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FLOOD CONTROL DISFRICT O F  MARICOPA COUNTY 

GILA BEND AREA 

FLOODPLAIN DELINEATION SI'UDY 

INTRODUCTION 

Purpose of Study 

The purpose of this Floodplain Delineation Study is to investigate the existence and severity of 

flood hazards in southwestern Maricopa County for the following: 

* Sand Tank Wash from Indian Road (North line of Section 24, T.SS., R.5W.) to Interstate 8 
* Scott Avenue Wash from Watermelon Road to Interstate 8 
* Bender Wash from its mouth at Sand Tank Wash to Interstate 8 
* Unnamed Wash No. 1 from its mouth at Bender Wash to the East line of Section 9, T.6S., 

R.4W 
* Unnamed Wash No. 2 from its mouth at Unnamed Wash No. 1 to the East line of Section 4. 

The area studied includes the Town of Gila Bend, Arizona and portions of uninwrporated areas 

of Maricopa County, Arizona. 

Coordination and Acknowledgements 

References used in this study are described in Section 6 of Study Documentation. 

The Flood Control District of Maricopa County provided copies of two, six, and 24 hour rainfall 

distributions and miscellaneous articles on the Green and Ampt procedure. 

Soil information was obtained from the Soil Conservation Service. The rainfall distributions 

based on watershed area for the 6-hour duration stonn were furnished by the Flood Control District 

of Mariwpa County and are listed in the Design Manual. The 24-hour rainfall distribution used for 

this study is the SCS Type II. 



The study was publicized in local print media, with no subsequent response from the public, 

0 Intermediate review meetings have been held between personnel of Burgess & Niple, the Flood 

Control District of Mariwpa County, and the Arizona Department of Water Resources. 

AREA STUDIED 

Scope of Study 

Areas selected for study were based upon potential for future development. This floodplain 

delineation study wvers the Town of Gila Bend and unincorporated areas of Mariwpa County as 

described below: 

Sand Tank Wash from Indian Road (River Mile 0.931) to Interstate 8 (River Mile 4.936) 

Swtt Avenue Wash from Watermelon Road (River Mile 2.261) to Interstate 8 (River Mile 5.308) 

Bender Wash from its mouth at Sand Tank Wash (River Mile 0) to Interstate 8 (River Mile 

2.041) 

Unnamed Wash No. 1 from its mouth at Bender Wash (River Mile 0) to the East line of Section 

9, T.6S.. R.4W. (River Mile 3.260) 

Unnamed Wash No. 2 from its mouth at Unnamed Wash No. 1 (River Mile 0) to the East line of 

Section 4, T.6S., R.4W. (River Mile 2.785) 

Ponding areas upstream of the Gila Bend Canal between State Route 85 to the west and U.S. 

Route 80 to the east. 

The study area is shown in Figure 1 on page 3. 

Community Description 

Mariwpa County has a total area of 9,238 square miles and is located in the south central region 

of Arizona. Total Mariwpa County population in 1990 was 2,122,101. The area is experiencing 

rapid population growth, having grown from 1,509,262 in 1980. 





Terrain in Maricopa County varies from mountains to plains. Numerous small, intermittent 

streams and washes traverse the county. Major streams include the Gila, Salt, A p a  Fria, New and 

Hassayampa Rivers. 

The area is located within the Sonoran Desert with mild, short winters and long, hot summers. 

Principal Flood Problems 

Storms during summer months generally originate in the Gulf of Mexico area and tend to be 

intense and of short duration. Storms at other times of the year generally originate in the Pacific 

Ocean and tend to be gentler rains of longer duration. Flooding may occur at any time of the year. 

Flood hazards along the streams result when the channels overtlow and inundate development 

which may occur along the streams. Flood hazards upstream of the Gila Bend Canal embankment 

result when floodwaters are impounded upstream of the canal and metered through structures to the 

downstream side of the canal. 

Rood Protection Measures 

No flood protection measures exist within the study area. Drainage structures through the Gila 

Bend Canal serve to reduce downstream flood peaks by storing floodwater upstream of the Gila Bend 

Canal. 

ENGINEERING METHODS 

Hydrologic Analyses 

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

program. The program (Version 4.6) is dated April, 1991, as implemented by Dodson and 

Associates, Inc. ProHEC1. Modeling was accomplished using the SCS Unit Hydrograph, Initial and 

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

data, assumptions and procedures used in preparation of the computer model are discussed in the 

accompanying Hydrology Technical Data Notebook prepared by Burgess & Niple, Inc. 



Table 1 
Summary of Discharges 

Flooding Source and Loeation 
D.A. 1WYR 

(S.M.) rn 
Sand Tank Wash 

At North Indian Road 342 18,100 
Below Bender Wash @ RM 3.18 334 18,200 
Above Bender Wash @ RM 3.18 334 15,100 
Above Pima Street (Includes Bender Wash) 334 18,300 
Below Gila Bend Canal 334 18,300 
Below Interstate 8 330 14,900 
Above Interstate 8 330 23,700 

Bender Wash 
Mouth 
Below Gila Bend Canal 
Above Gila Bend Canal 
Below Interstate 8 
Above Interstate 8 

Scott Avenue Wash 
At Watermelon Road 

a Below Gila Bend Canal 
Above Gila Bend 
Below Gravel Road @ RM 
Above Gravel Road @ RM 
Below Interstate 8 
Above Interstate 8 

Unnamed Wash No. 1 
Mouth 2.9 
Below U ~ a m e d  Wash No. 2 2.8 
Above Unnamed Wash No. 2 0.7 
1.5 Miles Above Mouth 0.5 
At Interstate 8 WB on-ram 0.1 
At east line of Section 9, T6S, R4W 0.0 

Unnamed Wash No. 2 
Mouth 
At Business Route 8 
At east line of Section 4, T65, R4W 

Below the Gila Bend Canal, Bender Wash derives its peak 100-year discharge from split 
flow from Sand Tank Wash 

0 Scott Avenue Wash derives the majority of its peak 100-year discharge from flow 
diverted from Sand Tank Wash above Interstate 8 



a Hydraulic Analyses 

Standard hydraulic methods were used to determine 100-year recurrence interval flood hazards 

for this study. Analyses reported herein reflect current conditions of the streams. 

Cross sections for the backwater analysis are digitized from aerial mapping at 1:4800 scale with 

a wntour interval of 4 feet and 1:2400 scale with a wntour interval of 2 feet (Reference 1). 

Locations of selected cross sections used in the hydraulic analysis are shown in the Flood Profiles 

(Exhibit 1). Cross section locations are also shown on the Flood Boundary/Floodway Map 

(Exhibit 2). Mannings "nu values were obtained during a field reconnaissance October 4, 1991. 

Values ranged from 0.025 to 0.08. 

Flood profiles are drawn showing computed water surface elevations to an accuracy of 0.5 feet 

for a flood of 100-year frequency. Water surface elevations for Sand Tank Wash, Scott Avenue 

Wash, Bender Wash, Unnamed Wash No. 1 and Unnamed Wash No. 2 are computed through the use 

of the Department of the Army, Corps of Engineers HEC-2 Water Surface Profiles computer program 

as implemented by Dodson and Associates, Inc. in their May 1991 Version 4.6.2 of ProHEC2. 

Starting elevations were obtained using normal depth. Elevations used are referenced to the National 

Geodetic Vertical Datum of 1929. Locations of Elevation Reference Marks used in this study are 

shown on the maps (Exhibit 2) and are described in the Elevation Reference Marks Table. 

Ponded flood boundaries for structures through the Gila Bend Canal not modeled above were 

obtained by routing the 100-year storm through the structures. Upstream storage volumes were 

computed by average end areas planimetered from wntour mapping (Reference 1). The HEC-1 

computer program was used to perform the routing and compute the maximum ponded flood elevation 

upstream of the canal. Hydraulic rating curves for the structures were computed using the computer 

program: "Hydraulics of Bridge and Culvert Waterways." (Reference 12) 

Hydraulic analyses are based upon unobstructed flow conditions. Flood elevations presented 

herein are considered valid only if the Gila Bend Canal structures remain unobstructed, and the Gila 

Bend Canal embankment does not fail. 



FLOODPLAIN MANAGEMENT APPLICATIONS 

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

defined by Reference 12. 

A prime purpose of the National Flood Insurance Program is to encourage state and local 

governments to adopt sound floodplain management programs. This study, therefore, includes a 

flood boundary map designed to assist communities in developing sound floodplain management 

measures. 

Flood Boundaries 

In order to provide a national standard without regional discrimination, the 100-year flood has 

been adopted by the Federal Emergency Management Agency (FEMA) as the base flood for purposes 

of floodplain management measures. The boundary of the 100-year flood has been delineated using 

flood elevations determined at each cross section; between cross sections, the boundaries were 

interpolated using topographic maps at a scale of 1:4800 with a contour interval of 4 feet and 1:2400 

scale with a contour interval of 2 feet (Reference 1). 

The boundary of the 100-yeat flood is shown on the Flood Boundary and Floodway Map 

(Exhibit 2). Small areas within the flood boundaries may lie above the flood elevations, and 

therefore, may not be subject to flooding. Due to limitations of the map scale and lack of detailed 

topographic data, such areas are not shown. 

Floodways 

Encroachment on floodplains, such as artificial fill, reduces the flood carrying capacity, increases 

flood heights of streams, and increases flood hazards in areas beyond the encroachment itself. One 

aspect of floodplain management involves balancing the economic gain from floodplain development 

against the resulting increase in flood hazard. For purposes of the National Flood Insurance 

Program, 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 100-year flood is divided into a floodway 

and a floodway fringe. The floodway is the channel of a stream plus any adjacent floodplain areas 

7 



be kept free of encroachment in order that the 100-year flood can be carried without substantial 

increase in flood heights. Minimum federal standards limit such increases in flood heights to 1.0 foot, 

provided that hazardous velocities are not produced. Typical relationships between the floodway and 

the floodway fringe and their significance to floodplain development are shown below in Figure 2. 

The floodway presented for this study was computed on the basis of equal conveyance reduction 

from each side of the floodplain and adjusted for high velocities and physical discontinuities. The 

results of these computations are tabulated at selected cross sections for each stream segment for 

which a floodway is computed (Table 2). 
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Cross Section 

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

' ~ l f e o  above 

-4 
> 
rn 
r 
m 
U 

Distance1 

0.926 
1.053 
1 . 2 4 1  
1.435 
1.608 
1 .791  
1 .980 
2.147 
2.329 
2.522 
2.686 
2.864 
3 .039 
3.180 
3.277 
3.372 
3.470 
3.563 
3.657 
3.747 
3.836 

mouth 

FLOODWAY 

Width 
(Feet) 

431. 
500. 
500. 
500. 
700. 
750. 
850.  
804. 
850. 
900. 

1000. 
1200. 
1400. 
1750. 
1650. 
1480. 
1450. 
1250. 
1100. 
1320. 
1750. 

WATER -ACE ELEVATION2 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

E N G I N E E R S  

A R C H I T E C T S  

With 
Floodway 

6 6 3 . 1  
666.5 
670.8 
676.0 
680.5 
682.7 
690.3 
694.5 
698.8 
704.7 
7 0 9 . 9  
714.5  
717 .6  
720.3 
722.6  
723.8 
726.3 
728.4 
732.9  
735.2 
739.4 

FLOODWAY DATA 

SAND TANK WASH 

Section 
Area 

(Sq. Ft*) 

2814. 
2475. 
2864. 
1711. 
3170. 
2857. 
2475. 
2835. 
2388. 
2771. 
2957. 
3366. 
3919. 
2789. 
3707. 
2861. 
3118. 
2605. 
2055. 
4868. 
8711. 

Mean 
Velocity 

(Feet/Sec.) 

6 .5  
7.4 
6.4 

10 .6  
5 . 7  
6 .4  
7.4 
6.4 
7 .6  
6 .6  
6 .2  
5.4 
4.6 
6 .5  
4 . 1  
5.3 
4.8 
5 . 8  
7.3 
3 .8  
2 . 1  

Without 
Floodway 

662 .1  
666.3 
670.3 
676.0 
679.6 
682.2 
689.4  
693.9 
698.0 
704.0 
709.0 
713.7 
716.7 
719.7 
721.8 
723.0 
725.6  
728.2 
732.2  
735.1  
739.2 

Increase 

1 . 0  
.2  
. 5  
. O  
. 9  
.5 
.9 
- 6  
. 8  
. 7  
. 9  
. 8  
. 9  
. 6  
. 8  
. 8  
. 7  
.2  
. 7  
.l 
. 2  



FLOODING SOURCE ROODWAY WATER SURFACE ELEVATIONZ 

Section Mean 
Width Area Velocity With Without 

Cross Section Distance1 (Feet) (Sq. Ft-) (Feet/%&) Floodway Floodway Increase 

V 4.076 1780. 10118. 1 . 8  748.2 747.2 1 . 0  
W 4.277 1045. 2375. 7 . 7  749.5 749.3 .2  
X 4 . 4 6 1  900. 2320. 7 . 9  755.3 754.3 1 . 0  
Y 4.638 900. 2403. 6 . 2  7 6 0 . 1  759 .6  . 5  
Z 4.822 1200. 2306. 6 . 5  764.3  7 6 4 . 1  . 2  

L 

'MII.. .bov. mouth 
* F O O ~ .  NGVD 1020 . 
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ROODING SOURCE 

Cross Section 

A 
B 
C 
D 
E 

F 
G 
H 
I 
J 
K 

lMIIeo above 
2~* . t ,  N Q V D  1 9 2 9  

Distance1 

0.037 
0.129 
0.224 
0.320 
0.415 

THE 
MILE 

1.011 
1.172 
1.380 
1.576 
1.738 
1.903 

mouth 

ROODWAY 

4 
21 
ID 
r 
m 
U 

Width 
(Feet) 

56. 
55. 
70. 
70. 
78. 

FL30DWAY 
0.95 +/- 

300. 
530. 
460. 
450. 
480. 
169. 

WATER SURFACE ELEVATION2 - 

With 
Floodway 

722.0 
723.2 
726.1 
727.6 
729.6 

.S. ROUTE 
SAND TANK 

748.8 
753.6 
760.6 
766.8 
771.9 
777.0 

FLOOD CONTROL DI8TRICT O F  MARlCOPA COUNTY - 
E N G I N E E R S  

C H T E C T S  

Section 
Area 

(Sq. Ft-) 

374. 
281. 
380. 
390. 
355. 

BETWEEN PIMA 
IS SUPERCEDED 

950. 
754. 
924. 
727. 
901. 
397. 

FLOODWAY DATA . 
BENDER WASH 

Mean 
Velocity 

(Feet1Sec.l 

8.3 
11.0 
8.1 
7.9 
8.7 

STREET (1 
BY THE 

5.3 
6.6 
5.4 
6.9 
5.5 
8.1 

Without 
Floodway 

721.0 
722.9 
725.4 
726.8 
729.5 

80) AND 
WASH FLOODWAY 

748.1 
752.7 
759.7 
766.4 
770.9 
777.0 

Increase 

1.0 
.3 
.7 
.8 
.I 

RIVER 

.7 
-9 
.9 
.4 

1.0 
.O 

- 



FLOODING SOURCE 

Cross Section 

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

'MII.8 above 

Distance1 

2.261 
2.505 
2.677 
2.867 
3.105 
3.292 
3.492 
3.570 
3.677 
3.772 
3.863 
3.957 
4.053 
4.147 
4.216 
4.287 
4.395 
4.477 
4.537 
4.591 
4.727 
4.911 
5.137 

mouth  

ROODWAY 

2~..t, NBVD 1 9 2 9  

WATER SURFACE ELEVATION2 

-I 

0 
r 
(A 

W 

, 

Mean 
Velocity 

(Feet/Sec.) 

5.1 
6.4 
2.9 
5.6 
4.3 
7.4 
4.8 
5.1 
6.1 
5.3 
5.9 
7.1 
5.2 
6.0 
5.6 
2.7 
1.7 
1.2 
2.4 
2.6 
2.7 
9.4 
3.1 

Width 
(Feet) 

158. 
280. 
412. 
211. 
228. 
110. 
120. 
140. 
130. 
120. 
140. 
91. 
120. 
109. 
205. 
200. 
300. 
200. 
168. 
190. 
220. 
135. 
100. 

Increase 

.8 

. O  

.8 

.O 
-9 
.8 
.8 
.9 
.9 
. 8  

1.0 
.7 

1.0 
.9 
.5 
.7 
.9 

1.0 
1.0 

.8  
1.0 
.O 
.7 

Section 
Area 

(Sq. Ft$ 

511. 
407. 
893. 
468. 
607. 
351. 
545. 
513. 
424. 
489. 
439. 
364. 
503. 
433. 
465. 
964. 
1559. 
2141. 
1444. 
1357. 
1286. 
374. 
455. 

