1361.8 0.5
5.45 180 880 6.6 1364.5 1363.6 0.9
5.52 189 1370 §.2 '1366.2 1365.6 0.6
5.5U 80 660 8.8 1366.2 - 1365.6 0.6
. BELL ROAD ,
5.58 42 1140 5.1 1367.9 1367.8 0.1
5.65 320 1440 4.0 1368.7 1368.5 0.2
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 T7 1373.7 1373.6 0.1
5.79 277 790 7.3 1374.5 1374.2 0.3
5.82 268 170 - 5.0 1376.0 -1375.0 1.0
5.84 300 910 6.4 1376.5 1375.6 0.9
5.89 - 230 960 6.0 1378.4 1377.8 0.6
5.97 194 950 6.1 1380.5 1380.1 0.4
.6.03 136 710 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
6.21 113 670 8.6 1387.8 1386.9 0.9
GROVERS ROAD AND 7th AVENUE : :
6.30 195 1010 5.8 1390.5 1390.0 0.
6.45 200 550 -10.5 1394.8 1395.3 0
6.56 215 1070 : 5.4 1399.5 1398.7 0
6.63 . huo 1460 4.0 1400.0 1400.9 0.
UNION HILLS DRIVE '
6.67 34y 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 1409.1 0.8

1409.9




Table 2 (Cont)

CAVE CREEK FLOODWAY DATA

o FLOOD SOURCE FLOODWAY WATER SURFACE ELEVATION
Cross Section ’ : Mean With "W/0
River ’Mille Width . Section Area Velocity Floodway = Floodway Diff.
S(fr) T (sq. ftY) (fps) T (MSL) (MSL)  (ft.)
o : ©7.08 314 _ 540 10.7 1411.6 1411.5 0.1
o Lo Ter2 0 -3 1430 4.1 1HLs 1413.5 1.0
o Tah 2u0 710 8.2 1145 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
o ® 7.48 310 1240 47 1u18.2  1417.8 0.4
' ' 7.56 310 . 520 11.2 1420.8 1420.8 0
7.65 o294 . 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
o . BEARDSLEY ROAD - .
. 7.86, Tl CRN 1190 4.9 1433.4% 1433.4 0
T.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
o 8.15 352 830 7.0 1446.3 1445.8 0.5
L J 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 TS 1453.7 - - - 1453.7 0
8.u2 123 720 8.1 1454.3 1454.,3 0
8.50 ' 125 720 8.1 1455.5 1455.5 0
® .. 854 119 720 8.1 1456.0 1456.0 0
8.60 . 119 _ 680 8.5 1457.0 o 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
-Tth STREET , : -
o C8.79 176 600 9.7 1462.3 . 1862.3 0
. 8.8 220 1530 3.8 1463.8 1463.8 0
8.90° v 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 0
9.4 460 1180 b.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 O




" Table 2 (Cont)

CAVE CREEK FLOODWAY DATA

FLOOD SOURCE _ - FLOODWAY " "WATER SURFACE ELEVATION
Cross Section ‘ Mean - With w/0
River Mile Width = Section Area Velocity . Floodway  Floodway Diff.
(fr.) (sq. ft.) (fps) (MSL) (MSL) (ft.)
9.86 4os 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 W7 - 2210 1.8 1516.3 1516.2 0.1
10.40 313 540 7.4 1517 .4 15164 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 v 1560 0.3 1530.8 - 71530.8 0
S 11.39 1100 110 b7 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 sections
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 floodway fringe 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 the floodway and the floodway fringe and
their significance to flood plain developement are shown 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. o
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2.08 Selection of floodway and floodway fringe llmlts has been coordinated
with officials of the Flood Control District of Marlcopa County.




III - RECREATION

The recreation plan for Cave Creek is presented in Phoenix Arizona and
Vieinity (Including New River): = "New River and Phoenix City Streams, Arizona
Design Memorandum #U4 Overall Master Plan" dated September 1980. This Overall
Master Plan contains plates 17a through 11d which indicates possible
recreational development including groves of trees within the floodway
boundaries. The floodways shown in this appendix on plates 1 through 4 and
the floodway data included in table 2 were developed without consideration of
the conceptual recreational developments. As the recreational features are
implemented in the 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 - Pinnacle Peak Road, Deer

Valley Drive, 7th Street, Beardsley Road, and Union Hills Drive. Although

- these bridges would be designed by local interests for total flows entering
Cave Creek below Cave Buttes Dam, a design discharge of only 500 cfs is
required to permit operation of Cave Buttes Dam: therefore, project cost

-eatimates are limited to the cost of providing 500 cfs bridges. Floodway and

- floodway fringe delineations reflect only existlng bridges, no prov1sions were_
made for proposed bridges. .

V.- OPERATION AND MAINTENANCE

5.01 The floodway and floodway fringe delineationS‘contained in this appendix
‘must be adopted by the Flood Control District of Maricopa County. - Subsequent
to these actions the Flood Control District is responsible for the management
- and maintenance of the floodway and floodway fringes, in accordance with
established flood plain management crlteria, to assure the unobstructed
passage of floodwaters of 100-year storms. Maintenance includes the removal
of excessive plant growth and sediment deposits that would obstruct flows and
appreciably increase flood plain widths.

5.02 In accordanoe with Code of Federal Regulations Title 33 Nav1gatlon and
Navigable Rivers, Chapter II Part 208—Flood Control Regulations, Paragraph (g)
channels and floodways, the Department of the Army hereby furnishes the local
interests an Operations and Maintenance 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, OrganizationgReSponsible for Operation and Maintenance

The Flood Control District of Maricopa County, Arizona, is required to
‘have an organization capable of adequately operating and maintaining the Cave
~ Creek reach from Cave Buttes Dam to the Arizona Canal. The Flood Control
District shall appoint an official (referred to as the "Superintendent" in the -
basic regulation) who shall be responsible for the ‘development and proper '
functioning of Maricopa County's operation and maintenance organization in
accordance with suggestions in section Bs




The Commander of the Los Angeles Dlstrict 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
transferred. o

- 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
ascertaining storm developments having flood-produclng potentlalities and in

carrying out flood fighting operations.

4., At the discretion of the Superintendent, w111 be available for
consultation and review of solutions that are being considered to correct

‘ dangerous conditions resulting from floodflows.

B.- Responsibilities of the Superintendent

» “The General duties of the Superintendent, which are declared'intthe Code
of Federal Regulations, Title 33, include the following:

1. Operation

a.” The Superintendent shall have both banks of reaches of less than
2 feet of freeboard patrolled during ‘a 50-year-or greater frequency flood, and
measures 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 30 as to be certain that: '

e There is no indication of slides or sloughs developing.

e No low reaches exist that may be overtopped..

e No other conditions exist 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 Superlntendent during periods of ,
high water to detect debris buildup which would jeopardize the ability of the
bridge to pass the expected flood stage or threaten 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 immedlately follow1ng each 50-year or greater
flood.
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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.