- 

With 
Floodway 

677.5 
683.3 
689.5 
694.8 
700.2 
706.5 
713.6 
714.9 
717.3 
720.0 
722.2 
724.8 
727.9 
730.0 
734.1 
735.1 
740.9 
746.0 
746.0 
746.3 
746.7 
749.1 
754.0 

FLOOD CONTROL DISTRICT OF MARlCOPA COUNTY 

E N G I N E E R S  

A R C H I T E C T S  

Without 
Floodway 

676.7 
683.3 
688.7 
694.8 
699.3 
705.7 
712.8 
714.0 
716.4 
719.2 
721.2 
724.1 
726.9 
729.1 
733.6 
734.4 
740.0 
745.0 
745.0 
745.5 
745.7 
749.1 
753.3 

FLOODWAY DATA 

SCOTT AVENUE WASH 



FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION2 
- 

Sectian Mean 
Width Area Velocity With Without 

Cross Sectim Distance1 (Feet) (Sq. Ft.) (Feet/SecJ Floodway Floodway Increase 
- .- - 

135. 
3 

A 0.061 37. 6.7 743.3 742.33 1.0 
B 0.150 130. 333. 2.7 744.9 744.23 .7 
C 0.337 235. 562. 1.6 746.2 745.3 .9 
D 0.555 160. 121. 5.3 750.1 750.1 .O 
E 0.769 126. 201. 3.2 756.0 756.0 .O 
F 0.959 165. 125. 5.1 761.4 761.4 .O 
G 1.151 180. 206. 3.1 768.5 768.3 .2 
H 1.347 165. 159. 4.0 773.9 773.9 .O 
I 1.540 100. 146. 4.2 781.7 781.6 .1 
J 1.723 60. 99. 5.5 788.7 788.3 .4 
K 1.921 42. 94. 5.1 795.9 795.9 .O 
L 2.127 56. 73. 5.5 803.6 803.6 .O 
M 2.337 35. 67. 4.9 813.3 812.8 .5 
N 2.565 30. 34. 4.1 821.4 821.2 .2 
0 2.649 10. 36. 3.1 828.7 828.7 .O 
P 2.746 30. 45. 1.8 832.3 832.2 .l 
Q 2.936 26. 28. 2.7 836.5 836.4 .1 
R 3.080 13. 8. 4.4 842.4 842.4 .O 
S 3.148 27. 60. 1.3 848.7 848.7 .O 
T 3.260 15. 10. 4.8 852.2 852.2 .O 

- 
'MIIo. 8bOVO mouth R q J d o y  O.v.t(an ' 746.2 
* ~ o o t ,  NQVD 1 0 2 0  

I 
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FLOODWAY DATA 
m 
W E N G I N E E R S  UNNAMED WASH NO. 1 



FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATIONZ 

S e c t i ~  Mean 
Width Area Velocity With Withwt 

Cross Section Distance1 (Feet) (Sq. FtS (Feet/Sec.) Floodway Floodway Increase 

A 0.192 383. 562. 1.2 744.8 743.8' 1.0 
B 0.385 281. 691. 1.0 745.9 745.6' .3 
C 0.618 100. 112. 6.0 756.7 756.7 .O 
D 0.821 148. 136. 5.1 767.4 766.7 .7 
E 1.043 108. 133. 5.3 777.4 776.6 .8 
F 1.240 118. 154. 4.6 785.2 784.5 .7 
G 1.453 122. 189. 3.7 790.7 789.7 1.0 
H 1.676 683. 169. 4.3 798.8 798.8 .O 
I 1.739 236. 550. 1.3 802.5 801.6 .9 
J 1.905 83. 117. 5.7 806.6 805.9 .7 
K 2.138 113. 176. 3.5 814.1 813.2 .9 
L 2.335 60. 85. 6.7 820.9 820.9 .O 
M 2.534 38. 97. 5.4 829.8 829.1 .7  
N 2.776 46. 70. 6.6 839.1 838.7 - 4  

* MI!** above mouth R- Mv.tlon - 7482 

2 ~ e e t ,  NQVD 1 8 2 0  

-4 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
> 
0 

FLOODWAY DATA 
I- 
m 
U E N G I N E E R S  

A R C H I T E C T S  
UNNAMED WASH NO. 2 



As shown on the Flood Boundary and Floodway Map (Exhibit 2), the floodway widths were * determined at cross sections; between cross sections, the boundaries were interpolated. In cases 

where the boundaries of the floodway and the 100-year flood are either close, together or colinear, 

only the floodway boundary has been shown. 

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 floodplain that could be completely 

obstructed without increasing the water-surface elevation of the 100-year flood by more than 1.0 foot 

at any point. 

INSURANCE APPLICATION 

For flood insurance rating purposes, flood insurance zone designations are assigned to a 

community based on the results of the engineering analyses. These zones are as follows: 

Zone A: Zone A is the flood insurance rate zone that corresponds to 100-year 

floodplains that are determined in the Flood Insurance Study by approximate 

methods. No base flood elevations or depths are shown withiin this zone. 

Zone AE: Zone AE is the flood insurance rate zone that corresponds to 100-year 

floodplains that are determined in the Flood Insurance Study by detailed 

methods. In most instances, wholefoot based flood elevations derived from 

detailed hydraulic analyses are shown at selected intervals within this zone. 

Zone AH: Zone AH is the flood insurance rate zone that corresponds to the areas of 100- 

year shallow flooding (ususally areas of ponding) where average depths are 

between 1 and 3 feet. Whole-foot base flood elevations derived from the 

detailed hydraulic analyses are shown at selected intervals withiin this zone. 

Zone AO: Zone A 0  is the flood insurance rate zone that corresponds to the areas of 100- 

year shallow flooding (usually sheet flow on sloping terrain) where average 

depths are between 1 and 3 feet. Average whole-foot depths derived from the 

detailed hydraulic analyses are shown within this zone. 



Zone X: Zone X is the flood insurance rate zone that corresponds to areas outside the 

500-year floodplain, areas within the 500-year floodplain, areas of 100-year 

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

where the contributing drainage area is less than 1 square mile, and areas 

protected from the 100-year flood by levees. No base flood elevations or 

depths are shown within this zone. 

( Y I I I E R m E S  

Previous floodplain and drainage studies include: 

Flood Insurance Study, Mariwpa County, Arizona and Incorporated Areas, Revised 

September 29, 1989. 

Drainage Design Report of Interstate 8, I-IG-8-2(22), date unknown. 

Flood Control Report, Section 11, Western Mariwpa County, Hassayampa River, Buckeye 

Watershed, Centennial Wash, Bender Wash, Sand Tank Wash, December 31, 1992. 

Peak 100-year flood discharges were presented in the Flood Insurance Study for Sand Tank 

Wash at the Gila Bend Canal (a.k.a. Gillespie Canal) and at Interstate 8. Flood boundaries are shown 

on Flood Insurance Rate Maps for portions of Gila Bend as Zone A (approximate), and Zone AH 

(detailed ponding). Computations used to develop the Flood Insurance Study could not be located. 

Floodway data for streams in Gila Bend is not presented in the Flood Insurance Study. 

This study is not in exact agreement with flood boundaries and ponded flood elevations presented 

in the September 29, 1989 revision of the Flood Insurance Study. This study represents the most 

recent and most detailed methodology to date and supersedes previous studies. 

This study abuts a previous study of flood hazards along the Gila Bend Canal from Gillespie Dam 

to the Town of Gila Bend. The study was performed by the Flood Contidl District of Mariwpa 

County under Contract FCD 90-06 and was completed in 1991. This study is in exact agreement 

with the 1991 study of the Gila Bend Canal. 



LOCATION OF DATA 

Survey, hydrologic, hydraulic, and other pertinent data used in this study may be obtained from 

the Flood Control District of Mariwpa County, 2801 West Durango Street, Phoenix, Arizona 85009. 



ERM FOR MARICOPA COUNTY 
F m O D  CONTROL DISTRICT GILA BEND 

ERM#l ERM EL = 659.524 

This station is located at the northwest section corner of Section 19. The mark is a 
brass cap. 

ERM#2 ERM EL = 685.204 

This station is located at the intersection of 307 Avenue on Watermelon Road. The 
mark is a brass cap in a hand hole "Maricopa County Section Corner (24,19,25,30). 

ERM#3 ERM EL = 717.889 

This station is located 41.60 feet south of intersection at 307 Avenue and Indian Road. 
Then 69.60 feet west. The mark is a brass cap stamped M.C.F.C.D. E.R.M. EL. 
717.889 R.L.S. 18436. 

ERM#4 ERM EL = 727.682 

This station is located 1.1 miles west along the Southern Pacific Railroad form the 
depot at Gila Bend to a bridge, 8 feet north of the north rail of the north track set in a 
drill hole in the top of the northwest concrete abutment and about 5 inches lower than 
the track. The mark is a brass cap stamped Coast & Geodetic Survey K354. 

ERM#5 ERM EL = 741.885 

This station is located 0.85 miles east along the Southern Pacific Railroad. From the 
northwest rail of the main track, 134 feet southwest of the center of the junction of 
U.S. Highway 80 and Arlington - Hassayampa Road, 105 feet southeast of the 
centerline of U.S. Highway 80, 191 feet southwest of the south comer of a concrete 
highway bridge over the Gila Bend Canal, 8 feet south of a large metal post which 
supports a signboard, 1.0 foot north of a metal witness post. About 3 feet below the 
level of the highway and set in the top of a concrete post projecting 6 inches. The 
mark is a brass cap stamped U.S. Coast and Geodetic Survey B84. 

ERM#6 ERM EL = 764.014 

This station is located 1.7 miles east along the Southern Pacific Railroad from the 
station at Gila Bend in S32 T5S R4W, 4% rails east of railroad bridge 857.41. 39 feet 



north of the north rail of the main track, 91 feet south of the centerline of a graveled 
road, 9 feet west of a telephone pole in line with a row of poles. 1.6 feet east of a 
metal witness post, about 2 feet below the level of the tracks, and set in the top of a 
concrete post, projecting 5 inches. The mark is a brass cap stamped "US Coat and 
Geodetic Survey N285". 

ERM#7 ERM EL = 751.914 

"Standard Triangulation Disk" - This station is located 1.0 miles south on State 
Highway 85 from the junction of U.S. Highway 80 at Gia Bend, 150 feet west of the 
centerline of the highway, 56.78 feet northwest of R.M.2,55.45 feet northwest of 
R.M. 1, 4 feet north of a metal witness post with sign, set in a cylinder concrete post 
projecting 4 inches. The mark is a brass cap stamped "Coast and Geodetic Survey 
COY". 

ERM#8 ERM EL = 742.589 

This station is located at Section Corner (36,31,1,6). The mark is a Glo Brass Cap. 

ERM#9 ERM EL = 793.627 

This station is located 2.7 miles east along the Southern Pacific Raiiroad from the 
station at Gia Bend, in S33 T5S R4W, 11-118 rails west of a small wooden railroad 
trestle, 38 feet north of the north rail of the main track, %feet south of the center 
line of a graveled road, 15 feet north of the centerline of a track road, 14 feel west of 
a telephone pole 31-M, in line with a row of telephone poles, 2.0 feet east of a metal 
witness post, about 2 feet below the level of the tracks, and on the top of a 518 inch 
copper coated rod that is driven to a depth of 16 feet and encased in a +inch iron pipe 
which projects 5 inches. The mark is a brass cap stamped "US Coast & Geodetic 
Survey A360". 

ERM#lO ERM EL - 806.557 

This station is located 2.6 miles east along State Highway 84 from the Southern 
Pacific Company Railroad Station at Gila Bend, about 0.3 miles east of a ranch house, 
50 feet north of the centerline of the highway, 1 foot north of the highway boundary 
line, and about 1 foot above the surface of the highway; set in the top of a wncrete 
post projecting 3 inches above ground. The mark is a brass cap stamped "US Coast & 
Geodetic Survey A84". 

ERM#l 1 ERM EL - 859.618 

This station is located 3.0 miles southeast on State Highway 84 from the junction of 
US Highway 80. 1.0 miles east of Gila Bend, 94 feet southwest of the centerline of 

19 



the east bound traftic lane, 3.2 feet southeast of a metal witness post with sign, 2.1 
feet northeast of a fence, set in a cylindrical concrete post projecting 8 inches. The 
mark is a brass cap stamped "Cost and Geodetic Survey N354". 

ERM#12 ERM EL - 819.244 

This station is located 2. 5 miles southeast on State Highway 84 ftom the junction of 
US Highway 80. 1.0 miles east of Gila Bend, to a gate in right-of-way fence, pass 
thm gate and go 0.2 miles southerly to the proposed Interstate Route, thence 0.5 miles 
on the proposed route, 70.19 feet north of R.M. 2,52.85 feet southwest of R.M.1, 4 
feet south of a metal witness post with sign, set in a cylindrical concrete post 
projecting 4 inches. The mark is a brass cap stamped "Coast and Geodetic Survey 
GIANT". 

ERM#13 ERM EL - 795.674 

This station is located 0.3 miles south along State Highway 85 from the Southern 
Pacific Company Railroad Station at Gila Bend, thence 1.9 miles south along a graded 
road at the "T" junction of a graded road leading east of a fence corner, 51 feet north 
of the centerline of the road east, 45 feet east of the centerline of the road south, 36 
feet north of the fence corner 2.8 feet north of a witness post 2.4 feet west of a fence, 
and set in the top of a concrete post projecting 0.6 feet above the ground, and level 
with the road. The mark is a brass cap stamped "US Coast & Geodetic Suwey 
N298". 

ERM#14 ERM EL - 766.895 

This station is located 0.3 miles south along State Highway 85 ftom the Southern 
Pacific County Railroad Station at Gila Bend. Thence 0.7 miles south along a graded 
road on a small barren patch, 59 feet south of the centerline of the road, 2.4 feet 
north of a witness post and set in the top of a concrete post projecting 0.5 foot above 
the ground, and about 1% feet higher than the road. The mark is a brass cap stamped 
"US Coast and Geodetic Survey M298". 

ERM#I5 ERM EL - 827.023 

This station is a Section Corner. The mark is a brass cap (8,9,17,16). 



ERWI6 ERM EL - 804.277 

This station is located 0.3 mile south along State Highway 85 form the Southern 
Pacific Railroad Station at Gila Bend. Thence 1.9 miles south along a graded road, - - 
thence 0.7 mile east along a graded road at a gravel pit and a large mound of dirt at 
the junction of a track road leading south along a fence l ie ,  86 feet north of the 
remains of a fence corner. 11 1 feet north of the junction of the traced road, 18 feet 
east of the dirt mound, 5.0 feet northwest of a 6 foot high wooden post, 1.6 feet 
southwest of a witness post, set in the top of a concrete post projecting 0.4 foot above 
the ground, and level with the roads. The mark is a brass cap stamped "US Coast and 
Geodetic Survey R60". 
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GILA BEND 
FLOODPLAIN DELINEATION STUDY 

FCD 90-67 



SECTION 1: General Documentation 
and Correspondence 



Community: Maricopa County, Arizona 

NFIP Community Number: 040037 

County: Maricopa 

State: Arizona 

Date Study Accepted by FEMA: Pending 

Study Contractor: Burgess & Niple, Inc. 

Attn: Mr. James E. Mischler, P.E. 
5025 East Washington Street, Suite 212 
Phoenix, Arizona 85034 
(602) 244-8100 
FCD Contract 90-67 

Subconsultants: Aerial Mapping Co., Inc. 
McKuen Global Positioning Systems, Inc. 

FEMA Technical Reviewer: Pending 

FEMA Regional Reviewer: Pending 

State Reviewer: Mr. James R. Morris, P.E. 
(602) 542-1541 

Local Reviewer: Mr. Pedro Calza 
(602) 506-1501 

River or Stream Name: * Sand Tank Wash 
* Bender Wash 
* Scott Avenue Wash 
* Unnamed Wash No. 1 
* Unnamed Wash No. 2 

Reach Description: The following areas are included on FIRM panel numbers 3480 and 
3490. 

* Sand Tank Wash, Indian Road (North Line of Section 24, T5S, 
R5W) to Interstate 8 (Approximately 4.3 miles) 

* S ~ t t  Avenue Wash, Watermelon Road to Interstate 8 
(Approximately 3.4 Miles) 



* Bender Wash, its mouth at Sand Tank Wash to Interstate 8 
(Approximately 2.0 Miles) 

* Unnamed Wash No. 1, its mouth at Bender Wash to the East Line 
of Section 9, T6S, R4W (Approximately 3.2 Miles) 

* Unnamed Wash No. 2, its mouth at Unnamed Wash No. 1 to the 
East L i e  of Section 4, T6S, R4W (Approximately 2.8 Miles) 

Study Type: Sand Tank Wash, Scott Avenue Wash, Bender Wash, Unnamed 
Wash No. 1, Unnamed Wash No. 2 - Detailed riverine using 
HEC-2. 



SECTION 1: General Documentation 
and Correspondence 
1.2 Contact (Telephone) Repolts 



Federal Emergency Management Agenc 
Washington, D.C. 20472 R E ~ E I V E D  

MAR - 8 1993 
MAR 0 5 1993 BURGESS & NIPLE, INC. 

CERTIFIED MAIL IN REPLY REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case No.: 93-09-092P 

Mr. Ron Nevitt Community: Maricopa County, Arizona 
Floodplain Administrator and Incorporated Areas 
Flood Control District of Maricopa Community No.: 04013C 
County 

2801 West D.srango Street 
Phoenix, Arizona 85009 106 

Dear Mr. Nevitt: 

This is in response to a letter dated December 17, 1992, from Mr. James E. 
Mischler, P.E., of Burgess and Niple, Inc. (B&N), regarding the effective 
Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated 
Areas. With his December 17 letter, Mr. Mischler submitted additional data 
to support your November 6, 1992, request for a revision to the effective 
FIRM for the following: Sand Tank Wash, Scott Avenue Wash, Bender Wash, and 
two unnamed tributaries, all between Indian Road and Interstate Highway 8. 
This request is based on updated hydrologic and hydraulic analyses. All data 
required to review this revision request were submitted with your November 6 

. letter, and with Mr. Mischler's December 17 letter. 

We have completed our review of the data submitted and have determined that 
the items listed below represent the best available data for the flooding 
sources listed above. 

Sheets 1 through 9 of topographic work maps entitled "Work Map, 
Gila Bend Area Floodplain Delineation Study," prepared by B&N, 
dated April 12, 1992. 

Report entitied "Giia Bend Area Flcudplain Delioesticn Et,cdy - 
Technical Data Notebook Hydrology," prepared for the Flood Control 
District of Maricopa County by B&N, dated March 1992. 

Report entitled "Gila Bend Area Floodplain Delineation Study - 
Technical Data Notebook Hydraulics," prepared for the Flood Control 
District of Maricopa County by B&N, dated March 1992. 

Due to the statutory processing timeframe for the addition of new base flood 
elevations, this information will not be included in the current physical map 
revision of the FIRM for Maricopa County, Arizona and Incorporated Areas, 
scheduled to become effective on September 15, 1993. We will include this 
information in our next physical map revision. The tentative date for the 
next preliminary FIRM is Fall 1994. In the interim. your communitv may , . 
utiliie these data in its floodplain management programs. 



If you have any questions regarding this matter, please contact Mr. John 
Magnotti of my staff in Washington, DC, at (202) 646-3932, or by facsimile at 
(202) 646-3445. 

Sincerely, 

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

cc: The Bontrrable Duke Fox 
Mayor, Town of Gila Bend 

ischler,:..P.E.." .., , ..,.. ,%..: >.., 

e, Inc. 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

November 19, 1992 ~ ~ E $ : E { ? ~ E L  

NOV 2 3 1932 

Mr. Ron Nevitt 
Floodplain Administrator 
Maricopa County Flood 
Control District 
2801 West Durango Street 
Phoenix, Arizona 85009 

BURGfkS."! - \GP\E,~NC 
IN REPLY REFER TO: 
Case No.: 93-09-092P 
Community: Maricopa County, 

Arizona and 
Incorporated Areas 

Connnunity No.: 040043 

Dear Mr. Nevitt: 

This is in response to your request, dated November 6, 1992, for a revision 
to the Flood Insurance Rate Map (FIRM) for the above-referenced community. 
Pertinent information about the request is listed below. 

Identifier: Gila Bend Area 

Flooding Source: Sand Tank, Scott Avenue, and Bender 
Washes; two unnamed tributaries; and 
ponding behind Gila Bend Canal 

FIRM Panel(s) Affected: 04013C3480D, 34901) 

On October 1, 1992, the Federal Emergency Management Agency (FEMA) 
implemented the use of detailed application and certification forms for 
requesting revisions or amendments to National Flood Insurance Program (NFIP) 
maps. These forms outline technical and NFIP-related considerations in a 
fashion that facilitates an efficient review. 

Using the previously referenced certification forms, we have completed an 
inventory of the items that you submitted. The items identified below are 
required before we can begin a detailed review of the request. 

ITEM - 
X 1. - We have received all of the data and initial fees we require to 

begin a detailed technical review of your request. If additional 
data are required, we will inform you within 30 days of the date 
of this letter. 

- 2. We must receive the [remainder of the] initial fees, $ 9 

before we will begin our review. Payment must be in the form of 
a check or money order made payable to the National Flood 
Insurance Program. For identification purposes, the case number 
referenced above must be included on the check or money order. 



- 3. Based on our initial review of your request, we have determined 
that the total processing costs will exceed [$1,500/$2,500/ 
$5,0001. Please provide written authorization for us to proceed 
with our review to a limit of $ 

- 4. All applicable farms from the enclosed "Application/Certification 
Forms" package and the necessary supporting data, as described in 
the package instructions, must be submitted. 

- 5. The following forms, which were omitted from your previous 
submittal, must be provided: 

a .  Form 1, entitled "Revision Requestor and 
Community Official Form." - b. Form 2, entitled "Certification by Registered 
Professional Engineer and/or Land Surveyor." 

- c. Form 3, entitled "Hydrologic Analysis Form." 
d. Form 4, entitled "Riverine Hydraulic Analysis 

Form." 
e. Form 5, entitled "Riverine Mapping Form." 

- f. Form 6, entitled "Channelization Form." 
g. Form 7, entitled "Bridge/Culvert Form." (one 

form per newlrevised bridgelculvert ) 

- 6. With this letter we are returning the original package indicating 
those forms that have not been completed in their entirety or on 
which data were requested. The item(s) that must be completed 
and/or statement (s) requesting data havelhas been marked with an 
asterisk (*). Please revise and resubmit the form package. 

- 7. Other: 

All required data and questions concerning your request are to be directed to 
our Technical Evaluation Contractor at the following address: 

Michael Baker Jr., Inc. 
3601 Eisenhower Avenue 

Suite 600 
Alexandria, Virginia 22304 

(703) 960-8800 

Attention: Mr. Massoud Rezakhani 

When you write us about your request, please include the case number 
referenced above in your letter. 



If you have any questions concerning FEMA policy, or the N F I P  in general, 
please contact Mr. John Magnotti of our Headquarters staff in Washington, DC, @ at ( 2 0 2 )  646-3932? or by facsimile at ( 2 0 2 )  646-3141. 

Sincerely, 

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

Enclosures 

cc: The Honorable Julius A. Fox 
Xayor, Tu-xi of Gila Kexend 

The Honorable Betsey Bayless 
Chairperson, Maricopa County Board 
of Supervisors 

JM~. James E. Mischler, P.E. 
Burgess and Niple, Inc. 



E N G I N E E R S  

A R C H I T E C T S  

LETTER OF TRANSMITTAL 

TO Mr. 7 i m  M w d w  

Burge%s & Niple, Inc. 

Suilu ?I? 

5025 Easl Washinglnn Slrccl 

Phocnix. Arimna 85034 
M)2 244-XltNI 

Fax 602 244-1915 

WE ARE SENDING YOU Attached n ~ n d e r  separate cover v ~ a  the following items 

0 Shop drawings 0 Prints Plans 0 Samples q Specificat~ons 

Copy of letter 0 Change order 

THESE ARE TRANSMITTED: 

for approval 

for your use 

C] As requested 

C] for review and comment 

Approved as submitted 0 R e s u b m ~ t c o p i e s  for approval 

q Approved as noted 0 S u b m ~ t c o p i e s  for distribution 

Returned lor corrections 0 Return corrected prints 

REMARKS 

COPY TO 

SIGNED 
llsndmures are not as noted, kndiy notitf w at oma. 
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Job No. / / 3 s  Job Name (;;,ld &d Date /2h7/9/ 
/ I 

BY 7m L ~ ~ X U Z  Time Z';W 

with  AM^ M~hmdt' 
OBY ~ e l e ~ h o n e n  Incoming m 0 u t g o i n g  Telephone No. (&z ).= - /%/ 

=Vis i t ,  S i t e  City 

- - ~ -~ 

Action Required: ' 

~~- ~- - 

Action Taken: 



CONVERSATION RECORD 

Job No. 113s Job Name 6,b &fld /?bs "ate /?h 7/9 I 
BY TM~ h s  T i m e  /0:mdfl I . 

I 
with M n l n  - /- d n c  
O B ~  ~ e l e ~ h o n e m  Incoming @outgoing Telephone No. (@z 1-- /,w/ 
OVis i t ,  S i t e  City 

Regarding: Crf &I.& ~ h d f l ?  40 RQK/MS 1 4 z NPC - 1 

Conversati6n Items: 

Action Required: dh!. Action Taken: 



CONVERSATION RECORD 

Job No. 113s Job Name PC -6; h &n 
(M? Lcyfl~is BY T i m e  9.'4!7 

With Phi / ?&dke 
m~~ ~ e l e ~ h o n e  0 Incoming a ~ u t g o i n g  Telephone No. (402 ) 

=Visit, Site C i t y  

Regarding: I0 A?& 
u 

Conversation Items: 

e 

Action Required: on& Jddr 'sm 
- 

IM / /ud1h4 SL 1~7mrn 4 
J J 

Action Taken: 



CONVERSATION RECORD 

6;  /& &A ~ o b  N O . / / ~ S %  Job Name Date /(h4h/ 
BY Tm Loom~s Time 9:a3a,m. 
with Bl I! . Iohnson. 
BB~. ~ e l e ~ h o n e  a Incoming a O u t g o i n g  Telephone No. ( 1 

O V i s i t ,  S i t e  City 

Regarding: f f s f l O 0  MI% f -  COfE &flhl 6fLJ 
r d 

/ 
conversation ~ tems:  a r  : 4 m n l k ~  -2 3 2 b  For /OM /l;//s 4 ad /~ . rn f  

4- 322 .%&W h r h n i ~ . w  s 

Action Required: I I Action Taken: 



CONVERSATION RECORD 

~ o b  NO. //39 J O ~  ~ame&)mC -6ih &id .ate 91/,/9/ 
BY <&I Time /D:/S 
with A fsh ~ f i  Ahovrn i~r ln  

@By ~ e l e ~ h o n e  0 Incodtg a ~ u t g o i n g  Telephone No. t b O Z  ) 

O V i s i t ,  S i t e  City 

Regarding: 

Conversatidn Items 

e 

Action Required: Action Taken: 

J 



E N G I N E E R S  

B u m  L N W .  In 

1106 Nonh Beeline Highr 

Payron. Ariwna d 5  
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A R C H I T E C T S  

- 
LETTER OF TRANSMITTAL 
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0 Shop drawings C ] ~ r i n t s  0 Plans Samples (1 Specificatio 

a Copy of lctler a Change order 
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e f o r  your use Approved as noted (3 Submlt c o p ~ e s  for distr~but~an 

a As requested 0 Returned for correct~ons 0 Return corrected prtnts 

For rev~ew and comment 

DESCRIPTION 

Pdme Gnr &LA 
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COPIES 

I 
I 
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Ifw&bawammtrtrmod.WnoWuaoncr. 
SIG 

DATE 

qk7/11 
rhzh1 
I ' 

NO. 
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Job ~o.//358 Job Name FC fYn < - 6; /A  end a t e  8/2 819 1 
BY l fxmls Time //:Q? 
with Sam Grn~5 

Telephone l8) incoming =outgoing Telephone No. (213 ) 874-54.w 
O V i s i t ,  Site City 

- ,-, 
(08 L/OR?~ 'd Regarding: /9 L/& f I d  &d . 

J 

Conversation Items: 

* 

Action Required: ~1% - Action Taken: 
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Regarding: s '% /dm 
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@ B ~  ~ e l e ~ h o n e  0 Incoming a ~ u t g o i n g  Telephone No. ( b D 2  ) z 34 -8100 
= V i s i t .  S i t e  City 

Regarding: 

Conversation Items: 

* 
. 

Action Required: II Action Taken: 



CONVERSATION RECORD 

oat. 8/27/91 
BY ~ & F I  / 0 0 d 5  Time 3:/s 
w i t h D I  k s/js7 

=By T e l e p h o i ~  Incoming ~ 0 u t g o i n g  Telephone No. (@z ) 994  - 359R 
=Vis i t ,  S i t e  City 

Conversation Items: 

Action Required: :/,d Action Taken: /jm. 
< "  
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~ o b  No. /I353 ~ o b  Name ED#( 6.h b o d  
BY , ~ O ? / S  Time / d : w  dflin 

With -&!&&&m~n'I' 
~ e l e ~ h o n e m  Incoming a O u t g o i n g  Telephone No. (h#L ) - .&o/ 

=Visi t ,  S i t e  City 

Regarding: clvdm c c.ls&n 
/ / / J / - 

Conversation Items: 

a 

Action Required: , dk  - - Action Taken: 



CONVERSATION RECORD 

Job No. /I358 Job Name eoM(. &;/d &d Date ~b2/9/ 

BY h/~ 
&/!!a With 

 BY ~ e l e ~ h o n e m ~ n c o m i n g  ~ 0 u t g o i n g  Telephone No. (&z ) 202 ' /SO/  

U V i s i t ,  Site City 

Conversation Items: 

Action Required: ,k 
0 

I 

Action Taken: 
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sob No. / I ~ S  Job Name F C D ~ ~  a Rend Date ~ / ~ / 9 /  
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with 7m 6n1n//b 
O B ~  ~ e l e ~ h o n e m  Incoming a O u t g o i n g  Telephone No. ( ) 

O V i s i t ,  S i t e  City 

Regarding: ~~ hdk. 

Conversation Items 

Action Required: 4 '&Adv I I Action Taken: 



CONVERSATION RECORD 

Job No. 113% Job Name R b f l C  G I &  &rd Date F/T/~/ 
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with Pedm Calm 
m~~ ~ e l e ~ h o n e m  Incoming a ~ u t g o i n g  Telephone No. ( ) 

O V i s i t ,  S i t e  City 

Regarding: /=??Y)LVL BA~A 

Conversation Items: CZ& ,A& Tt;; ,AT ,.Z+fh,A d/& m. 

Action Required: Action Taken: 
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J O ~  NO. 2 J O ~  Name FcOfl~ G;/a Rend  ate 7h2/9 I' 

BY/ Time 9 :SF 
with John F D R ~  - YAF 
d d B y  ~ e l e ~ h o n e  0 Incoming &Outgoing Telephone No. ( &t ) ~ & - 3 @ /  
=Visit, Site City 

Regarding: fihbffrl.4 /CV~-VP 

Conversation Items: 

0 

Action Required: A I / N .  I I Action Taken: 
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Regarding: C 40 /flcY 
d '@ e 

-- 

Conversation Items:- 
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J O ~  NO. ~ o b  Name R D M L  - /;;;In &nd 
L ~ o r n i s  BY 

\ Time //:IS ad I 

/ 
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~ B y ' ~ e l e p h o n e  0 ?oming   outgoing Telephone No. (&?z ) 8% (13-4434 
= V i s i t ,  S i t e  City 

Regarding: 

Conversation Items: 

@ 

Action Required: Action Taken: 



CONVERSATION RECORD 

Job No. 2 Job  ame em^ - 6 '  Date 7/8/91 

BY TZ Loomi§ Time //:Qo 
with  CaDf 

I 

m B y  ~ e l e p h o n e m  Incoming O ~ u t g o i n g  Telephone No. (a ) h8.3 -&mL 
O V i s i t .  S i t e  City 

Regarding: A c e  6 

Conversation Items:- 

iP 

Action Required: Action Taken: 
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= V i s i t ,  S i t e  City 

Regarding: I *  &nd ~ f i d /  

Action Required: I I Action Taken: 





CONVERSATION RECORD 

Job No. 2 ~ o b  Name FcDM - &,'/a &nd Date F/ZZ/~I  

BY / GBm;> Time 7 : S C )  

u\ Fmn~is d 

may Tel$hone Q Incoming D 0 u t g o i n g  Telephone No. (&CJ 7. ) &3 - 97a 
O V i s i t ,  S i t e  City 

Regarding: 

Conversation ~ t e m s : ?  ,'I ~ u a d q o . 5  I ~ h ) % ~ ~  XCI ,zed- 
fldk 8 - 36 ' ' ~  d ,I z0a0 scale hse ma,nA 

Action Required: I I Action Taken: 



CONVERSATION RECORD 

J O ~  NO. Z J O ~  Name FCAML ~ r n d  hte-5%,[?1 
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m ~ y  T e l e p h o n e ~ < n c o m i n g  @outgoing Telephone No. (&) - 347 
= V i s i t ,  S i t e  City 
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Conversation Items: 

. 
Action Required: 



CONVERSATION RECORD 

Job No. 2 Job Name f & f l ~  6,b && 
BY %bl L ~ ~ Y ~ I s  Time 2: 20 
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~ e l e ~ h o n e  0 Incoming &outgoing Telephone No. ) & g 3 - & 2 ~  
O V i s i t ,  S i t e  City 

Regarding: ,&CSS 

Conversation Items 

Action Required: II Action Taken: 
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E N G I N E E R S  

A R C H I T E C T S  

MINUTES OF MEETING 

Project: Gila Bend Area Floodplain Delineation Study, 90-67 
Date: September 4, 1991 
Time: 10:30 AM 
Subject: Progress Meeting No. 1 

Attendees: Mr. Pedro Calza, MCFCD 
Mr. Tim Murphy, MCFCD 
Mr. Amir Motamedi, MCFCD 
Mr. Afshin Ahouraiyan, MCFCD 

BUIQ~SI & Niple, Inc. Ms. Marta Dent, MCFCD 
5025 East Washmgton Street Mr. James Mischler, B&N 

Surte 212 

Phoenlx. AZ 85034 

@I2 244-8100 1, Tim Murphy will be the project manager for the District. Afshin Ahouraiyan 
Fax 602 244-1915 will be the point of contact for hydrology coordination. 