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:

o The channel,; levee, or floodway is clear of brush, weeds and wild
growth that would increase the Mannings channel "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.

e 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.

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

o. Banks are not being damaged by rain or wave action and rip-rap
©  sections are in good conditions.

o 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 dralinage 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.

e Upstream bridge areas are to be no less than the following

values: Peoria Ave. 1160 sq ft including piers
Cactus. Road 1160 sq ft including piers
Thunderbird Road 1174 sq ft including piers

* 19th Ave. 1414 sq ft including piers

:Bell Road 725 sq ft including piers

7th Street 695 sq ft including piers

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
suitable growth on the river side slopes.
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3. . Méthod of Reporting

a. The Superintendent shall present the results of the annual
maintenance inspection to LADO at the Superintendent's office within 60 days
after inspection completion. The items to be reviewed shall include but not
be limited to: ' : :

@ ' o All permits for floodway encroachment.,

o Tabulation of the hydraulically significant modifications made to
HEC~2 computer deck during the last report period. The technical
hydraulic considerations and judgments that were an integral part

o . of the mathematical modeling updating and analysis shall be '

j.‘. presented in detail. 1In the event of unresolved differences in

hydraulic modeling techniques, the Superintendent shall furnish a
current HEC-2 deck to LADO for independent analysis.

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

values.
. . L ) E .
o . 0 Cross—section plots of surveyed sediment range lines and bridge
opening areas. '
o} Fhotographié and/or electronic documentation of shoals and
phreatophyte development.

o A written report summarizing the annual inspection presentation
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 Superlntendent
‘ 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 j

gignificant 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
o integral part of written operational inspection report.

. c. Representatives of the LADO Construction-Operations Division,
' South Pacific Division and Of fice of the Chief of Engineers will conduct
periodic condition surveys to verify the ability of the floodway to convey the
; 100~year flood and to verify that all maintenance items have been complied
@ with.

5.03 The Corps 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
o 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.




Relocation, addition, or deletion of sediment ranges may be required as the
dynamic hydraulic operation of Cave Creek with the Cave Buttes Dam Project is
better understood. Plate 6 illustrates the cross sectional dimensions along
the range lines as determined from topographic maps used in this study. Upon
adoption of appendix 2 flood boundary delineations, the Corps of Engineers
shall establish vertical and horizZontal coatrol survey monuments, outside the
100-year flood-plain, and provide a precise cross section plot for the control
standacrd at each of the monitoring sediment range lines.

5.04 The Superintendent shall survey the sediment range lines as an integral
part of the post 50-year (or greater) frequency flood operation inspection
~(para 5.02B 3(b)). The survey data shall be compared to the Corps of
Engineers initial surveyed cross-section plots. Analysis of the effect of any
streambed changes on the Cave Creek conveyance capacity shall be made by the
‘Superintendent. Analysis results and plots shall be submitted to LADO as part
of the written operation inspection report.

VI - COST ESTIMATES

6.01 The floodway and floodway fringe delineations with their respective
water surface profiles were computed for Cave Creek between Cave Buttes Dam
and the ‘Arizona Canal using May 1978 topography updated to include any new
construction., No major new development or changes in topography are
anticipated prior to completion of the final delineations; however, the
delineations will be reviewed and updated as necessary prior to publishing the
data as aa appendix to the Cave Buttes Dam O&M manual. The cost estimate will
be included in the O&M manual. '

6.02 Five sediment range lines will be established along Cave Creek to
monitor creek bed stability. The cost of establishing and monumenting this
range and the cost of the initial cross section survey will be included in the
- Q&M manual. Also .to be included in the O&M manual are the estimated costs of
constructing 500-cfs bridges at 5 existing road dip crossings.
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- VII - CONCLUSIONS

7.01 1In accordance with the local cooperation agreement, the Corps of
kngineers have delineated the designated floodway and floodway fringes for
Cave Creek from:-Cave Buttes Dam to the Arizonma Canal. The délineations have
been coordinated with the Flood Control District of Maricopa County and the
City of Phoenix. The approved delineations, which will be incorporated into
the Cave 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

fringes.

7.02 The Operation and Maintenance procedures for Cave Creek from Cave Buttes
Dam to the 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
33, Navigation and Navigable Rivers, Chapter IT Part 208 Flood Control
Regulation, 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.
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CODE OF FEDERAL REGULATIONS (EXTRACT)

TITLE 33 - NAVIGATION AND
NAVIGABLE WATERS

Chapter 11 — Corps of Engineers,
" Department of the Army

Parxr 208 - FLoop Cowntzot RecuLATIONS

Avrnonrrry: §208.10 issued under Sec. 7,
58 Stat. 890; 33 U.S.C. 108. :

§ 208.10 Local flood protection works,;
maintenance and operation of structures
and factlities — (a) General. (1) The
structures and facilities constructed by
the United States for local flood protec-
tion shall be continuously maintained
in such A manner and operated at such
tuimes and for such periods as may be
necessary to obtain the maximum
benefits.

(2) The State, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
it will maintain and operate flood con-
trol works in accordance with regula-
tions prescribed bithe Secretary of the
Army, as required by law, shall appoint a
permanent committee consisting of or
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible for the efficient

‘operation and maintenance of all of the

structures and facilities during flood
periods and for continuous inspection
and maintenance of the project works
during periods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a ﬂooc! emergency shall
be kept on hand at all times.

(4) No - encroachment - or trespass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the
rights-of-way for the protective facili-
ties.

(5) No improvement shall be Faa.sed
over, under, or through the walls, levees,
improved channels or floodways, nor
shall any excavation or construction be
permitted within the limits of the proj-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the D:Iartment of the
Army or his authorized representative
that such improvement, excavation, con-
struction, or alteration will not adversely
affect the functioning of the protective
facilities. Such improvements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shall be constructed in
accordance with standard engineerin
practice. Advice regarding the effect of
proposed improvements or alterations
on the functioning of the project and
information concerning methods of con-
struction acceptable under standard en-
&'nnring practice shall be obtained from

e District Engineer or, if otherwise
obtained, shall be submitted for his
approval. Drawings or prints showing
such improvements or alterations as
finally constructed shall be furnished the
District Engineer after completion of
the work.

(6) It shall be the duty of the Super-
intendent to submit a semiannual report
to the District Engineer covering in?)ec—
tion, maintenance, and operation of the
protective works.

(7) The District Engineer or his au-
thorized representatives shali have ac-

cess at ail times to all porticns of the
protective works,

(8) Maintenance measures or repairs
which the District Engineer deems nec-
essary shall be promptly taken or made.

(9) Appropriate measures shall be
taken by local authorities to insure that
the activities of all local organizations
operating public or private facilities
connected with the protective works
are coordinated with thase of the Su-
perintendent’s orgenization during flood
periods.

(10) The Department of the Army will
furnish local interesis with an Operation
and Maintenance Manual for each com-
pleted project, or separate useful part
thereof, w assist them in carrying out
their obligations under this part.

(b) Levees - (1) Maintenance. The
Superintendent shall provide at zii times
such maintenance as may be iequired to
insure serviceability of the structures in
time of flood. Measures shail be taken
to promote the growth of sod, extermi-
nate burrowing animals, an< to provide
for routine mowing of thu grass and
weeds, removal of wild grow:h angd drift
deposits. and repair of damsge caused
bv erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees. Periodic inspections shail
be made by the Superintendent to insure
that the above maintenance measures
are being effectively carried out and.
further. to be certain that:

(i) No unusual settlement, sloughing,
or material loss of grade 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 the stability of
the levee section;

(iii) No seepage, saturated 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 clogged;

{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 1s being taken, such
as burning grass and weeds during in.
appropriate seasons, which will retard
or destroy the growth of sod;

(viii) Access roads 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 traffic on the levees;

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

Such inspections shall be made im-
mediately prior to the beginning of the
flood seazon; immediately following each
major high water period, and otherwise
at intervais not exceeding 90 days; and
such intermediate times as may be neces-
sary to insure the best possible care of
the levee. Immediate stegs will be taken
to correct dangerous conditions disclosed
by such inspections. Regular mainte-
nance repair meesures shall be accom-

plished during the ap&mptin’.e, sas0n
as scheduled by the Superintendent.

(2) Operation. During flood pericds
the levee shall be patrolled continuously
to locate poasible sand boils or unusual
wetness of the landward slope and to be
certain that:

(i) There are no indications of slides
or sloughs developing;

tii) Wave wash or scouring action is
not occurring;

(iii) No low reacties of levee exist
which may be overtopped;

(iv) No other conditions exist which
might endanger the structure.

Approprigie advance measures will be
taken {o insure the availability of ade-
quate abor and materials to meet all
contingencies. Immediate steps will be
taken to control any condition which
endangers the levee and t repair the
damaged section,

(c) Flood wells. — (1) Maintenance.
Periodic inspections shall be made by
the Superintendent to be certain that:

(i) No seepage, saturated areas, o
sand boils are occurring; :

(ii) No undue settlement has occurred
which affects the stability of the wall or
its water tightness; :

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

(iv) The concrete has not undergone
cracking, chipping, or breaking to an
extend which might affect the stability
of the wall or its water tighiness;

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

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

tvii) No bank caving conditions exist
riverward of the wall which might en.
danger its stability;

(viii) Toe drainage systems and pres-
sure relief wells are in good working
condition, and that such facilities are
not becoming clogged.

Such inspections shall be made imme-
diately prior to the befinning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
imervals not exceeding 90 days. Meas-
ures to eliminate encroachments and ef-
fect repairs found necessary by such
msi>ecuons shail be undertaken immedi-
ately. All repairs shall be accomplished
by methods acceptable ir standard en-
gineering practice.

(2) Operation. Continuous patrol of
the wall shall be maintained during flood
periods to locate possible leakage at
monolith P,'!oim.s or seepage underneath
the wall. Floating plant or boats will not
be allowed to lie against or tie up to the
wall. Should it become necessary during
a flood emerfenc to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps shall

taken to correct any condition which
endangers the stabiiity of the wall.

(d) Drainage structures— (1) Mainte-
nance. Adequate measures shall be taken
to insure that inJet and outlet channels
are kept cpen and that trash, drift, or
debris :s not allowed to accumulate nhear
drainage structures. Flap gates and
manuaily operated gates and valves on
drainage structures shall be examined,
oiled, and trial operated at least once
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every 90 days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected 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:

ti) Pipes. gates, operating mechanism,
riprap. and headwalls are in good con-
dition;

(1) Inlet and outlet channels are open.

i) Care 1s being exercised {0 prevent
the accumulation of trash and debris

. near the structures.and that no fires are

being built near bituminous coated
pipes;

(v) Erosion is not occurring adjacent
to the structure which might endanger
1ts 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.

(2) Operation. Whenever high water
conditions impend, all gates will be in-
spected a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
sha!l be removed Automatic gates shali
be closely observed until it has been as-
certained that they are securely closed.
Manually operated gates and valves shall

“ be closed as necessary to prevent inflow

of lood water. All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is taking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

(@) Closure structures — (1) Mainte-
nance. Closure structures for traffic
openings shall be inspected by the Su-
D)fr'mtendenﬁ every 90 days tc be certain
that.

i No parts are missing;
(i1) Metal parts are adequately cov-
ered with paint;

(iti) All movable parts are in satis-
factory working order;

Gv) Proper closure can be made
promptly when necessary;

(v) Sufficient materials are on hand
for the erection of sand bag closures and
that the location of such materials will
be readily accessible in times of emer-
dency. :

Tools and parts shall not be removed
for other use. Trial erections 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 rakes trial
erection of a closure structure infeasible,
rigorous inspection and drill of operat-
ing personnel may be substituted there-
for. Trial erection of sand bag closures
is not required. Clusure materials will be
carefully checked prior to and following

periods, and d 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 flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate

of the time required by an experienced
crew 10 compiete its erection will be
ﬂven in the Operation and Maintenance

anual which will be furnished local
interests upon complet:dn of the project.
Closure structures wili be inspected fre-

uently during fiood periods to ascertain
that no undue leakage is occurring and
that drains provided tc care for ordinary
leakage are functioning properly Boats
or, floating plant shall not be allowed o
ue up to closure siructures or to dis-
charge passengers or cargo over them

if) Pumping plantg - 1) Maintenance
Pumping plants shall be inspected by
the Superintendent at intervals not (e
exceed 30 days during flood seasons and
90 days during off -flood seasons 1o insure
that all equipment 1s imorder for instant
use At regular intervais. proper meas-
wres shall be taken to provide for clean.
ing plant, buildings, and equipment,
re{miming as necessary. and lubricating
all machinery. Adeguate supplies of
lubricants for all types of machines, {uei
for gasoline or diesel powered equip-
ment, and flash hights or ianterns for
emergency lighting shall be kept on
hand at all times. Telephone service stall
be maintained at pumping plants. Al
equipment, including switch gear, trans-
formers maotors, pumps, vaives, and
gates shall be triai operated and checked
at least once every 90 days. Megger tests
of all insulation shall be made whenever
wiring has bLeen subjected to undue
dampness and otherwise at intervals oot
te exceed one year. A record shall be
kept showing the resuits of such tests.
Wiring cisclosed to be i an unsatisfac-
wory condition by such tests shall be
brought to a setisfactory condition or
shall be promptly replaced. Diesel and
gasoline engines shall be started at such
intervals and allowed to run for such
iength of ume as may be necessary to
insure their serviceabiidly in times of
emergency. Only skilled eirctiicrans and
mechanics shall be empiloved on iests
and repiors. Operating dersonnel tos the
plant shall be present during tests. Any
equipment removed (rom the station for
repair or replacement shail be returned
or replaced as soon as practicable and
shall be trial operated after reinstal-
lation. Repairs requiring removal of
equipment from the plant shall be made
during off-flood seasons inscfar as prac-
ticable.