2. Detailed topographic mapping will be used when it becomes available to confirm 
assumptions made in the hydrologic analysis. 

3. Mr. Ahouraiyan has found a copy of the 1969 report by SCS - not COE as 
previously thought. He will provide a copy to Burgess & Niple. 

4. Mr. Mischler informed the District that Mantech, the firm selected by Burgess 
& Niple to provide Arc-Info translation, was going out of business. Burgess & 
Niple is currently discussing the project with GIs consultants of Arizona Ltd. If 
discussions are successful, Burgess & Niple will request that the District allow 
this substitution of Arc-Info consultants. 

5. Floodplain maps will be plotted on pre-made mylars. Title blocks and borders 
will not be a part of the electronic file. Ms. Dent will investigate whether the 
District will desire a standard sheet layout to meet with their plans for future use 
of electronic files. Information text on each floodplain sheet @RM table, 
discharge table, key index, match lines, etc) will be in digital format and will be 
a part of the plot file. 

6. Watershed maps will be digitized for Arc-Info with features of "major" or 
"minor" and the watershed name. Section corners provided by the District will 
be included. Additional information, such as flow lengths, times of 
concentration, etc. will be added by conventional drafting methods to make 
informative blueline prints for the Hydrology TDN, and will not become a part 
of the Arc-Info file. 



Minutes of Meeting No. 1 
Page 2 

7. Soil maps will be digitized for Arc-Info with features of "major" or "minor", 
soil type, and texture type. Section corners provided by the District will be 
included. Additional data added to make informative blueline prints for the 
Hydrology TDN will be added by conventional methods and will not become a 
part of the Arc-Info file. 

8. Mr. Mischler presented a proposed work schedule to the District. A copy is 
attached to these minutes. Major milestones include: 

Aerial mapping flight 9/13/91 
Draft Hydrology TDN 12/13/91 
District comments on draft TDN 1/10/92 
Hydraulics TDN 2/14/92 
Final Hydrology TDN & FEMA submittal 2/28/92 

9. Mr. Mischler noted that digital watershed data provided by the District was not 
formatted to fit 7-112 minute quadrangle maps. New data provided by the 
District fits reasonably well. Because data provided by the District was in NAD 
27 format, additional work by Burgess & Niple will also be NAD 27. 

10. An attempt will be made to place the notice of intent to restudy the area in a 
local Gila Bend newspaper. 

Respectfully submitted, 

BURGESS & NLPLE, INC. 

James E. Mischler, P.E. 
Project Manager 



E N G I N E E R S  

A R C H I T E C T S  

MINUTES OF MEETING 

Projwt: Gila Bend Area Floodplain Delineation Study, 90-67 
Date: September 11, 1991 
Time: 2:00 P.M. 
Subject: Progress Meeting No. 2 

Burgess & Niple, Inc. Attendees: Mr. Tim Murphy, MCFCD 
5025 East Washington Street Mr. Amir Motamedi, MCFCD 

?,Ute 212 Mr. Afshin Ahouraiyan, MCFCD 
Phoenix. AZ 85034 Ms. Marta Dent, MCFCD 

MIZ - A-8100 Mr. James Mischler, B&N 
Fax M)2 244-1915 

1. The purpose of this meeting was to discuss the September 9th letter from Mr. 
Mischler to Mr. Murphy regarding ARCfiNFO deliverables. (Letter is attached.) 

2. The District is in agreement with Burgess & Niple's understanding of project 
requirements as stated in the letter. 

3. Mr. Mischler noted that ARCLlNFO streets are a single line with attribute for 
width, but mapped streets are proposed to be shown as two lines showing actual 
width. District staff agreed that two lines are more accurate and preferred for 
mapping. The District already has single street lines from other sources, and can 
add them to this file at a later date, if desired. 

4. The District has not yet identified a standard sheet layout. (Per a telephone 
conversation September 23rd with Mr. Murphy, Mr. Mischler requested an 
18" x 27" or larger mapping window so as to match assumptions made during fee 
negotiations regarding sheet number and layout). 

5 .  Burgess & Niple proposes to complete ARCIINFO translations of soils, 
watershed, and base mapping prior to the FEMA submittal scheduled for late 
February. Floodplain information will be transferred to ARCIINFO format 
following ~ ~ ~ ~ ' a ~ ~ r o v a l .  District personnel indicated they would consider the 
project substantially complete when the FEMA submittal was made. 



6. Mr. Mischler noted that a local newspaper, "Gila Bend Sun", would be contacted 
regarding public notification of a floodplain study in addition to the Arizona 
Republic. 

7. Mr. Murphy provided a wpy of a standard letter for access, to be used if found 
necessary to gain access for surveying. 

Respectfully submitted, 

BURGESS & NIPLE, INC. 

James E. Mischler, P.E. 
Project Manager 

copy: Attendees 
Tom Loomis 





r ' r:" .. . 
> 
L* TOWN OF GILA BEND 

gX43 &!%a44 e4'+ 

March 26, 1992 

Mr. Carl Uphoff 
Burgess 6 Niple, Inc. 
5025 E. Washington Str. 1212 
Phoenix, A2 85034 

Dear Mr. Uphoff: 

Enclosed are the corporate limit maps you requested. If we can 
be of further assistance, please call me at (602) 683-2255. 

Sincerely, 

b*o)r;bbi 
Lisa Grabbi 
Secretary, Town of Gila Bend 

P.O. Box A 661 W. Pirna St Gila Bend. Arizona @5337-0360 (602) 683-2255 or Phoanix Line (602) 256-7856 



Gila Bend, AZ Corporate Limits 



FAX COVER SHEET 
E N G I N E E R S  

1106 Nonh Beeline Highway 

Payson. AZ 85541 

6Q2 474-5313 

Far -502 474-35 1 I 

D*: 3/n/92 

Job Number: //3* 

Re: ~jih &@Id RZs. 

FAX PHONE NUMBER: 

We are sending you 2 additional pages, not counting this cover sheet. 
If all pages are not received, please call us as soon as possible. 
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I Interoffica Uamorandum 

@ Subfact: Gila Bend FDS File: PCD 90-67 

To: T U  
CC: Am 

The following ara comments on the submittal of hydrology parameters dated 
01-23-92. 

1- Why are the interpolated values for DTXETA and PSIF values in Table S-1 dona 
for n S A T  values of up to 0.4l It would be helpful to have the interpolations 
of these values for XKSAT values higher t h m  0.4. 

Y 
/2- In table S-2 there is no need to have the Green And Ampt values for soil map 
units of the 500 sarier. The numbers have been related to the 300 rerieo and 
the soil maps do not use the 500 series. 

3- In table S-3 add another row called Percent area of Soil Map units. 

4- In the hydrology documentation explain the a~sumptions used for percent 
vegetation cover. 

5- check all DTIIETA and PSIP valuer in table S-3 with table S-1 as some of the 
valuer differ betveen the tvo tables. 

6- There are some discrepancies betveen the IA values calculated by the FCD and 

@ 
the values in table S-4. These values need to be checked. The iA values uaed 
to get the weighted I A  values should be noted either in the final hydrology 
documentation or as a footnote to the table. 

7- As part of the documentation reasons behind all the veighted and adjusted. 
values are needed. ( e.g, Reason behind Adjustment of valley areas.) 

8- A discussion of S-graphs chosen is needed as part of the documentation. 

/ 9- In table S-5 under the column Surface Characteristics add a row for the Kn 
values used for each catcgolq. 

J ~ O -  The values in table 5-6 are off by one row and has been corrected as per 
conversation with Tom Loomis on 01-29-92. 

11- The modeling diagram is in order. 

12- I need to ree the precipitation calculrtions and the routing parameters 
calculations. 

13- Please submit the documentation with future submittals. 

, T ^ T ^ I  h-rr nno 

p- If there are any questions please let me know. ". 



FLOOD CONTROL DISTR' . 
OF MARICOPA COUNTV 
3335 West Durango Street 
PHOENIX. ARIZONA 85009 

(602) 262.1501 

- WE ARE SENDING YOU Attached Under separate cover via the following items: 

Shop drawings CI Prints Plans Samples Specifications 

Copy of letter Change order 

THESE ARE TRANSMlllED as checked below: 

For approval Approved as submitted R e s u b m i t c o p i e s  for approval 

For your use Approved as noted S u b m i t c o p i e s  for distribution - As requested Returned for corrections R e t u r n c o r r e c t e d  prints 

For review and comment 

FOR BIDS DUE 19 CI PRINTS RETURNED AFTER LOAN TO US 

COPY TO 

SIGNED: 
6900-01 1 2-86 

Ft- cfL-w- 
If ondeums am nat n a&*d, klndlr nsHh u. at -. 



F L d D  CONTROL DISTRICT G, MARICOPA COUNTY 
PROJECT PAGE - OF - 
DETAIL COMPUTED DATE - 

CHECKED BY DATE - 



n F L d D  CONTROL DISlRICT 0, MARICOPA COUMY 
PROJECT (21, r(axcd PAGE - OF - 
DETAIL LC Pm-ttr-s COMPUTED DATE 

CHECKED B Y  DATE 

/ 321 71e~zC \.it& as. 4 3  





Deon Layton 
President 

Polly Getzwiller 
Vice-President 

CQ. TKL,  P+ 
or19 - J&LI V 

WOOLSEY FLOOD PROTECTION DISTRICT 
County of Maricopa, State of Arizona 

Charles Miccia 
Secretary-Treasurer 

December 5, 1991 

Timothy M. Murphy 
Hydrologist 
Flood Control District of Maricopa County 
2801 West Durango 
Phoenix, Arizona 85009 

Re: Minutes of December 3, I991 

Reply to: Douglas C Nelson, P.C 
1001 North Central Avenue 
Suite 601 
Phoenix, Arizona 85004 
(602) 258-8401 

Dear Tim: 

As you requested I enclose a copy of the draft Minutes of the December 3, 1991 
meeting of the Woolsey Flood Protection District. Thank you, Frank and Sandra for 
your presentations. 

Sincerely, 

I-egd Counsel 

Enclosure 

c: Deon Layton 
President 



MINUTES 

Woolsey Flood Protection District 
County of Maricopa, State of Arizona 

Draft 
12/5/91 

Meeting of December 3, 1991 
1:30 p.m. to 3:30 p.m. 

Agri Center Conference Room 
25560 West Highway 85 
Buckeye, Arizona 85326 

Directors Present: 

Polly Getzwiller 
Deon Layton 

Director Absent: 

Charles Miccia 

@ Others Present: 

Douglas C. Nelson Timothy M. Murphy 
District Legal Counsel Hydrologist 

Maricopa County Flood Control District 
Frank M. Vasquez, P.E., RLS 

Project Manager Sandra Story 
Donohue Engineers Hydrologist 

Maricopa County Flood Control District 

Presentation on the "Gila Bend Canal Floodplain Delineation Study" 

Mr. Frank Vasquez of Donohue Engineering made a presentation on the 
completion of the "Gila Bend Canal Floodplain Delineation Study," FCD 90-06. The 
study resulted in the completion of two reports, one is entitled the "Hydrology Report," 
and the other is entitled "Hydraulic Analysis and Floodplain Delineation Report." The 
study also includes several sets of aerial maps which correspond to these two reports. 



Concentration points on the Gila Bend Canal are named and cross-referenced on 
the maps and in the reports. This study modeled the watershed which used the HEC-1 @ (an hydrological model from the U.S. Corp of Engineers) which gives the flexibility in 
adjusting variables and running various determinants, affecting conditions in the area. 
There are 19 concentration points on the Gila Bend Canal, and the study used a six-hour 
and 24-hour storms in reviewing the cubic feet per second flows and the ponding in areas 
of inundation along the upstream side of the Gila Bend Canal. 

The study area encompasses a 297 square-mile area with 100 sub-basins and 87 
channels which were routed to the major construction points. Five of the channels 
discharge water in more than one direction. In reference to the impacts of Highway 85, 
Mr. Donohue reported that the highway is apparently an insignificant factor because 
during the six-hour and 24-hour storms the flow is large enough so that the water is 
generally dispersed across the highway. But the highway may be of a more significant 
impact during smaller storms when it serves as a barrier and source of concentration of 
water in selected channels. 

Six gauging stations were used that were located near the watershed. None were 
actually found in the study area itself. The values derived from those gauging stations 
were used in calibrating the model mentioned previously. 

The study of the flood delineation covered solely the upstream (east) side of the e Gila Bend Canal. It did not address the discharge of water flowing downstream (west) 
of the Gila Bend Canal. 

The study prepared by Donohue Engineering on behalf of the Maricopa County 
Flood Control District will be submitted to the Federal Emergency Management Agency 
(FEMA) for approval. 

Presentation on the Rainbow Wash Studv Area 

Tim Murphy of the Maricopa County Flood Control District made a presentation 
on the progress of the study on Rainbow Wash. It consists of 11 linear miles with the 
width to be determined by the 100-year flood area for FEMA purposes. This study will 
use the hydrology developed by Donohue Engineering in conjunction with the Gila Bend 
Canal study project. This study was requested by the Woolsey Flood Protection District 
in response to the landfill site in that wash area. 

The expected completion date of this study is the summer of 1992. The landfill 
is in the design phase and Gary Sherbert of Donohue Engineering is in charge of 
designing that facility. a 

2 



a Presentation on the Gila Bend Floodplain Delineation Study 
- 

Mr. Murphy made a presentation on the progress of the Gila Bend Floodplain 
Delineation Study. It consists of approximately 13 square miles with 15 miles of linear 
delineation. All new hydrology data will be developed in order to complete this project. 
The preliminary hydrology is expected to be completed during the latter part of January, 
1992 with the completion of the report sometime during the summer of 1992 for 
submission to FEMA for approval. 

Conclusion 

The Board members complimented Mr. Vasquez, Mr. Murphy and Ms. Sandra 
Story for the efforts of the Maricopa County Flood Control District in completing the 
Gila Bend Canal Floodplain Study. The Board indicated it would be sending a letter of 
thanks to the Maricopa County Flood Control District for its study efforts. 

DATED as of December 3, 1991. 

Deon Layton, President 
Woolsey Flood Protection District, 
Maricopa County, Arizona 

I hereby certify that these are the Minutes and duly adopted Resolutions of the 
Board of Directors of the Woolsey Flood Protection District, County of Maricopa, State 
of Arizona, dated as of December 3, 1991. 

Charles Miccia, 
Secretary-Treasurer 
Woolsey Flood Protection District, 
Maricopa County, Arizona 



TUCSON. CORNELIA AND GILA BEND RAILROAD COMPANY 
1 P l o z ~  Aio. Arizono85321 

Phone 387.6068 

November 19, 1991 

Maricopa County Flood Control 
Engineering Department 
2801 W. Durango 
Phoenix, Arizona 85009 

Dear Sirs: 

In regard to your request for information on Tucson, Cornelia and 
Gila Bend Railroad (TC & GB) track drainage structures, all TC & GB 
employees were laid off in 1985 and at the same time all but a 
plant maintenance crew were laid off by the Phelps Dodge Mining 
Company; therefore, we do not have either access or anyone to 
search for any documents that would be helpful for your study. 