(2) Operationn. Competent operators
shall be on duty at pumping plants
whenever it appears that necessity for
pump operation is imminent. The oper-
ator shall thoroughly inspect, trial oper-
ate, and place !n readiness all plant
equipment, The operator shall be famil-
iar with the equipment manufacturers’
instructions ang drawings and with the
“Operating Instructions” for each sia-
tion. The equipment shsil be operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that
no overheating, undue vibraticn or noise
is occurring. Immediately upon final re
cession of flood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased
A record or log of pumping plant opera-
tion shall be kept for each station, a copy
of which shait %e-fumished the District

Engineer following each flood.

(g) Channels and floodways - (1)
Maintenance. Periodic inspections of
improved channels and floodways shall
be made by the Supermiendent to be
certain that:

(i} The channel or floodway is clear of
debris, weeds, and wild growth,

tis} The channel or floodway is not
being restricted by the depositing of
waste materals. building of unauthor.
1zed structures or other encreachments:

«ii: The capacity of the channel or
Acodway is not berng reduced by the
formation of shoals;

tiv' Banks are not peing damaged by
rain or wave wash. and that no slough-
ing of banks has occurred:

(v) Riprap sections and deflection
dikes and walls are in good condition:

(vi) Approach and egress channels
adjacent to the improved channel or
fovdway are sufficientiy clear of obstruc-
tions and debris to permit proper func-
uoning of the project works.

Such inspections shall be made prior to
the beginnming of the flood season and
otherwise at ntervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse candittons disciosed
by such inspecttons. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaming of debris basins, check
dams, and related structures as may be
necessas: .

(7Y Operation. Both banks of the
cha. ==l shall be patroiled during periods
of high water, and measures 1 be
taken s protect those reaches being at-
tacked by the current or by wave wash.
Appropriate measures shall be taken to
prever:! the formation of jams of ice or
debris. Large objects which become
lodged against the bank shall be re-
moved The unproved channe! or flood-
way shail be thoroughly inspected imme-
diately following esch major high water
perivd. As so~n as praciicable there-
afier, all snags and other debris shall be
removed and ail damage to banks, riprap.
deflection dikes and walls, drainage out-
lets, or other flood control structures
repaired.

(h? Muscelluneous {acilities— (1) Main-
tenance. Misceilaneous structures and
facilities constructed as a part of the
protective works and other structures
and facilities which funclion as a part
of, or affect the efficient functioning of
the protective works, shall be periodi-
caily inspected by the Superintendent
and appropriate maintenancc measures
taken. Damaged or unservice ble parts
shail be repaired or replaced without
delay. Areas used for ponding in con-
nection with pumping plants or for tem-
porary storage of interior run-off during
Aood periods shall not be allowed to be-
come Alled with silt, debris. or dumped
material. The Superintendent shall take
Empex steps to prevent restriction of
ridge openings and, where practicable,
shall provide for temporary raising dur-
ing floods of bridges which restrict chan-
nel capacities during high flows.

(2) Operation  Miscellaneous facili-
ties shall be operated to prevent or
reduce Rooding during periods of high
water. Thus: f{acilities constructed as
a part of the protective works shall not
be used for purposes other than fiood
protection without approval of the Dis-
trict Engineer unless designed therefor.
(Sec. 3. 49 Stat. 1571, as amended; 33
USC. 101C) {9 F.R. 9999, Aug. 17. 1944,
9 FR 10203, Aug. 22, 19441
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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

o on October 17, 1977, is a two-district floodplain regulation. Its
intent 18 to prevent the dangerous and expenaive mis~use of floodplains
in Maricopa County. :

A "Regulatory Floodplain" as defined in the Regulation, 1s an area which
has & 1% chance of flooding in any year. This means that it will be

PY ‘ flooded, on the average, once every 100 years. For this reason, it is
sometimes referred to as the "100-year floodplain." The amount of
floodwater which would flood the Regulatory Floodplain is the "Regulatory
Flood" or "100-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

e to the flood and the nature of the surface (sand, rock, grass, etc.).

The Regulatory Floodplain, then, 1s 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 raises the elevation of

o 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 cumulative effect was to raise the
flood elevation by one foot. At that point, no further development would
be allowed. '

Py The areas on elither side where development is allowed 18 called the
Floodway Fringe District, and the area in the center where no development
is allowed ia called the Floodway District. Hence the term "two-district
regulation.’

Development within the Floodway Fringe District must be protected from
® the Regulatory Flood either by floodproofing or by elevating everything
. susceptible to flood damage so that it is abdbve the flood elevation.
Development within the Floodway District is restricted to uses which
are not susceptible 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.
o 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 properxty and to reduce the danger to human life during floods.: This
can be accomplished through impartial and uniform enforcement of the
Regulation.

o
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1.0 STATUTORY AUTHORIZATION, FINDINGS OF FACT, PURPOSES AND SHORT TITLE:

L.l - STATUTORY AUTHORIZATION.
Section 45-2342 of the Arizona Revised Statutes delegates the
responsibility to local governing bodies to adopt regulations to

minimize flood losses. Therefore, the Board of Supervisors of Maricopa

‘County Arizona,rin its capacity as Floodplain Board of the Unincorporated

Area of Maricopa County does ordain as follows:
1+2 TINDINGS: OF FACT

1.21. Flood Losses Resﬁlting from Periodic Inundation =~ The flood
hazard areas of Maricopa County, Arizona are gsubject to peribdic
inundation which yesults in loss of life and property, health and
safety‘haznrda; disruption of commerce and gbvetnmental gservices,
extraordinary public expenditures for floodiprotection and relief,
and impairment of the tax base all of which adversely affect the public
health, saféty and general welfare. ,

1.22 General Causes of These Flood Losses - These flood losses
are caused by: (1) The cumulative effect of obstructions in floodplains
causing increases in flood heights and velocities. (2) The unpredictable
méander of streams on alluvial fans and in wide, shallow floodways.
(3) The occupancy of flood hazard areas by uses vulnerable to flood
damage or which create hazards to other lands which are inadequately

elevated or otherwise protected from flood damages.