We are 
of the 
were or 

agreeable to your inspecting or taking measurements of any 
drainage structures that may be of concern to you. Most 
iginally installed in 1916; however, I understand several on 

the north end were replaced ten to fifteen years ago. 

sincerely, 

C/~ames L. ~rmstrond 
General Manager 

JLA: sg 

xc: JLM 
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Phocnix. Arizona 85034 

602 244-81(Kl 

Fax 602 244-1915 

LETTER OF TRANSMITTAL 
10 Mr.  Timothy Murphy 

Flood Contro l  D i s t r i c t  o f  M a r i c o ~ a  Countv 

3335 West Duranqo 

Phoenix, Arizona 85009 
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0 Copy ol letter 0 Change order q 
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AFFIDAVIT OF PUBLICATION 
@ 

Ihe Arizona Republic/T he Phoenix Gazette 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

} ss. 

JOAN LOHR, being first duly sworn, uponoathdeposes and says:That 
she is the legal advertising managerof the Arizona Business Gazette, 
a newspaper of general circulation in the county of Maricopa, State of 
Arizona, published at Phoenix, Arizona, by Phoenix Newspapers Inc., 
which also publishes The Arizona Republic and The Phoenix Gazette, 
and that the copy hereto attached is atrue copy of the advertisement 
published in the said paper on the dates as indicated. 

The Aimxi Rppl~Mc 
Hh6ltmaPi%fkmm 

SEPT. 2 7 .  1991 

Sworn to before me this 

2nd day of 

n,+,h,r A.D. 19- 

0F'F:ctb~ SEN 
hlARY LEE BOOnth 

NCr:9* P I L I C  ITA:t a *auom 
h1ARimPl C O U ~  

MY h m .  Elolrer 17, 1995 
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E N G I N E E R S  

A R C H I T E C T S  

Mr. Timothy Murphy 
Flood Control District of 
Maricopa County 
3335 West Durango 
Phoenix, Arizona 85009 

Re: Gila Bend Area 
No. 9067 

September 9, 1991 

Dear Mr. Murphy: 

Burgess a Niple. Inc. This letter is to expand and clarify our understanding of the scope of work as it relates 
5025 East Washington Sueet to electronic and hardcopy Arc-Info deliverables. 

Swte 212 

Phoenix. AZ 85034 Base Maps 
632 244-8100 

F a  m 2  244-1915 Base maps will include the following coverages: 

Index 
Topography 
Control points 

Transportation 
Municipal boundaries 
Bridges 

Control points will include horizontal and vertical control, spot elevations and section 
comers. Property comers will not be included. Roads will be shown at a level of detail 
appropriate to the scale. Scale will be 1 "=200' or lW=400', as described in the Scope 
of Work. 

Arc-Info plot files will be created which include a sheet index and sheet numbers. Base 
maps will be plotted on pre-made mylars which contain a border and Burgess & Niple's 
logo. Deliverables will include mylars and digital Arc-Info files. 

Floodplain Delineation Maps 

Floodplain delineation maps will include coverages on base maps and the following: 

Floodway/floodplain boundaries FEMA reference marks 
Flood hazard zones Flood elevation lines 

Arc-Info plot files will be created which include a sheet index and sheet numbers. Base 
maps will be plotted on pre-made mylars which contain a border and Burgess & Niple's 
logo. Deliverables will include mylars and digital Arc-Info files. 



September 9, 1991 
Page 2 

Watershed Maps and Soil Maps 

Watershed maps will include the following coverages: 

Watershed basins and subwatersheds 
Control points (section comers only) 

Soil maps will include the following coverages: 

Soils 
Control points (section corners only) 

Check-plots will be made of watershed and soils Arc-Info files to assure that data 
matches boundaries included on 1" =2000' scale maps in the Hydrology TDN. Maps in 
the Hydrology TDN will contain additional information useful to reviews of the TDN, 
but not required by Arc-Info coverages. Deliverable will include digital Arc-Info files 
and folded prints in the Hydrology TDN. 

I would like to meet with you in the near f i r e  to discuss our understanding of the 
work to make sure it meets with your expectations. 

Very truly yours, 

BURGESS & NIPLE, INC. 

James E. Mischler, P.E. 
Project Manager 
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United States Department of the Interior a== 
e - 

BUREAU OF LAND MANAGEMENT I w I 
PHOENIX DISTRICT OFFICE 
2015 WEST DEER VALLEY ROAD IN REPLY ION TO: 

PHOENIX. ARIZONA 85027 

September 4, 1991 

CERTIFIED MAIL-RETURN RECEIPT REOUESTED 

DECISION 
Maricopa County 
Flood Control District 
3'335 West Durango St. 
Phoenix, AZ. 85009 

Land Use Permit 
AZA-25639 

,Land Use Authorization Issued 

Enclosed is a copy of Land Use Authorization AZA- 25639 which was approved by the 
Bureau of Land Management @LM) on September 4, 1991. Luke AFB has concurred with 
the project and the issuance of this permit constitutes a final decision by the BLM. 

Within 30 days of receipt of this decision, you have the right of appeals to the Board of Land 
Appeals, Office of the Secretary, in accordance with the regulation 43 CFR 4.400. If an 
appeal is taken, you must follow the procedures o~itlined in the enclosed Form 1842-1, 
Information on Taking Appeals to the Board of Land Appeals. The applicant has the burden 
of showing that the decision appealed from is in ' m r .  

Kenneth R. Drew 
Area Manager 
Lower Gila Resource Area 

cc: Burgess & Niple, Inc. 

a 



Form 2920-1 
(&@iL1991) UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAUOFLANDMANAGEMENT 

LAND USE APPLICATION AND PERMIT 
Ssc. 302(b) of P.L. 94479,  October 21. 1976. 43 U.S.C. 1732 

APPLICATION 

FORM APPROVED 
OUB NO. 1004-0009 

-- 1 ~ p p ~ c a ~ o n  Number 

1. Name (lirst. mzddlc inifial, and lasf) Address (include zip code), Phone (include area code) 

Flood C o n t r o l  D i s t r i c t  of  3335 W. Durango S t r e e t  
H a r i c o p e  County Phoenix ,  Arizona 85009. 

(602) 262-1501 

I I 
2. Attach map or sketch showing public lands for which you are applying ' A t t a c h e d  

3. Proposed date(s) of use: from sept. 8 ,  1991 to Dec. 31. i991 

4. Give legal basis for holding interest in lands in Resident Pnrtnership 
the state of --&hnw 0 Corporation 
(Check approprrate box and explain.) 

County 
0 Local Government State Government 
0 Other 

5. Are the lands now improved, occupied, or used? a y e s  0 No ( I f  "yes," describe improvements crnd purpares, 
identify users and occupants.) 

M i l i t a r y  withdrawal.  

6. Do you need access to the land? a Y e s  0 No (Describe needed or existing access) 

E x i s t i n g  r o a d s  and t r a i l s .  

7a. What do you propose to use the lands for? 

Hydrologic  s tudy.  

b. What improvements and/or land development do you propose? (To complete application processing, engineering 
and construction drawings may be required. J 

- None (no  s u r f a c e  d i s t u r b a n c e  p roposed) .  

C. What is the estimated capital d. What i s  the source of water for the proposed use? 
cost? 
S N / A  I None 

I 
I CERTIFY That the information given by me in this application is true, complete, and correct to the best of my knowledge 
and belief and is  given in good faith. 

/- / - 4 

( ~ i m ~ i f A ~ ~ t )  (Date) 



SPECIAL Sl'IKTLATICNS 

1. No mechanical surface disturbance is authorized off road. 

2. No off road travel except along major wash bottans and only when necessary 
to accanplish the study transects. 

3 .  Use of vehicles or mechanical equiprent is not authorized within the 
Maricopa Mountains Wilderness Area. Cnly the cherryst& roads may be used 
for accessing the area to be studied. 

4. Prior to entering the Barry M. Goldwater Air Force Range proper 
notification and permits shall be obtained fran Luke Air Force Base (Gila Bend 

- Air Station). 

5 .  Any cultural sites encountered during the study shall not be disturbed. 

6. A copy of the final results of the study shall be forwarded to the Lower 
Gila Resource Area Manager and to the Luke hvironmental Quality Branch, 832 
CSC/DEV, Luke AFB 85309. 
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E N G I N E E R S  

A R C H I T E C T S  

Mr. Ken Drew 
Bureau of Land Management 
2015 West Deer Valley Road 
Phoenix, AZ 85027 

Re: Gila Bend Floodplain Delineation Study 
Project No. 2 

July 9, 1991 

Dear Mr. Drew: 

~urgess Niple. Inc. Burgess & Niple, Inc. will be under contract with the Flood Control District of 
5025 East Washlnglon Streef Mariwpa County (FCDMC) by September, 1991, to prepare a floodplain delineation 

Sulte212 study of the Town of Gila Bend, Ariina. Our wntract scope of work will include 
Phmnlx. A285034 preparation of a detailed hydrologic computer model of the 620 square mile watershed 

a2244-8100 contributory to Bender Wash, Sand Tank Wash, Sauceda Wash, and Quilotosa Wash. 
Faxm2244-1915 This effort will require access to the Barry M. Goldwater Air Force Range which 

comprises the majority of the watershed area. I talked with Mr. Hector Abrego of your 
office by telephone today. He asked that I write to you regarding our study, and explain 
the details of the activities we must perform in the field to meet the terms of our 
contract with the FCDMC. 

Our wntract calls for preparation of contour mapping of the Town of Gila Bend and 
adjacent areas at a scale of 1" =400', with a 4-foot contour interval. Refer to the area 
highlighted in blue on the enclosed map. This is the area where our field survey crews 
will be placing panels for aerial mapping wntrol, and actively working to set horizontal 
and vertical control for the floodplain delineation. 

The area outlined in orange on the map is the 620 square mile watershed contributory to 
the area highlighted in blue. A field reconnaissance will be performed on the 
watershed, which will involve the following: 

1. Verify drainage channel locations which will be used for routing runoff 
hydrographs downstream through the watershed. 

2. Verify questionable drainage basin boundaries which can't be determined 
accurately using USGS quadrangle maps. 

3. Take representative cross sections of washes used for hydrograph routing. 
This will involve a~~roximatelv 40 cross sections taken throughout the 620 
square mile area, using a laserievel and paced distances. 

- 

1 9 1 2  



July 9, 1991 
Page 2 

4. Vegetation transects will be taken at representative locations to establish 
average vegetation cover densities. 

5. Surface soils will be observed at representative locations in order to estimate 
soil texture characteristics. 

The work listed in items 1 through 5 will be done by one man and on some days two 
men, over a twelve day period. A four-wheel drive truck will be used for access to the 
watershed, using existing roads. Access to the more remote washes will be obtained 
using a four-wheel drive all-terrain vehicle, operated typically in wash bottoms. Other 
areas will be accessed on foot. We anticipate performing the watershed reconnaissance 
work during the last part of September, 1991. The field survey work in the blue 
highlighted area could begin as early as August, 1991. 

Please advise us as to special requirements or permit procedures which must be fulfilled 
before we begin our work. Our contact at the FCDMC is Mr. Pedro Calza, who can be 
reached at (602) 262-1501. Feel free to give me a call if you need additional 
information, or if you have any questions. 

Sincerely, 

BURGESS & NIPLE, JNC. 

Thomas R. Loomis, P.E. 
Project Engineer 

Enclosure 

copy: Pedro Calza 
Jim Michler 
PlFie 
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E N G I N E E R S  t . V C L ,  

A R C H I T E C T S  JUN 3 - 1991 

Captain Chris Ward 
U.S. Air Force 
832 CSSlOT 
Gila Bend AFAF, AZ 85337 

Re: Gila Bend Floodplain 
Delineation Study 
Project No. 2 

May 30, 1991 

Dear Captain Ward: 

Burgs*. Niple. Inc. I am writing in reference to our telephone conversation on May 15, 1991. We 
1106 No*h Beeline Highway discussed the Air Force requirements to obtain access to your military reservation for 

Payson. AZ85541 evaluation of the watershed. We are currently negotiating with the Flood Control 
~02474-5313 District of Maricopa County for a floodplain delineation study for Gila Bend. During 

Fax602 474-3511 the course of this study, we will need to access your reservation for the purpose of 
performing field surveys. Our tentative schedule calls for the field survey portion of 
our contract to commence in August, 1991. 

I have enclosed 2 copies of a map of the study watershed. Tbe military resewation 
boundary is highlighted in yellow, and the watershed boundary in orange. Per our 
discussion, please delineate the areas which are not accessible and the areas which will 
require scheduling. We anticipate that we will be working in the area for approximately 
three (3) weeks. Please return one marked up copy and the necessary release forms and 
permit application which we must fill out. 

Feel free to call me if you have any questions regarding this matter. Also, I wish to 
thank you for your help and consideration. 

Sincerely, 

BURGESS & NIPLE, INC. 

Thomas R. Loomis, P.E. 

Enclosures 

copy: Jim Mischler f 
Pedro Calza, FCDMC 
Tom Granillo, FCDMC 



FLOOD CONTROL DlSTR 
OF MARICOPA COUNTY 

LEUUEb- @F ULRARSMUUUAL 
3335 West Durango Street 
PHOENIX. ARIZONA 85009 

(602) 262-1501 

TO hh,& /% 

523s &f uuJbw. dw7' . f & l ~ ; d 7  &'34 

- WE ARE SENDING YOU d n a c h e d  Under separate uwer via the following items: 

Shop drawings Prints 6 " s  D Samples C! Specifications 

O Copy of letter Change order 

THESE ARE TRANSMITTED as checked below: 

D For approval Approved as submitted R e s u b m i t c o p i e s  for approval 

~ F O  your use D Approved as noted S u b m ~ t c o p i e s  for distribution 
- 

As requested d Returned for corrections R e t u r n c o r r e c t e d  prints 
For review and comment 

FOR BIDS DUE 19 PRINTS RETURNED AFTER LOAN TO US 

COPY TO 
,,%,&, fda 1 

691C-GiJ9 3-90 
11 .mlosums an mt a@ noted. kindly not(* us R one.. 

- - 



Suite 212 

RGZS tart Washington Strr~l 
PhnM~i.  AZ 85034 

NJ2 244.810n 

FU M)? 244-IYIJ 

F M  COVER SHEET 

FAX PHONE NUMBER: 

Wc are sending you addidanal pages, not counting this cover sheet. 
If all pages ars not received, plme call us as soon a? possible. 

COMMENTS: 



Frooo CONTROL DISTRICT 
of 

Maricopa County 

3335 West Ouranno Street Phoenix. Arizona 85009 

Telephone (602) 262-1501 

i). E. Sagamoso, P.E., Chief Engineer and General Man 

BOARD OF CIRECTORS 

Bctsey Bayless 
James 0. Rr~ner  
Carole Carpenter 
Tomlreeslone 

Ed Pastor 

MAY i 6 lf91 
at; James 9. Yfschler. P.E. 
Project Manager 
Burgess & Niple, Inc. 
5025 East; Washington Street ,  Suite 212 
Phoenix. Arizona 85034 

SUBJECT: Contract FCD 90-67, Flood Insurance Study. Gila Bend Area 

Dear Hr. Miachler: 

Eoclosed i s  the Aerial Topography Survey Control, Proposed Man Hours and Cost 
sheets 1 & 2 for  your use. Please submit along v i th  your fee proposal on 
Fednesday, May 29, 1991. 

Any addit ional information o r  c l a r i f i c a t i o n  needed should be directed t o  the 
at tent ion of Mr. Pedro Calza or  myself. 

Chief. Contracting Branch 

Enclosures: (1) 



Aerial Topography Suroey Conrrol 
Propoaad Men Hours and Coec 

All Work per F E U  Document t 3 7  
Guidelines and Spccificatione f o r  Study Concractors 

WOBK MAN-HOURS RATE /HR TOTAL CaST - 
Principal 
Office Surveyor 
Clerical  - 

izsLhE& # of Panels 
Survey Supervisor - 
Survey Team Member 
Survey Team Member 
Survey Team Member 

Establish Control (coordinate e levat ion a t  site) 
Survey Supervisor 
Survey Team Member 
Survey Team Member 
Survey Team Member 

Horizontal &&j&&L w l  C o f  Points 
Survey Supervisor 
Survey Team Member - 
Survey Team Member - 
Buntey ?earn Member 

Research/Note Reductiog Ca3culations 
Survey Supervisor - 
Survey Team Member 
Survey Team Eembor 
Survey Team Member 

;Emarovements t number of Structures (Improvements) 
Survey Supervisor . 
Survey Team Member 
Survey Team Hember 
Survey Team Kember 

Verification a X-Section$ d of Sections : Avg Length f t .  
Survey Supervisor 
Survey Team Member 
Survey Team Member - 
survey Team Member 
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get ERHg C of ERHs 
Survey Supervisor 
Survey Team Member I 

Survey Team Member 
Suney Team Member 

Total Labor - 
t Overhead 

+ Profit 
Total 

Number of linear feet of survey 

Number of instrument set ups 

Survey Hours (field time only) per work day - 
A narrative explaining any extenuating circumstances in addition to a USGS map 
indicatiag location of proposed Map panels, control Points and EMS Should be 
suwitted. The horizontal and vertical control valuas/iocations of base 
monuments shall be shown on the USGS map. Survey work should be to a mininum 
as outlined by FEMA Document 37 or in accordance vith the requirements of the 
publications "Minimum Standards for Arizona Land Boundary Surveys", as adopted 
by the Arizona State Board of Technical Registration, whichever procedure has 
the more stringent requirements. 

a FCD 90 -64 /69  Page 2 of 2 



FLOOD CONTROL DISTRICT 
of 

Maricopcr County 
i.3 I:,.:: ; ,. !! ; i:s[:(.l', )%> 

3335 LC'est D i~ ranpo  Street. Phoenis. Arizona 85009 
ij:,lw\ !;,>,~ ie\$ 

7-elephone (601) 262-1501 i.tni<.. 1). i8runc.1- 
( : , I ~ ~ J I < .  C~lrl)c~iter 

D. E. Sagramoso, P.E.. Chief Engineer and General htanager 
!oil1 Frcwlonc 

E t l  P.i5lor 

HAY 0 9 1991 
Gene Merritt, Floodplain Administrator 
Town of Gila Bend 
202 N. Euclid 
Gila Bend, Arizona 85311 

Subject: Gila Bend Area FIS 

Dear Mr. Merritt: 

The District has been authorized to perfom a flood insurance study in the Gila 
Bend area. The purpose of the st* is to identify areas that may be 
susceptible to flooding during a regulatory flood event including a 
re-evaluation of the existing 100-year delineations especially Bender and Sand 
Tank Washes. 

a rom a description of the work to be pedosmed (preliminary scope of worl). a 
onsultant has been chosen and a detailed scope of work is being prepared to 
perform portions of the study later this par- 

The consultant vill place (i noice of the study in a local publication and 
advertise for technical Moxmaticm or potential flood problem areas to be 
incorporated into the study. 

Should you or your Tom CouaciL desire a briefing on this project, please let 
me know. Whether or not a p r e - s w  brZeEing is held. we vill be coordinating 
with you at the time we receive the prel-ry flood study work maps fror the 
consultant. After we have r e v i d  the st+ laps for compliance with FEMA 
flood study standards and criteria. 8m vill contact you to request that we be 
given the opportunity to present the preliminary results to the Town at a 
meeting to which concerned citizens and property owners are included. 

Sincerely, 

D. E. Sagramoso. P.E. 
Floodplain Administrator 

n Nevitt. 
oodplain Representative 

copy to: Jim Morris, ADVR 





~ O D  CONTROL D I ~ ~ R I C ~ .  
of 

Moricopa County 

3335 West Durango Street Phoenix. Arizona 85009 
Telephone 16021 262-1 501 

D.  E. Sagramoso, P.E.. Chief Engineer and General hlanager 

Mr. Terrence A. Sack 
President 
Burgess & Niple, Inc. 
5025 East Washington Street 
Phoenix. Arizona 85034 

BOARD OF DIRECTORS 

B<~tw\ BJ\  le\+ 
I.inie> D Br11nt.r 
('.]role C.ir(~cnler 

Tom Freestone 
Ed Pastor 

SUBJECT: Contract FCD 90-67, Gila bEnd Area Flood Insurance Study 

Dear Mr. Sack: 

This letter vill serve as confirmation of the September 3. 1991, verbal Notice 
To Proceed for the vork under the above-referenced contract that vas approved 
by the Board of Directors on September 3 .  1991. 

A fully executed contract is enclosed for your use. If you have any 
questions, please do not hesitate to contact Pedro Calza at 262-1501. 

Chief, Contracting Branch 

Enclosure (1) 

Copy to: James Mischler 
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:' CONTRACT FOR CONSULTANT SERVICL- 

CONTRACT FCD 90-67 

Pursuant to the provisions of the Arizona Revised S ta tu tes  (A.R.S.), 
48-3603. the Board of Directors has the authority t o  enter  into  contracts .  

The Flood Control D i s t r i c t  of Maricopa County, Arizona, hereinafter 
called the 'DISTRICT', i s  desirous of having cer ta in  professional services 
performed in connection with the Gila  Bend Area Flood Insurance Study, hereinafter 
called the 'PROJECT' and as more f u l l y  described i n  Exhibit A, Scope of Vork, 
attached, and 

BURGESS k NIPLE, INC.,  hereinafter ca l led  'CONSULTANTg, i s  desirous 
of performing said services; 

THEREFORE, the p a r t i e s  hereto mutually agree as follows: 

SECTION I - SERVICES OF THE CONSULTANT 

The CONSULTANT, under the general supervision of the Chief 
Hydrologist of the DISTRICT'S Hydrology Division, s h a l l  prepare s tud ies ,  reports, 
surveys, plans, dravings, specif icat ions  and cost estimates as are  necessary for  
the PROJECT and according t o  the  direct ions  and designated standards of the 
DISTRICT and i n  accordance with Exhibit A. It i s  understood and agreed that  the 
D I S T R I C T ' S  authorized representative sha l l  be the Chief Hydrologist o r  h i s  duly 
authorized representative, here inaf te r  called the 'AGENT' and that  he/she sha l l  be 
the sole contact for administering t h i s  contract. 

The CONSULTANT s h a l l  meet periodically with the AGENT so as  t o  keep 
the DISTRICT informed of the progress of the work i n  accordance with t h e  schedule 
defined in Exhibit A. 

The CONSULTANT s h a l l  promptly advise the AGENT of any factors ,  which 
may develop during the PROJECT, t h a t  vould l ikely r e su l t  i n  construction or  design 
costs  i n  excess of budgetary constra ints .  

SECTION I1 - PERIOD OF SERVICg 

The CONSULTANT s h a l l  complete a l l  work per  the  schedule provided i n  
Exhibit A, Scope of Vork within calendar days a f t e r  receipt of the  Notice t o  
Proceed, exclusive of DISTRICT review time. The DISTRICT i s  expected t o  require up 
t o  pe calendar days for review time, f o r  a t o t a l  contract  time period of 9(lP 
calendar days. Should extension of t h i s  contract period be necessary, and any such 
extension(s) continue the date of contract  expiration f o r  a t h e  period of more 
than one year from the date of con t r ac t  execution, adjustment(s) of t he  
consultant's fee(s) may, upon agreement by both the DISTRICT and the CONSULTANT, be 
made i n  accordance with the Consumer Price Index f o r  Urban Consumers, Vestern 
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- .  
. t . . 

Division published by rhe U.S. Department of Labor. Bureau o f  Labor S t a t i s t i c s ,  
using the published edi t ion  coinciding with t h e  i n i t i a l  c o n t r a c t  expi ra t ion  da te .  
Any such fee adjustment s h a l l  only apply t o  t h e  extended con t rac t  time period. 

SECTION 111 - PAYLIENTS M TEE CONSULTW 

The CONSULTANT s h a l l  be paid f o r  work under t h i s  Contract a lump 
sum fee of $161.100.00 plus any adjustments t h a t  have been approved i n  wr i t ing  i n  
accordance v i th  the Uaricopa County Procurement Code. 

The DISTRICT s h a l l  pay the CONSULTANT upon coaple t ion  of the work rs 
accepted by the DISTRICT, except t h a t  progress payments may be made a s  b i l l e d  by 
the  CONSULTANT based on approved monthly progress r e p o r t s  sub jec t  t o  the  
l imi ta t ions  s e t  fo r th  in  Exhibi t  'A', Scope o f  Vork. Ten percent  of a l l  cont rac t  
payments made on an interim bas is  s h a l l  be r e t a i n e d  by t h e  DISTRICT a s  insurance of 
proper performance of the con t rac t  o r ,  a t  the  o p t i o n  of the CONSULTANT. a 
subs t i tu t e  securi ty may be provided by the CONSULTANT in an authorized f o r e  
pursuant to procedures es tabl i shed by the DISTRICT. The CONSULTANT is  e n t i t l e d  t o  
a l l  in teres t  from any such s u b s t i t u t e  securi ty.  

F1.en the contract i s  f i f t y  percent (502) completed. one-half (1/2) of the  amount 
retained w i l l  be paid t o  the  CONSULTANT provided t h e  CONSULTANT i s  making 
sa t i s fac tory  progress on the cont rac t  and there  i s  no s p e c i f i c  cause o r  claim 
requiring a greater  amount t o  be retained. Af te r  t h e  c o n t r a c t  i s  f i f t y  percent 
(502) completed, no more than f i v e  percent (52) o f  t h e  amount of any subsequent 
progress payments s h a l l  be re ta ined  providing t h e  CONSULTANT i s  making sa t i s f ac to ry  
progress on the project ,  except i f  a t  any time t h e  DISTRICT determines sa t i s f ac to ry  
progress i s  not being made, t en  percent (102) r e t e n t i o n  s h a l l  be r e ins t a t ed  f o r  a l l  
progress payments made under the  contract subsequent to  t h e  determination. 

Any retention monies s h a l l  be paid o r  subs t i tu t e  s e c u r i t y  re turned o r  released,  as  
applicable, t o  the  CONSULTANT within forty-f ive (45) ca lendar  days a f t e r :  (1) 
Completion of the work i n  Exhibi t  A through the  s u b m i t t a l  o f  D i s t r i c t  accepted/ 
approved documents t o  FEU, ( 2 )  rece ip t  of a completed ' C e r t i f i c a t e  of Subs tant ia l  
Performance* form, (3) the CONSULTANT'S statement t h a t  no p r o j e c t  disputes e x i s t ;  
and (4) invoicing f o r  any re ta ined  monies has been rece ived by the  DISTRICT. Upon 
acceptance and approval of the  pro jec t  by F E U  and t h e  completion of a l l  f i n a l  work 
required by the DISTRICT, t h e  CONSULTANT s h a l l  submit a f i n a l  C e r t i f i c a t e  of 
Performance and i t s  invoice f o r  any sums remaining due and payable under t h i s  
Contract. 

I f  t h e  CONSULTANT des i r e s  a p a r t i a l  payment in accordance with t h e  provisions 
above, the CONSULTANT w i l l  complete and forward. a DISTRICT provided form. 
indica t ing  payment d i s t r i b u t i o n  t o  WBE/WE firms. 

SECTION IV - TKE DISTRICT'S RESPONSTBILITIBS 

The DISTRICT s h a l l  furnish the  CONSULTANT, a t , n o  c o s t  t o  t h e  
CONSULTANT, the following information o r  serv ices  f o r  this PROJECTr 
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. . 
A. ' .ale copy of on-hand maps, recordr. survey t i e s ,  bench marks 

or other data pertinent to the PROJECT. This does no t ,  hovever, r e l i e v e  t h e  
CCSSULTANT of the responsibility of searching records f o r  addi t ional  information, 
f c r  requesting specific information o r  f o r  v e r i f i c a t i o n  of t h a t  information 
provided. The DISTRICT does not varrant  the accuracy o r  comprehensiveness of any 
su:b information. 

B. A l l  ava i l ab le  information and data  re la t ive  t o  ~ o l i c i e s .  
staridards, c r i t e r i a ,  and s tudies ,  e t c .  impacting the  PROJECT as  i d e n t i 2 i e d  by ;he 
COSSULTANT. 

C. Avai labi l i ty  of s t a f f  f o r  consul ta t ion  v i t h  t h e  CONSULTANT 
during the performance of s tudies  and plan development in  order t o  i d e n t i f y  the  
problems, needs, and other funct ional  aspects  of t h e  PROJECT. 

D. Examination of documents submitted by the CONSULTANT and 
rendering of decisions pertaining the re to  promptly. t o  avoid unreasonable delay in 
the progress of the vork by the  CONSULTANT. The DISTRICT w i l l  keep t h e  CONSULTANT 
adrised concerning the progress of t h e  DISTRICT'S reviev  of work. 

SECTION V - ALTERATION I N  SCOPE OF VOW 

Any a l tera t ion i n  t h e  scope of  work t h a t  sill r e s u l t  i n  a 
substantial  change in  the nature of the  PROJECT s o  a s  t o  material ly i n c r e a s e  o r  
decrease the contract fee v i l l  r equ i re  negot ia t ion  of an amendment t o  t h e  con t rac t  
to  be executed by the DISTRICT and t h e  CONSULTANT. No work s h a l l  commence on the  
chmge u n t i l  the contract amendment has been approved by the DISTRICT and t h e  
COSSULTANT has been notified t o  proceed by the  AGENT. It i s  d i s t i n c t l y  understood 
and agreed that  no claim fo r  e x t r a  vork done o r  m a t e r i a l s  furnished by t h e  
CONSULTANT w i l l  be allowed by the  DISTRICT except a s  provided herein. nor  s h a l l  the 
CONSULTANT do any work or furnish any mater ia ls  n o t  covered by t h i s  agreement 
u;l?ess such vork i s  f i r s t  authorized i n  v r i t i n g  i n  accordance with t h e  Maricopa 
C o ~ t y  Procurement Code. Any such vork or  mate r i a l s  furnished by the  CONSULTANT 
v i t t o u t  such vr i t ten  authorization f i r s t  being given s h a l l  be a t  h i s  ovn r i s k ,  
cost .  and expense, and he hereby agrees t h a t  without such v r i t t e n  a u t h o r i z a t i o n  he 
v i l l  make no claim for compensation f o r  such vork o r  materials  furnished.  

SECTION V I  - RECORDS 

Records of the CONSULTANT'S p a y r o l l  expense per ta in ing t o  t h i s  
PROJECT and records of accounts between the  DISTRICT and the CONSULTANT s h a l l  be 
kept on a generally recognized accounting bas i s  and s h a l l  be ava i l ab le  upon request 
t o  the  DISTRICT o r  i ts  authorized representa t ive  for aud i t  during normal business  
hours. The records shall  be subject  t o  aud i t  by appropriate grantor agency i f  the  
PROJECT i s  funded a l l  o r  in p a r t  by a grant .  

SBCTION VII - PROJECT COHPLBTIO~ 

I f  during the course of  t h i s  c o n t r a c t  s i tua t ions  a r i s e  which prevent 
completion within the a l lo t t ed  time, an extension may be  granted by t h e  AGENT. 
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SECTION V I I I  - TERMINATIOY 

The DISTRICT may terminate t h i s  contract r t  any time upon 
reimbursement to the CONSULTANT of  expenses which include reasonable charges for  
time and material for the percentage of work sat isfactor i ly  completed and turned 
over t o  the DISTRICT. 

The DISTRICT reserves  the  r igh t  t o  postpone. terminate o r  abandon 
t h i s  PROJECT for the CONSULTANT'S f a i l u r e  t o  complete the PROJECT on time, o r  
f a i l u r e  to  comply with the provisions of the contract. The DISTRICT a l s o  resemes 
the r igh t  to terminate any or  a l l  parts of t h i s  contract for  i ts  ovn convenience as 
t he  DISTRICT may determine a t  it* s o l e  discret ion.  

The DISTRICT hereby gives notice that  pursuant to A.R.S. 
Sect ion 38-511 *A* this contract may be cancelled without penalty o r  fu r the r  
obl igat ion within three years a f t e r  execution i f  any person s ignif icant ly  involved 
in in i t i a t ion ,  negotiation, securing. d ra f t ing ,  o r  creating r contract  on behalf of 
t he  DISTRICT i s ,  a t  anytime vh i l e  t h e  contract  o r  any extension of the contract  i s  
in e f f e c t ,  an employer, agent, o r  any other par ty  t o  the contract i n  any capacity 
o r  a consultant to any other par ty  of the  contract  with respect t o  the subject  
mat ter  of the contract. Cancellation under t h i s  section shal l  be e f f ec t ive  when 
v r i t t e n  notice from the Chief Engineer and General Manager of the DISTRICT i s  
received by a l l  of the parties of t h e  contract .  In  addition, the DISTRICT may 
recoup any fee for commission paid o r  due t o  any person significantly involved in 
i n i t i a t i o n ,  negotiation, securing, d ra f t ing ,  o r  creating the contract on behalf of 
the  DISTRICT from any other par ty  t o  the  contract  arising as  a resu l t  of the 
cont rac t .  

The CONSULTANT may terminate t h i s  contract i n  the event of 
nonpayment of fees as specified in Section 111. PAYKENTS TO WE CONSULTANT. 