1.23 Flood Insurance ~ The Federal Flood Insurance Program provides

previcusly unavailable flood insurance to property owners in flood—proﬁe
areas. To qualify for the sale of federally-subsidized flood insurance
a community must adopt and enforce regulations for floodplainvmanagewent.
1.3 STATEMENT OF PURPOSE

It is the purpose of this Regulation to promote and protect the
public health, peace, safety, comfort, convenience, and general welfare
of the citizens of the unincorporated area of Maricopa County; to
minimize flood damages and reduce the height and violence of floods which

are caused by obstxuctions restricting the capacity of the floodways; to




establish minimum flood p;otection elevations and flood damage prevention ®
requirements for uses, structures qnd facilities which are Qulncrable
to flood damage; to prevent unwis.}cncroachmcnt and building development
within floodplain areas; to protect the life and property of citizens
who have settled in floodplain areas; to reduce the burden imposed on the » '@
community, its governmental units and its citizens if such land is subject

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

flood Insurance Program; and to adopt and establish an official Floodplain

W 00 I B Ot oA 0 R W

Regulation for Maricopa County, Arizona.

10 1.4 SHORT TITLE

1 This Regulation may be referred to as the Floodplain Regulation
12| for Maricopa COQn:y. : ‘ A P
18 2.0 muLEs | | |
14 When not qonoilteuc with the context, words used in the present tense
16 include the future, words in the singular number 1nc1ude:thevplu:ul and

18 words in the plural number inélude the singular unless tpecificallx ®
1 defined below. Words or phrases used in the Regulation shall be interpreted
18 80 a8 to give them the meaning they have in cowmon usage and to give this

19 Regulation its most reasonable application; the word "building" inéludel

the word "structure", the word "shall" is mandatory and the word "may" is
permiseive. Notwithstanding anything within this Regulation to the -
contrary, nothing hersin shall be construed as requiring written

authorization for, nor shall the Floodplain Boaid prohibic, thosa

exemptions set forth in Arizona Revised Statutes 45-2343(B).

3.0 DEFINITIONS

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

specifically named in this Regulation for which no Floodplain Use Permit N ]

is required.

SR 3IE R8s RRESR

3.2 APPURTENANT STRUCTURE - & structure which is on the same parcel
80 of property as the principal structure, and which is iﬁcidental to

81 ‘the use of the principal structure.

82 3.3 AREA OF SHALLOW FLOODING - an area with flood depths from one to
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three feet where a clearly defined channel does not«e*inf, where the
path of flooding in'unpredictablg and .indeterninate, and where velocity
flow may be evident., Such an area may be included wﬁthin a Floodway
District or Floodway Fringe District or em Interim Delineation if it is

associated with a watercourse.

3.4 DEVELOPMENT ~ any man-made change to improved or -unimprovad

real property,,including but not limited to buildings or other scruccur?n.
mininé; droéging, filling, grading, paving; etcava:i&u or drilling '
operations. ‘

3.5 ENCROACHMENT - tho'udvance‘or infringement of uses, growth, fill
or structures into the natural floodplain that impede the flow capacity
of the channel and floodplain of a wateréoutsé. '

3.6 FLOOD OR FLOOD WATERS - a temporary rise in water level that
results in inundation of lands not ordinarily covered by water.

3.7 FLOOD INSURANCE RATE MAP .(FIRM) ~ an official map of_l

community, on which the Federsl Insurance Administration has delineated
both the Regulatory Floodplains and the risk premium zones applicable
to the community.

3.8 FLOOD INSURANCE STUDY - the official report prévidad by the
Faderal Insursnce Administration. The report contains flood profiles,
as well as the Flood ﬁaénrd Boundary—Floodway.Mnﬁ and Regulatory floodv
Elavations. l . o
3.9 FLOODPLAIN'REGULATIONS - the codes, ordinances and other

~
regulations relating to the use of land and coustruction within the

* channel and floodplain aress, including zoning ordinances, subdivision

‘regulations, building codas, setback requirements, open area regulations,

this Regulation, and amendments to all of the foregoing, and similar
methods of control affecting the use and development of these areas.
3,10 FLOODPROOFING ~ any combination of structural and nonstructural

additions, changes, or adjustments to structures, including utility

and sanitary facilities, which would preclude the entry of water.

Structural c&mponents shall have the capability of resisting hydrostatic
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and hydrodynamic loads and the effect of buoyancy.

3.11 FLOODWAY DISTRICT - the chlgnel of a watercourse or the

water body within the banks of a fnkn and that portion of the adjacent
land areas designated by the Floodplain Board as necessary to provide
for the passage or ponding of flood waters of any watercourse or lake
without allowing a rise of more than one(l) foot in the flood elevation
at the time of dolin‘.tion.

3.12 FLOODWAY FRINGE DISTRICT - land outside the Floodway District and
lower than the Rngulutoty»rlood Elevation alongbthe watercoirsi. |

3.13. HABITABLE FLOOR - any floor usable for residential purpocos; which
includes working, sleeping, eating, cooking or recreation, or a
coubination thereof. A floor usable only for storage purposes is nét

a habitable floor. | |

5;14 INTERIM DELINEATION - a delineation of the Regulatory Floodplain
wade from the most reliable source available for which a delineation

of the Floodway District is noc'nvcilable.'

3.15 MOBILE HOME - a structure with a length of thirty three (33)

feet or moré, transportabla in one or more lectionn,‘which is bullt on
& permanent chassis and designed to be used with or without a permanent
foundation when conmected to chevt.quired utilities.

3.16 OBSTRnCEION - any dam, wall, wharf, embankmnnt; levee, dike, ftle,
abutment, proﬁeccion. excavation, ch;ﬁnel rectification, bridge, conduit,
culvert, building, wire, fence, rock, gravel, refuse, fill, stfucturn,
vegetation or other msterial in, along, across, or projecting into .any
channel, watercourse, lake, or Regulatory Floodplain which may impede,
retard or change the direction of the flow of water, either in itself
or by catching or collecting debris carried by such water, or that is
placed whers the flow of water might carry the seame dovns:iean to the
dnmagé of life or pfoperty.

3.17 PERMITTED USE - i UI‘”Of any part of the Ragulatory Floodplain

lpccificnllyknamod in this Regulation for which application for an

receipt of a Floodplain Use Permit is required prior to cbmmencemont
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of such use.

3.18. PERSON ~ any individual orvhis agent, firm, patthrship;.Alcociation;_
corporation, ox agent of the aforementioned groups, or the State or any
agency or political subdivision, thereof.

3.19 ' PRINCIPAL STRUCTURE ~ the structure on & parcel of property with
the greatest value,

3.20 REACH - a longitudinal segment of @ watercourse measured parallel
to the direction of flow.

3.21 RECREATION VEHICLE - any vehicle or structure which 13; a) -less
than thirty three (33) feet in length; b) transportable in one section
on its own chassis; and ¢) maintained in a readily transportable
condition at all times. This definition includes motorized and noﬁ—
motorized vehicles and structures.