SECTION H - OVNEBSBIP OF DOCIJ?fENTS 

A l l  original documents including, but not limited t o  studies.  
repor t s ,  tracings, drawings, physical  and computer models. estimates, f i e l d  notes. 
investigations, design analyses, ca lcu la t ions ,  computer softvare. and 
specifications,  prepared in  the  performance of t h i s  Contract are t o  be and remain 
the property of the DISTRICT and a r e  t o  be delivered t o  the AGENT before f i n a l  
p a p e n t  i s  made to the CONSULTANT. The DISTRICT reserves the right t o  
reuse the documents as it sees f i t .  Hovever. the DISTRICT w i l l  not reuse. a l t e r .  
o r  modify these documents vithout no t ing  such al terat ions ,  modifications. o r  intent 
of t h e i r  reuse. and sill bold the CONSULTANT harmless from any elaims a r i s ing  from 
t h e  reuse, alteration, or modification of the  documento. The CONSULTANT may retain 
reproducible copies of a l l  such documents delivered t o  the DISTRICT. 

The CONSULTANT hereby releases a11 Subcontractors/Subconsultants employed for  this  
p r o j e c t  from any l iabi l i ty  or  p r i o r  no t ice  and authorization for providing 
information or copies of records requested by the DISTRICT subsequent t o  the 
completion of this Contract. 
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SECTION X - COMPLIANCE WITH LAYS 

The CONSULTANT i s  required t o  comply with a11 Federal, State and 
local  lavs, local ordinances and regulations. The CONSULTANT'# signature on t h i s  
contract  c e r t i f i e s  compliance with the  provisions of the 1-9 requirements of the 
I rnigrat ion Reform and Control Act of 1986 for  a l l  personnel that  the CONSULTANT 
and any subconsultants employ t o  complete t h i s  PROJECT. It i s  understood tha t  the 
DISTRICT shall  conduct i t s e l f  i n  accordance with the provisions of the Maricopa 
County Procurement Code. 

SECTION X I  - GENERAL CONSIDERATIONQ 

A. Prior t o  b e g i ~ i n g  the vork, the CONSULTANT sha l l  furnish 
the DISTRICT for  approval the names of i t s  key employees, and of i t s  
sub-consultants and their  key employees t o  be used on t h i s  PROJECT. Any subsequent 
changes are subject t o  the wr i t t en  approval of t he  DISTRICT. 

The CONSULTANT i n  replacing a MBE/VBE subcontractor should attempt t o  contract with 
another MBE/VBE. 

B.  The CONSULTANT agrees during the  execution of t h i s  contract 
tha t  no c l ients  other than the  DISTRICT,  or the Federal Emergency Management 
Agency, w i l l  be retained within the  area of the  100-year floodplain for  the area 
vithout expressed written au thor i ty  from the chief Engineer and General Manager of 
the  DISTRICT. 

C. The f a i l u r e  of e i ther  party t o  enforce any of the provisions 
of t h i s  Contract or t o  require performance of the  other party of any of the 
provisions hereof shal l  not be construed to  be a waiver of such provisions, nor 
s h a l l  it affect the val idi ty  of t h i s  Contract or  any part  thereof, or  the r igh t  of 
e i t h e r  party to thereafter enforce each and every provision. 

D. The CONSULTANT sha l l  be responsible fo r  the cost  of any 
addit ional design, f i e ld  layout, t e s t i ng ,  construction and supervision necessary t o  
correct  those errors or omissions a t t r ibu tab le  t o  the CONSULTANT and for  any damage 
incurred by the DISTRICT as a r e s u l t  of addit ional construction costs  caused by 
such CONSULTANT errors or omissions. 

E. The f a c t  t h a t  the  DISTRICT has accepted o r  approved the 
CONSULTANT'S vork sha l l  in no vag re l ieve  the CONSULTANT'S responsibility. 

F. It i s  mutually understood and agreed tha t  t h i s  Contract 
s h a l l  be governed by the lavs of the  State  of Arizona, both as t o  in terpreta t ion 
and performance. Any action a t  lav, s u i t  i n  equity, o r  judicia l  proceeding fo r  the 
enforcement of t h i s  Contract, o r  any provision thereof,  sha l l  be ins t i tu ted  only in 
the courts  of the State of Arizona. 
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?CTION XI1 - SUCCESSORS AND ASS E . . 

 his Contract s h a l l  not be ass igned by e i the r  party vithout p r i o r  
v r i t t e n  approval of the o the r  except t h a t  t h e  CONSULTANT may use i n  the performance 
of t h i s  Contract vithout p r i o r  approval of t h e  DISTRICT,  personnel o r  services  of 
i t s  r e l a t e d  e n t i t i e s  and a f f i l i a t e d  companies as i f  they were an in tegra l  p a r t  of 
the  CONSULTANT; and it s h a l l  extend t o  and be binding upon the he i r s ,  executors, 
a d ~ i n i s t r a t o r s ,  successors and assigns of the  p a r t i e s  hereto. 

SECTIOA X I 1 1  - NO KICK-BACK CERTIFICATION 

h e  CONSULTANT varrants  t h a t  no person has been employed or re ta ined 
t o  s o l i c i t  o r  secure t h i s  Contract upon any agreement o r  understanding f o r  a 
commission, percentage, brokerage, o r  contingent  f ee ;  and that  no member of the  
Board of Directors/Supervisors o r  any employee of  the  DISTRICT has any i n t e r e s t ,  
f i n a n c i a l l y  o r  othervise, i n  the  CONSULTANT f i rm.  

For breach o r  v io la t ion  of t h i s  warranty, the DISTRICT s h a l l  have 
the  r i g h t  t o  annul t h i s  Contract vithout l i a b i l i t y ,  o r  a t  i t s  discre t ion t o  deduct 
from t h e  Contract p r i ce  o r  consideration, the  f u l l  amount of such commission, 
percentage, brokerage, o r  contingent fee. 

SECTION X I V  - ANTI-DISCRIHINATIOB PROVISION 

The Flood Control D i s t r i c t  of Haricopa County w i l l  endeavor t o  
ensure  i n  every vay possible t h a t  minority and vomen-ovned business en te rp r i ses  
s h a l l  have every opportunity t o  pa r t i c ipa te  in providing professional services.  
purchased goods. and contrac tual  services t o  t h e  Flood Control D i s t r i c t  of Maricopa 
County vithout being discriminated against  on t h e  grounds of race. re l ig ion.  sex. 
age. o r  nat ional  origin.  

The CONSULTANT agrees not t o  d iscr iminate  against any employee o r  
app l i can t  f o r  employment because of race, r e l i g i o n ,  color ,  sex, na t ional  or ig in .  
age,  o r  handicap and f u r t h e r  agrees not t o  engage in any unlawful employment 
p r a c t i c e s .  The CONSULTANT f u r t h e r  agrees t o  i n s e r t  the  foregoing provisions i n  a l l  
subcontracts  hereunder. 

SECTION W - AMENDMENTS 

This Contract may be amended by mutual v r i t t e n  agreement of the  
DISTRICT and the CONSULTANT. 

SECTION W I  - INDEIMIFICATION UJD INSlRUJC& 

A. The CONSULTANT s h a l l  provide and maintain the  fo l loving 
minimum insurance requirements : 

1 .  FCD 90-67 



, . Profess ional  L i a b i l i t y .  T~~'-'ONSULTANT s h a l l  show 
evidence of maintainit., continuous insurance f o r  the  pa.2 (3)  y e a r s  with a 
minisum coverage l i m i t  of ~1 .000.000.0Q each claim and/or i n  t h e  aggregate.  

The CONSULTANT s h a l l  provide and maintain Profess ional  

(@ L i a b i l i t y  Insurance with a minimum s i n g l e  l i m i t  of )1.000.000.0Q f o r  each  claim 
made and m aggregate l i m i t  of $1.000.000.00 f o r  a l l  claims made through t h i s  
c o n t r a c t ' s  completion date o r  the  p o l i c y ' s  l i f e ,  whichever is longer.  

2. Commercial General L i a b i l i t y .  Commercial g e n e r a l  
l i a b i l i t y  insurance with a minimum s i n g l e  l i m i t  of ~1.000.000.OQ f o r  each  
coverage/occurrence. The pol icy  s h a l l  include coverage f o r  bodily i n j u r y  and 
p e r s o n a l  injury, broad form property damage and blanket cont rac tua l  coverage. 

3. Automobile L i a b i l i t y .  Automobile l i a b i l i t y  insurance. 
v i t h  an individual s ingle  l i m i t  f o r  bodily i n j u r y  and property damage of no l e s s  
t h a n  ~1.000.000.00, each occurrence, v i t h  r e spec t s  t o  CONSULTANT'S v e h i c l e s  
(whether  owned, hired, non-owned), assigned t o  o r  used in the  performance o f  t h i s  
c o n t r a c t .  

4. Workers' Compensation Insurance. This insurance  s h a l l  
be r a in ta ined  during the  l i f e  of the  con t rac t .  

5. Additional Insured. The pol ic ies ,  except p ro fess iona l  
l i a b i l i t y  and workers' compensation. required by t h i s  sect ion s h a l l  name t h e  
DISTRICT a s  Additional Insured, and s h a l l  spec i fy  tha t  insurance a f fo rded  t h e  
CONSULTANT sha l l  be primary insurance,  and t h a t  any insurance coverage c a r r i e d  by 
t h e  DISTRICT or i t s  employees s h a l l  be excess coverage, and not  c o n t r i b u t o r y  
coverage  t o  that  provided by t h e  CONSULTANT. No policy issued under t h i s  con t rac t  
s h a l l  lapse, be cancelled, allowed t o  expi re ,  o r  be material ly changed t o  a f f e c t  

f@ 
t h e  covekge  available t o  the  DISTRICT without t h i r t y  (301 d a i s  w r i i t e n  n o t i c e  )o 

i:.. t h e  DISTRICT. 

6 .  DISTRICT approved documentation ou t l in ing  t h e  coverages 
s p e c i f i e d  i n  th i s  sect ion s h a l l  be f i l e d  v i t h  the  DISTRICT p r i o r  t o  i s suance  of the 
Not ice  t o  Proceed. 

8. The CONSULTANT agrees t o  indemnify and save harmless the  
DISIRICT, any of i t s  departments, agencies,  o f f i ce r s ,  o r  employees from a l l  s u i t s .  
i n c l u d i n g  at torney's  fees  and c o s t s  of l i t i g a t i o n ,  actions, l o s s ,  damage. expense, 
c o s t  o r  claims, of any cha rac te r  o r  any na ture  a r i s i n g  out of the  CONSULTANT'S 
wanton, wi l l fu l  or  negligent a c t s ,  e r r o r s  o r  omissions in  the  performance of vork 
uuder t h i s  Contract, and any vanton, w i l l f u l  o r  negligent  ac t s ,  e r r o r s  or  omissions 
by a n y  subconsultant o r  o the r  agent  used by the  CONSULTANT in the performance of 
vork under t h i s  Contract. 
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I N  WITNESS UHEP ' 7, t h e  p a r t i e s  here in  have exec ?d t h i s  Contract .  
.. ".. 

BCXGESS L NIPLE. INC. 
7 

P r i n c i p a l  U 
+ 7 

/e~/f7(/w/P I h l r  &MS &. H/ 
P r i n t e d  Name 

sclrlw 

Ti t l e  

Date: Jufie 24. a /99/ 

86 - 0/4343.3 
F e d e r a l  Tax Ident i f ica t ion  Number 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

RECOBENDED BY: ACCEPTED AND APPROVED1 

- 
D. E.  Sagramo o, P.E. 
Chief  Eng inehand  General Manager 

Date: p12e?/ 
ATTEST: 

Clerk of the Board 

Date: 3 . 9 )  
LEGAL REVIEW 

Approved a s  t o  f o m  and within t h e  
powers and authority granted under  
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The propxi coosisls of approximately 13 square miles of topographic mapping and approximately 15 
river mila of floodplain and floodway delineations as described below and shown on Exhibit 1. An 
addluonal area, shown on Exhibit 2 south of the base mapping area, will be photographed at ln=400' 
scale. 

* Sand Tank Wash 
* Unnamed Tributary to the Gila River (No. 1) 
* Unnamed Tributary to Sand Tank Wash (No. 2) 
* Unnamed Tributary to No. 2 (No. 3) 
* Unnamed Tributary to No. 3 (No. 4) 

The Consultant will develop the hydrology using the Corps of Engineer's HEC-1 computer model and 
backwater analysis using the HEC-2 computer model to determine floodplain and floodway delineations 
for tbe 100-year peak flood. Work must be reviewed and accepted by the Federal Emergency Managemat 
Agency (FEMA) prior to tbe finalization of tbk contract. As pan of this repui~emcnt. the 
Consultant shall be responsible for Public Notification regarding this project Work under this 
Scope w.111 be completed within 340 calendar days from the date of the Notice to hoceed. including 
60 days for Flood Control District reviews 

Floodplain and floodway limits will be reconciled with the current flood insurance study delineation 
for the Gila River. 

Task I Data C&&g 

1.1 The Co~l luat  will collect and review peninent data from tbt Dislria and other outside 
sourcet. hta to be collected will include previous flood bazatd repom and hydrology 
for Uu study ucr; existing topographic mapping; biorical flooding information: 
as-bnih plans for existing structurw, FEMA Flood Hazard Boundary Maps and Letters of 
Map Amendment andlor Revisions and other pertinent information. 

1.2 A witten summary of the data collection effon will be submitted lo the District for 
informatSon purposca 

1.3 The Consul~ant will submit a project schedule showing coordination meetin5 and 
completion dates far eacb of the tasks in the contra& 

I 

SCOPE OF WORK 
FLOOD COM'ROL D l S I W m  OP MARlCOPA COUNTY 

TOPOGRAPHIC MAPPINO AND 
PU)ODPUIN DELINEATION SlllDY 

FOR THE O M  BEND AREA 
FCD W 6 7  
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Task 2 

1 1  The Consultant will notify property owners and obtain ncccsary Righwof-Entry for the 
study area. The District will mist Consultant as may be necmry to complete this 
task. 

2.2 An aerial survey subconsubant shall be retained by the firm as pan of this contracr 
The Consuhant shall coordinate the aerial surveying work witb the aerial surveying 
consultant to ensure that the specifications of the aerial surveying work are met. 
Quality control on surveys will be per FEMA 37. Flood Insurance Srudy Guidelines and 
Specifications for Study Contractors, dated Marcb, 1991. 

22.1 Prepare topographic mapping witb a 4-fool contour interval. 1'=400' scale; except Section 
31, R4W. TSS, and Section 36, RSW, TSS, which will be mapped at a 2-foot contour 
interval. Ia=200' scale. Provide spot elevations on section line and mid-section line 
roads 

2.2.2 Ground Control: 

a. The Consultant sball provide survey control using 1983 NAD. 

b. The Consultant shall systematically set panel points and establish horizontal and 
venical control throughout the areas to be mapped for use in compilation by tbe 
acrid survey consultant. M e r e  readily available, surveys will tie into the Stste 
Plane Coordinate System. Field control shall be sufficient to readily allow for 
compilation of maps by tbe aerial survey consultant at the desired map scale and 
contour interval and will be based on the National Geodetic Venical Datum (NOVD). 

c The horimntal and venical control points sball be located and marked by tbe 
Consultant. The controls for the area mapping shall be in sufficient numbers and 
sball be in loations which will be compatible witb tbe accuracy of the mapping 
requiremenu. The controls shall be of at leas third order accuracy. Section 
corners, quarter corners, and mid-section points shall be used for control poinu 
wherever posdble. 

22.3 Digital contour and planimetric data developed for this project shall k delivered in the 
format as specified in the attached Appendix A-GIS Data Specification Docwnenf 

22.4 Tbe Comlcmt sbll provide permanent nonzrasable topographic mylar sheers 24. x 36" at 
the specified sale md contour interval per 2.2.1 for m a p p b  A cover sheet will be 
provided witb ibe project title, date of topographic mapping, and 8 location map sbowing 
geograpbii range eovered by each specific mapping sheet. h c b  manuscript shall include a 
minimum of nonh mow, scale, section corners and quaner corners, current a d  proposed 
streets and higbwy names, Slate Plane Coordinate System. major drainage fearureg 
corporate boandarics, cross-section lines. channel station center tine. index map. 
description and ekvation of control points and E M S  and reference marks used in ground 
control Tbe mapping will have an accuracy such that ninety percent (90%) of contours 
shall be witbii one-half contour of the tNe elevations and the remaining ten percent 
(10%) of the conlours shall not be in error by more than one contour interval 



I - . . 
22.5 The Consultanl shall provide permanent non-erasable topographic mylars as described above 

in Section 2.2.4 with delineated floodplains included. 