3.22 REGULATORY FLOOD - the Regulatory Flood shall be the 100-year
flood as determinad by criteria established by the Arizona Water
Commisaion. ‘

3.23  REGULATORY FLOOD ELEVATION - the elevation of the ngulatorf
Flood which determines the limits of the Regulatory Floodplain. Where
a Floodway District has been delineated, the higher of the natural or
encroached elevations shall apply.

3.24 REGULATORY FLOODPLAIN - that portion of the natural floodplain
that would be inundated by the Regulatory Flood. ' The Regulatory
Floodplain includes the Floodway District and the Floodway Pringe
District.

3.25 STRUCTURE ~ & walled and roofed building, including a gas or

.1iquid storage tank, that is principally above ground, as well as a

mobile home.

3.26 SUBSTANTIAL IMPROVEMENT - any repair, recomnstruction, or

. improvement of a structure, the cost of which equals or exceeds fifty

percent (50%) of the fair market value of the structure either: before
the improvement or repair is started; or if the structure has been

damaged and is being restored, before the damage occurred. For the -
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purposes of this definition ﬁsubltantial improvement" is considered to
occur vhen the first -alteration of any wall, ceiling, floor, or other

. structural part of the building commences, whether or not that alteration
affects the external dimensions of the structure.

The term does not, hovever, include either: any project for
improvement of a structure to comply with existing state or local
health, sanitary, or safety code specifications which are solely
ncc;l-ary to assure safs living conditions; or any alteration of a
ltruccurevliitod on the National Register of Historic Places or a State
Inventory of Historic Places. '

3.27° WVatercourse - any lake, river, creek, stream, wash, arroyo,
channel or other body of water through which waters flow at least

- periodically. The term may include specifically designated areas in
which_flood danage may occur.

4.0 ADMINISTRATION

4.1 FLOODPLAIN ADMINISTRATOR

A Floodplain Administrator designated by the Floodplain Board shall
administer and cnforcc.thia Regulation.. If he finds a violation of the
provisions of this Regulation, he shall notify the person responsible
for such violation, indicating the nature of the violation and ordering
the action necessary to correct it.
4.2 FLOODPLAIN USE PERMIT

4.21 A Floodplain Use Permit shall be obtained from the Floodplain
Administrator prior to the erection, addition, alteration or change of
use of any building, structure or land with19 a Regulatory Floodplain.
Application for this permit shall be made to the Floodplain Administrator.
Peruits shall be issued when the provisions of this R.gu;ation havi been
complied with.

4.22 Provisions are hereby made for issuance of a blanket Ploodplain
Use Permit for applicants who need to instsall or erect a number of similar

structures within the various floodplains over an extanded poriéd of time..

Such applicants shall submit typical plans for such structures. After
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determining that such strucﬁurea comply with the pro@ieions of this
Regulatibﬁ. the Fioodplaiﬁ Adminiatrator, unle;s othgrwise iﬁstructed
by the'Floodplain Bo#rd, shall issue a blanket;permit for installation
or erection of such ltructu?ee to be valid for ome cglendat year, -
4.3 CERTIFICATION OF COMPLIANCE FOR FLOODPLAIN USE

4.31 Prior to occupancy or use of anf.structures or Areas in the
Regulatory Floodplain, except those uses exempted byithis Regulation, a
Certificate of Compliance for Floodplain Use will be obtained from the
FloodplainvAdminintrator.

4.32 Allowed Uses - The applicant shall submit information to the
Floodblain Administrator as required to comply with this Regqlation.

4.33 Permitted Uneé - The applicant shall provide certification
that the requifeménts of the Floodpléin ﬂae Permit have been complied with.b
4.4 VARLANCES | | '

4.61‘ Conditions for Issuance of a Variance.

a) Variances shall not be issued within any deiineated Floodway
Discricﬁ, nor within a delinegted Interim Floodplain whefe the depth
of flooding4is greater thaﬂ two (2) feet, if any increase in flood ’
levels during the Regulatory Flood would result.

b) Variances may be issued for new comstruction and aubstantiﬁl
improvements to be erected on a lot‘of one-half acre of leas in size,
contigu&us to two or more lots with existing structures constructed’
below the Regulatory Flood Elevation.

¢) Variances may be issued for a structure listed on the National
Register'of Hisgoric Places 6r a State Inventory of Historic Places
which ishto be restored or reéoneﬁructed.

d)k Variances may be granted only upon (1) a showing of good and
sufficient cause, (2) a determination that failure to grantvthe
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 pﬁblic safety,

extraordinary public éxpense, create nuisances, or cause fraud.
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; e¢) Variances shall only be isgued upon a dotermiﬁntion that the
variance is the minimuﬁ necessary, coneidering the flbod hazard, to
afford rclicf. |

£) The burden of proof for existence of the above conditions shall
be on the lpplicﬂnt.‘
4.42 Publication Notification of Variances

a) Upoun issuance of a variance the Floodplain Board shall noﬁify
the applicant in writing that (1) the issuance of the variance will
result 1in incressed premium rates for flood insurance up to amounts
as high as $25 per $10b of insurance and (2) construction below the
Rngu}atoty Flood Elevation will increase ripka to life and property.

b) The successful applicant shall cause to be recorded with the
Maricopa County Recorder A ntntomént ghat the property is subject to
flooding by a flood which has a one percent chence of being equalled
or exceeded in any year. This document shall include ‘the depth of
flooding during & Regulatory Flood and shall be certified by the
Floodplain Administrator. If any permits are required pursuant to
granting of a vnrinhcc. proof 6f such recordation shall be submitted
by the applicant‘to the agency which issues such a perﬁic.

c¢) A record shall be maintained of all variance actioms,
including justification for their issuance. This record shall be
included in the annual report to the Federal Insurance Administration.
4.5 COORDINATION

The Floodplain Board and the Floodplain Administrator shall
coordinate the provisions of this Regulation with all other interested
and affected political subdivisions and State agencias, as rdquirsd by
ARS 45-2342. " |
0 DETERMINATION AND PUBLICATION OF FLOODPLAIN BOUNDARIES

5.1 MINIMUM AREA FOR FLOODPLAIN DELINEATION
All zones designated as A, A0, or Al through A99 on the Flood

Insurance Rate Map for Maricopa County, Arizona shall, when adopted

by the Floodplain Board, provide the minimum area for floodplain
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management under this Rezulition.
5.2 OTHER DELINEATIONS

~In areas not designated zomnes A, A0 or Al throggh A§9. where
development is imminent or ongoing, floodplain dnliﬁeations shall be
adopted and administered under this Regulation. These dcliﬁeations may
bﬁ ébttincd frbm any ﬂourde. provided they are determined in accordaan
with criteria established by the Arizona Water Comnicaion, including
but not limited to (1) a developer of floodplain property, (2) a County
agency or (3) any agency which must delineate a floodplain as & result
of completion of a flood control structure. |

5.21 Delineations in zones not designated A, A0 or Al through A99
shall be submitted to the Floodplain Administrator and shall be subject
to review for technical adequacy. The Floodplain Administrator shall
forward all such delineations to the Floodplain Board with his
recommendation for approval or denial within 60 days of receipt of all
ouﬁporting information. -

5.22 All delineations adopted by this procedure shall be submitted
to the Federal Insurance Administration with the Floodplain Board's
request that they be included on the Flood Insurance Rate Map for Maricopa
County, Arizona.

5.3 PUBLICATION OF FLOODPLAIN BOUNDARIES

All floodplain delineations adopted by the Floodplain Board,
including all A, A0 and Al through A99 zoneﬁ on the Flood Insurance
Rate Map for Maricopa County, Arizona, shall be shown on the official
County maps entitled "Zoning District Maps”, which are hereby made a
part of this Regulation. Where available, the Floodway Districts and
Floodway Fringe Districts shall be so designated on theae maps. . Where
applicable, Interim Delineations and Ar;aa of Shallow Flooding shall
be so designated on these maps.

5.4 DETERMINATIONS IN CASE OF DISPUTE
Where uncertainty exists, the boundary of any Ragulatory Floodplain

with an Interim Delineation, Floodway District, Floodway Fringe District
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or Area qf Shallow Flooding shall be detdrmined by thé Floodplain
Adminiuc;ator. The determination shall be made from éhe best technical
data avsilable, and in all cisel, the Regulatory Flood Elevation shall
be the governing factor.

6.1 ALLOWED USES
The uses specified in 6.11, 6.12, 6.13 and 6.14 below, having a low

flood damage potential and not obstructing flood flows shall be allowed
within the Floodway District to the extent that they are not prohibited
by any other regulation, code or ordinance and provided they do not
‘require structures, f£ill or storage of materials or equipment, No ﬁse
is allowed which shall adversely affect the capacity of the channels
or floodways of any tributary to the main stream, drainage ditch, or any
other drainage facility or system. -Allowance of uie does not preélude‘
the appropriate requirements for flood insurance.

6.11 Agricultural uIll;

6.12 Industrial-commercial uses.

6.13 Private and public recreational uses.

6.14 Accessory residential uses such ae lawns, gardens, parking
areas and play aresas.
6.2 PERMITTED USES

The uses specified in 6.21 throﬁgh 6.29 below may be permitted to
the extent that they do not require permanent structures, £ill or other
obstructions to the flow of flood water in the Floodway District, and
provided that they do not adversely affect gye capacity of the channels
or floodways of any tributary to the main stream, drainage ditch, or
any other drainage facility or system. These uses msy be permitted
only upon application to the Floodplain Administrator and issuance of a
Floodplain Use Permit by the Floodplain Administrator as provided in
Section 4.0. Permite for these uses 40 not preclude the appropriate
requirement for f£lood insurance.

6.21  Appurtenant structures and uses accessory to open space or

10
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uses controlled by a Floodplain Use Permit.
6.22 Circueses, carnivals, and similar transient amusement
enterprises.

6.23 Drive-in theaters, new and uaed‘car lots, roadside stands,

- signs and billboards.

6.24 Extraction of nénd, gtavel; and other materials.

6.25 Marinas, boat réntals,vdocks, plers, wharves.

6.26 Railroads, streets, bridges,vutility ﬁrﬁnlmisaion lines,
and, pipelines. | | ' |

6.27 Storage yards for equipment, machinery, or ﬁneeri&ls.

6.28 Kennels and stables.

6.29 Becreational vehicles.

6.30 Other uses similar in nature to uses described ip Sectfon 6.1
or 6.2 which are coQaintent with the provisions set out in Section 1.3
of'thia Regulation.

7.0 FLOODWAY FRINGE DISTRICT

7.1 ALLOWED USES

The uses specified in 7.11 through 7.16 below shall be allowed
uges within the Floodway Fringe District to the extent that they are
not prohibited by any other regulation. The following standards for
new construction or substantial improvement to any structure is
required: (1) Anchoring to resist floatation, collapse, or lateral
movement ; (2) Constructed with materials and dtility equipment
resistant to flood damage. Allowance of a use does ﬁot.pteclude the
appropriate requirement for flood innutance.'

7,11> Any use allowed in Section 6.1.

7.12 Any other uge provided it is.elevnted above the Regﬁlatory
Flood Elevation an& a determination is made by the Floodplain
Administrator that the use will not unduly restrict the capacity of the
chaunels or floodways of tributaries to the main watercourse, drainage

ditches, or othetbdrainage facilitieo'or systems.

7.13 Structures or buildings, including dwellings, may be erected
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or moved provided the lowest habitable floor is placed at least ohe (1)

- foot above the Regulatory Flood Elevation. Land may be filled provided

that the top of such £111 shall be at no point below the Regulatory

Flood Elevation for the particular area and shall extend at such elev#tion
at least twenty five (25) feet beyond the limits of any structure or
building eteéted or placed thereon. Bank protection, if approved by the
Floodplain Adminincrntor; may be used in lieu of the twenty five (25)

feet of £111. L

7.14 New and replacement water supply systems, provided thag they
are deaigned to minimize_or eliminate infiltration of flood waters into
the systems. A

7.15 New and replacement sanitary sewage systems provided that
they are designed to minimize or eliminate infiltratioh of flood waters
into the systems and diacharges from the systems into flood vaters unless
otherwise allowed by a permit in conformance with the Federal Water
Pollution Control Act.

7.16 Onsite waste disposal systems provided that they ere located
in such a way as to avoid impairment to them or contamination from them
during flooding.

7.2 PERMITTED USES

The uses and lcrucfurea specified in 7.21 and 7.22 below are
permitted within the Floodway Fringe District only upon issuance of a
Floodplain Use Parmit 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 dwellings or ahy type of residence, if
adequately floodproofed or otherwise protected to a paint above éhe

Regulatory Flood Elevation. The applicant shall provide a certification

~ by a registered professional engineer or architect that the flood-

proofing methods for any nonresidential structure meet the floodproofing
criteria as defined in Section 3.7 above. The Floodplain'Adminin;rator

will walacain a record of all certifications along with the permit

12
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application.

7.22 Usea listed in Section 6.2 of this Regulation and other
gimilar uses which will not be subject to substantial flood damage
and which will not cause flood losses on other lands or to the public.
These may include uses which can be readily removed from flood hazard
areas during times of flood. The Floodplain Administrator may in the
Floodbiain Use Parmit allow such uges to be located at an elevation
below the Regulatory Flood Elevation. '

8.0 FLOODPLAINS WLTH INTERIM DELINEATIONS

8.1 ALLOWED USES

The uses specified in 8.11 and 8.12 below shall be allowed in
Floodpiains with Interim Delineatiohs to the extent that they are not
prohibited by any other oréinance or regulation. Allowance of a use
does not preclude the appropriate requirement for flood insurance.

8.11 Ahy use allowed in Section 6.1.

8.12 Any use allowed in Section 7.12 or 7.13 provided that the
Regulatory Flood Elevation is not more than two (2) feet above the
existing ground elevation, except that the lowest habitable floor shall
be at least two (2) feet above the Regulatory Flood Elevation, and
nonresidential floors and all fill shall be at least ome (1) foot above
the Regulatory Flood Elevation, or nonresidential floors shall be
floodproofed to an elevation at least one (1) foot above the Regulatory
Flood Elevation.

8.2 PERMITTED USES

The uses specified in 8.21 and 8.22 below and structures are
permitted within Floodplains with Interin Délineationa only upon
igsuance of a Floodplain Use Permit by the Floodplain Administrator
subject to the following provisions. Permits for these uses do not
preclude the appropriate requirements for flood insurance.

8.21 An& use or structure permitted in Section 7.21 provided
}:hat the Regulatory Flood Elevation is not more than two (2) feet

above the existing ground elevation, except that nonresidential floors

13




1 and all f1ll shall be at least omne (1) foot above the Rngul#tory Flood
2 Elevation, or nonresidential floors shall be floodproofed to an elevation .
3 at least ona (1) foot above the Regulatory Flood Elcvacion;
4 8.22 Any usa permitted or allowed in Section 6.0 :or 7.0 provided
3 that the applicant submits an analysis of the Ragulatox;y Flo'odplain .
(] adequate to provide for delineation of the Floodway and Floodway e
7 Fringe Districts and accurate profile as described in Section 4.0.
8} Such delineations shall be subject to review and acceptance by the
9 Floodplain Administrator.
10 | 9.0 AREAS OF SHALLOW FLOODING
11 In Areas of Shallow Flooding as designated on the Zoning District
12 Maps, all new structures or substantial improvements thereto shall have
18 the lovest habitable floor elevated above the crown of the neafest _ ®
14 street to or above the depth number specified on the Flood Insurance
16 Rate Map for Maricopa County, Arizona and all nonresidential structures
16 shall have the lowest floor elevated or shall be floodproofed to or
17 above the depth number specified on the Flood Insurance Rate Map for ®
18 Maricopa County, Ariszona.
19 [110.0 NONCONFORMING USES
2 10.1 DISCONTINUANCE OF NONCONFORMING USES » ®
b'4 | In the event that a noncouforming use of land, building or
22 structure is discontinued for a period of twelve (12) consecutive
23 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
7 or structure which would result in increasing its flood damage:
28 potential by fifty perceant (50%) or more shall be floodproofed. o
29 10.3 DESTRUCTION OF NONCONFORMING USES
80 In the event that any such nonconforming use of land, building, or
' 81 structure is destroyed by fire, explosion, flood, Act of God, or act of ®
82 the public enemy to the extent of fifty percemnt (50%) of its value,
14 °
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according to the appraiaal_thereof by competent appraiaéra. then and
without further action by the Floodplain Board, the future use thereof
shall from and after the date of such destruction be subject to all of
the provisions of this Regulations.

11.0 VIOLATIONS

11.1 CIVIL REMEDIES

Every new structure, building, fi;l, excavation, or deyelopment
located or maintained within any floodplain in violation of this
Regulation, without written authorization from the Floodplain Board,
is & public nuisance per se and may be abated, prevented or restrained
by action of the State orvnny political subdivision thereof under the

' proviaiqns of Arizona Revised Statutes 45-2344.

11.2 CRIMINAL PENALTY

Every new otructuré. building, £111, excavation, or development
located or maintained within any floodplain in violation oflthia-
Regulation, without written authorization from the Floodplain Board,
is a public nuisance per se and'is a misdemeanor under the provisions
of Arizona ReQinéd Statutes 13-602, notwithotaﬁding that the civil
remedies provided under 11.1 are also being enforced.

12.0 APPEALS

12.1 INTERPRETATION OF DISPUTES

The Floodplain Administrator shall interpret in writing upon appeal
the terﬁa of this Regulation when the meaning of -any engineering relétéd |
‘word, phrase, or tegulation.is in doubt, when there is dispute between
the appellaﬁ: and Floodplain Adminiatratoi or when the location of a
Floodway District of Floodway Fringe Dietrict boundary or the Regulatory
Flood Elevation is in doubt. .
12.2 APPEAL BY AN AGGRIEVED PERSON

12.21 All floodplain delineations will be in effect notwithstanding
appeals by aggrieved persons. These aggrieved persoﬁs shall file
their appeal with the Floodplain Administrator. '

12.22 Appeals of decisions of the Floodplain Administrator

15
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1§ wmay be made ‘to the Floodplain Board not later than 50’ days after
2 receipt of notice of the ""de?;iaion of the Floodplain Administrator Qe
8l 13.0 WARNING AND DISCLAIMER OF LIABILITY
4 The degree of flood protection required by this ?.cgulation is
3 considered reasonable for regulatory purposes and is based on engineering .
8 and sclentific methods of study. Larger floods may occur on rare g
7 occu.ionuv or the flood hoighf may be increased ﬁy man-made or natural
8 causes, such as bridge openings restricted by debris. This Regulation
9 does not imply that afoas outside Floodway Districts and Floodway
10 Fringe Districts or land uses permitted within such areas will be free
11 from flooding oi flood damages. This Regulation shall not create
12 1iability on the part of Maricopa County or any officer or employee
13 thereof for any flood damages that way result from reliance on this ®
14 Rngulaéion or any administrative decision iawfully made thereunder. ‘
15 | 14.0 SEVERABILITY |
16 This Regulation and the v;rioul parts thereof are hereby declared
17 to be severable. Shouldb any section of this Regulation be declared by ®
18 the courts to be uncénati:ﬁti;mal or invalid, such decision shall not
19 affect the validity of the Regulation as a whole, or any portion
20 thereof other than the section so declared to be unconstitutional or ®
21 invalid.
22|l 15.0 EFFECTIVE DATE
o8 Il This amended Regulation shall become effective on b4 (Z, .+ 1977.
24 Adopted by the Board of Sup‘etvinon of Maricopa Codnty. Arizona this , . ®
95 177 ay of DFaltcs 191
26 |
Bob Corbin, Chairman |
27 : ‘®
28 ATTEST: S , .
29 Mﬁé@fg | ‘
' Clerk of the Boar ASST ‘ .
30
3 L
82
16 | ®
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