G" @ L2.6 Sketcb m a p  no larger than I I" x 17" for the wudy area mug be included in the final 
narra~ive repon along with the flood profiles 

7 Hydrologic Work Maps should be at a scale of I inch = 2000 feet and shall include: 
reproducible transparent overlay m a p  of exisling drainage patterns, subwatersbeds, soils 
end landusc boundaries, major flow paths. and general topographic maps 

3.1 The hydrologic audy of the watershed will be delivered to the District under separate 
wver from the hydraulic analysis The watershed areas requiring delailed analysis are: 

a Tbe Bender Wash watershed downstream from Section 21, T6S. R3W to the confluence with 
Sand Tank Wasb; 

b. The Sand Tank Wash watershed from Section 17, T6S. R4W to the confluence with the 
Gila Rjver floodplain at Indian Road; 

c. All of the Quilotosa Wash watershed to the confluence with the Gila River floodplain 
at Watermelon Road; 

d. AU of the Sauceda Wash watershed to the confluence with the Gila River floodplain at 
Watermelon Road; and 

e. All of the watershed wen of Sauceda Wash contributory to the Gila River floodplain, 
the westerly boundary of which crosses Interstate 8 approxima~ely at the Smun 
horizontal and venical control marker. 

The watershed areas which have been modeled previously by the Diarict, and which are to 
be reviewed and checked. are: 

a. The Bender Wash watershed upstream from Section 21. T6S. R3W; and 

b. Tbe Sand Tank Wash watershed upstream from Section 17. T6S. R4W. 

The Comltant will use the U S  Anny Corps of Engineers (COE) computer program HEC-I. 
1991 Version, to develop a 100-year hydrologic model or modek for the area. Using 
appropriue hydrologic judgment, sub-bins will be identified tbat provide a reasonable 
depiction of the watershed condition. The sub-basins will be rs homogeneous a9 posible. 
using watershed area, watetshed type (mountain verms valley), and time of wncentruion 
as c r i t e h  Subbasin breakdowns wil l  be done in sufriient detail to provide peak 
discharges at the following locations 



,. .. ,; .: 
a. Drainage aruaures along the Gila Bend Canal and Southern Pacific Railroad: 

b. Drainage structures along S.R. 8 5  and the Tucson. Corneli, and Gila Bend Railroad 
with contributing watershed areas in excess of five (5) square miles; 

c. Drainage structures along Interstate 8 wilh contributing watershed areas in exces of 
five (5) square miles; 

d. At county road craings and City of Gila Bend street crossings mutually agreed upon 
with the Diswict: and 

e. Tributary confluences along the following washes where a significant change in peak 
discharge will occur: 

* Bender Wash 
* Sand Tank Wash 
* Quilotm Wash 
* Sauceda Wash 

Unnamed Washes west of Sauceda Wash 

The watershed for Bender and Sand Tank washes will be broken into sub-basins with an 
average size of 3.5 square miles. to  remain consistent with the watershed modeling 
previously completed by the Districr The remaining watersheds will be broken into 
subbasins with a median area of eight (8) square m i l a  Tbe average minimum will be 
approximately five (5) square miles 

An appropriate hydrogaph time increment and number of hydrograph ordinates will be 
selected to allow for complete calculation of the flood hydrograph without sacrificing 
resolution of the flood peak. Calculations, or assumptions used in developing subbasin 
and routing parameters, will be documented and made a pan of the hydrology report. 

3.2 The specific hydrologic techniques to be w d  in this study are: 

a. Rainfall: Peak discharges for the 100-year 6-hour storm ail1 be estimated using 
rainfall diributioos provided by the District. The peak dircharge and peak volume 
for the 100-year 24-hour norm will be estimated using the SCS Type II 24-bar 
ninfan diiributioa 

Point precipitation values will be derived using the information and procedures 
contained in the Manual for Maric- (Design 
Manual) The most current edition as of the date of Notice to Proceed will be 
utilized for lbis c o n m a  

b. A r 4  Reduaion Tbe point precipitation values will be uealy reduced using the 
option under HEC-1. The U.S Army Corps of Engineen (COE) Queen Creek areal 
reduction c u m  will be applied for the 6-hour duration norm in conjunction with the 
family of 6-hour mass curves for Maricopa County contained in the Design Manual 
NOAA Hydro4  will be used for the 24-hour duration nona 



c. Rainfall EXC& The Green and Ampt Infiltration Equation will be utilized for 
estimation of rainfall losses This method will be applied in conformance with the 
Design Manual procedures using available soil texture d a u  L k anticipated tbat 
tbe -e~oils of M M  . .  . 
will be utilized for this effort in combination with additional data obtained during 
the initial records search. Where soils texture data is nol available, such as tbe 
Barry M. Goldwater Air Force Range area. approximate methods will be w d  to estimate 
Green and Amp1 parameters 

Composite parameter values for eacb soil map unit will be taken from tbe hydrologic 
modeling for Bender and Sand Tank washes, previously done by tbe Di r i a .  
Parameten fm soil map u n h  which were  no^ evaluated by the Diirict will be 
estimated using procedures similar to tbare used by the District. 

d. Unit Hydrograph: The S-Grapb method will be used for this project 

e. Lag Time: Lag times for eacb sub-basin will be estimated using the relationship 
given by Equation 5.1 1 in the Design Manual. The COE coefficient values for C and m 
will be w d  in lieu of the USBR Values 

f. Hydrograph Channel Routing: Channel routing will be accompliihed using the Normal 
Depth option under HEC-1. Average c ros  sections mill be developed utilizing 
available mapping and field reconnaissance data. Sufficient field cross sectio~s 
will be taken to ensure that reasonable, representative seaions can be assigned to 
reacbes whicb are not evaluated in tbe field. 

This process will be complicated by access problems c a w d  by the Air Force Range. 
Certain areas cannot be accessed at all because of the danger from undetonated 
ordinance. Other areas are accessible, but only during specific times Every effort 
will be made to ohain sufficient data to provide a reasonable model, but this may 
not be pwible in all areas of the watershed. 

The reach routing parameters for the reaches modeled using HEC-2 for floodplain 
delineation will be adjusted after the HEC-2 cross sections are available. The HEC-2 
cross sections will be compared and a typical cross seaion estimated. 

Reach route cross sections and parameters for the wuershcd arm previously modeled 
by the District will be checked in detail during the Tild reconnaissance portion of 
the audy, Special attention will be given to flow split areas which are deemed to 
have a signifit  e l f a  on downstream peak dkcbarges at critical l o c a t i o ~ ~ ~  

Flow s p l i  in distributary flow channels throughout tbe watersbed will be identified 
and evaluated using the following criteria: 

I. Determine if tbe split is isolated to a particular wash, or if flow can be 
diverted into a separate watershed resulting in signirkant change8 in peak 
diibarges or volumes at a critical downstream location; and 
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2. Determine if the split can be expected to function in a similar hydraulic manner 
from one aorm event to the next. 

If the split is deemed significant. tben crosr sections will k taken during field 
reconnahnce, unless the area is to be mapped as a part of the study. Flow splits 
will be modeled hydraulicly using a relative conveyance curve, estimated using the 
crm section data. if it appears that the split can be expected to function 
similarly from one event to the next. For the other case, a probability analysis 
will be applied 

g. Hydrograpb Reservoir Routing: Detailed reservoir analysis of the backwater ponding 
areas againsi the upstream embanlunent of the Gila Bend Canal will be done for the 
anal reach between the SR 85 crossing and the US 80 crasing at the Interstate 8 
Business Route intersection. The analysis and establishment of peak water surface 
elevatioos will be done using the level-pool reservoir routing option of HEC-I. 
Elevation and surface area data will be calculated in CADD using the digital contour 
mapping generated by aerial mapping. Stage versus discharge tables for low-level 
outleu, channel overchutes, and canal bank overtopping conditiions will be estimated 
using appropriate hydraulic methodology. These curves will tben be incorporated into 
the HEC-1 computer model. The end result of this effort will k to define Zone A 
100-year floodplain limits for ponding on the upstream side of the Gila Bend Canal 
Study Reach, md to identify canal bank overtopping locations. 

It is anticipated that ponding areas against the remaining length of the Gila Bend 
Canal and wash crmings of SR 85 may significantly effect downstream peak 
discharges Ponding areas may also overlap from one wash to the nexf causing 
transfer of flood volumes between washes Tbese areas will be identified and the 
pole~ial impact on critical downstream concentration points determined The ponding 
areas deemed significant will then be modeled in a similar manner to that used for 
the detailed study reach of the Gila Bend Canal. 

There is no available detailed contour mapping available for these areas, except the 
USGS quadrangle maps Therefore, as-builts of the canal and SR 85 will be used to 
set the spillover elevations. Stage versus volume relationships will be estimated 
using the quadrangle maps and obervations made during the field reconnaissance. 

b. Channel Tnmmision Losseg Channel transmission losses for each routing reach wiU 
k includcd in tbc model if deemed appropriate by the Coasuhnk and if sufficient 
data is availabk Existing field dam, or the literature, will be used as the bask 
for thir e f f m  An average percolation rate for each routing reach considered will 
be tstimted by alculating a composite by area of overbank mi versus channel bed 
soik in chc reach Separate average values will be estimated for each sorm 
frequency modeled Tbe lmcs will be modeled using the Cbanoel L06P option under 
=-I. m e  S C S N a t i o o a l c t i o n  4 win 
be used as the base reference for estimating the loss parameter. Mr. Dave Creigbton 
of ADWR and Mr. Harry Milsaps of the SCS will be consulted in this effort. 



3.3 The District will provide appropriate references to facilitate parameter estimation. l l ~ e  
Dbrict will provide as much information as possible for the watershed areas already 

fa modeled, in I digital formar 

3.4 The output of the computer model will be reviewed to determine if peak flows and volumes 
are realistic. This will be done by comparing the results with available gage data. 
previous studies and USGS gage repesion analysis results. Also, calculated flooding 
widths and depths in routing reaches will be evaluated for reasonableness as an 
additional check. Adjustments to the input data areas of precipitation loss. routing. 
and transmission lases will be made in order to obtain realistic and justifiable 
resuhs 

3.5 Attempu will be made to recover historic stream gage data where available and compare 
the data with the results obtained by the hydrologic model Major differencm will k 
discussed in the final repon. 

3.6 The Consultant will obtain the approval of the Diitrict at each of the following steps 

a. Soil and watershed boundary maps 

b. HEC-1 parameter estimation. 

c HEC-1 flow diagram and input parameters 

d HEC-1 results 

3.7 The final repon will include the following sections arranged according to the State 
Standard Attachment SSA-90-1, Instructions for . . . . 
Documentation For Rood !&&: 

a. Scope of the nudy. 

b. Description of the watershed. 

c. Previous nudies and reporrs 

g. Comparison of the results with other studies andlor stream gages 

h. Conclusion, 

i Liki of references and agencics contacted. 



- 
3.7.1 T~bles and figurer for the main text: 

a. Watershed area (24x36) foldout map at a scale of l'=lWOO'. 

b. Table showing the flow peaks and volumes at critical concentration poinu for 
different frequency and duration stonns. 

c. Table showing the critical peaks and volumes for major concentration poinu as 
wmpued to previous studies (where available). 

d Spreadsheet sbowing subbasins md their major parameters (slope, area, friction, 
toul rainfall, time of concentration or Lag, major structures, soil types, Green and 
Amp1 parmters, e tc  

3.7.2 Tables and ries lor the appendices 

a. Topographic base map showing the subwatershed delineations, routing reaches. Lag 
flow paths, major man-made structures, and references (i.e. street names, Township 
Range Section. etc.) at a scale of 1 "=200O 

b. Soik and land-use map at the same scale as the base map. 

c Schematic map for the HEC-1 computer model which depicts the subbasins (area. Lag), 
the flow path$ the routing reaches (length. slope, friction. width. associated 
velwities, associated transmission loses, etc.), order of combining the 
hydrographs cbannel, pipe or culven dimensions (where appropriate) 

d. Pertinent data on sructures in the watershed (such as spillway elevation, rating 
curves etch 

3.8 Tbc proposed apprcuch to performing the hydrology ponion of the contract is presented as 
follows, organized by work task: 

a. Data Collection: Research records and obtain Luke Air Force Military Reservation 
a w s  privileges Research records of the rolloning agencies 

Flood Control Distria of Malicop County (District) 
Muimp County H i m y  Dcpanment (MCHD) 

* Arizona D e p a w n t  of Water Resources (ADWR) 
* Arizona Department of Transportation 
US Buryu d Reclamsdon (USBR) 

* U S  Oeologial Survey (IISOS) 
U S  Soil Comwvation Service (SCS) 
Palow Ranch Water User's Association 
Southern Pacific Railroad 

* 'hcson Coraelii and Gila Bend Railroad 
* U. S Air Force 

City of Gila Bend 
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Prepare I summary of findings for submiual lo the Dislria Included under this 
task k a field trip with District personnel at the a a n  of the project to identify 
the critiul points on the watershed and problem a r e s  

b. Preliminary Sub-Basin Delineation: Prepare two xu  of 1"=2000' scale base maps and 
one lm=lOOOO' scale base map from 7.5 minute USGS quadrangle maps Tbe 2000 scale 
maps will be on 8 - 36"x42" sheets, and the 10000 scale map will be on 1 - 24"x36" 
sheel. 

Tbo roils map unit boundaries will be digitized for ultimtre plating on one set of 
2000 scale maps, and the preliminary subbasin delineations will be digitized for 
ultimate plotting on the second s e ~  Tentative Lag flow paths and routing p a t b  will 
be determined and digitized. 

Tbe hydrologic model previously prepared by the Diiria will be reviewed for 
accuracy and consistency. The sub-basin delineations and parameters, and soils 
parameter computations will be given a cursory evalua~ion. The data will be 
reformatted to match the final repon format for the other watersheds. The reach 
route data wiU be checked in de~ail. It is anticipated that represenlative cross 
sections for Bi watershed will be taken in the same proportion as for the 
previously unstudied watersheds The Districts model will be updated as a part of 
the work under Section 3.8b. The subbasin identifien in the District's model will 
also be changed to renect the naming scheme used for the entire watershed 

Sample parameter calculation f o m  will be prepared for review by the Distric~ 

e. Meeting Number One with the District' Copies of the base maps and parameter 
calculation form will be submitted to the District for review one week prior to the 
meeting. Tbese maps, the proposed parameter calculations and the findine of the 
records search will be discussed. 

d Field Invaigation: A detailed field reconnaisssnce will be done to accomplish the 
foU0wing. 

1. Verify quaionable sub-basin boundaria; 

2 Verify Lag flow path locations 

3. Verify routing path locations Estimate reach route cross sections for use io 
determining HEC-1 N o m l  Depth parameters. Distances will be paced, and relative 
ekvations obtained using r laser kveL This will be done for approximately 40% 
d the routing reaches Tbe data obtained win be used to aimate average crow 
salon configurations for the remainder of the reaches Tbis will be done by 
comparing the observed data with the USGS quadrangle maps and visually matching 
simibu r m h w  



4. Observe routing reach channel bed and ovcrbank soik. Check for consistency with 
the SCS mapping. Evaluate watershed soil types in tbe areas where SCS mapping is 
unavailable. Use visual obSe~aiions to supplement the general procedure used by 
the Dislria for the Bender and Sand Tank washes model 

5. Vegetatioo transects will be laken in the watershed at representative lofations 
to enablish average vegetation cover densities The regions will be established 
based on visual observations in the field; 

6. The Lag data, routing reach data, and vegetation cover data will be d o c m a t e d  
and summarized for input to the parameter ewimatioo s p r d b e e t s  where 
appropriate: and 

7. Tbe subbasin delineation and soils boundary m a p  will be revised to reflea the 
findings of the field reconnaissance. 

Diirict personnel may accompany the Consultant at any time during the field 
reconnaissance phase. 

e. Meeting Number Two with the District and ADNR Meeting number two will be held after 
the hydrologic field reconnaissance is accomplished and the subbasin delineations 
are completed The proposed approach to parameter cairnation, routing methodology 
and channel transmksion loss estimates will be d i i w d  and fimlized at t h i  
meeting. A copy of tbe parameter cslimations a-ill be delivered to the District at 
least one week prior to  the meeting. 

I. Final SubBasin Delineation: The areas of sub-basins, and soil map units in 
subbscins, will be calculated in CADD. Lag flow paths i l ~ ~ d  subbasin centroids will 
be detennined in CADD. Elevations tor the top and bottom of lag flow paths a d  
routing reachcs will be determined from the base maps The data collected will then 
be plsed into the parameter estimation and summary spreadsheern Subbasin 
identifiers. Lag path data, and routing reach data will be drafted in CADD on 
separate layers from tbe sub-basin layer and the soils layer. Find plots will be 
made onto the bas  m a p  

g. Panmeter Esirnations The following parameters will be estimated under this task 

1. Green and Ampt Coefficients - Green and Amp values for each soil map unit in 
erch subbesin will be input to the parameter spreadsheet, lad composite values 
for each subbasin calculated: 

2 Lag Times and Base H E - 1  Piks - Lag times will be estimated in a spreadshe.& 
'Il~e Green and Arnpt values, sub-basin areas and Lag times will then be input t o  
tbe MCUHP2 computer program and the base HEC-I input data files created; and 

3. Reach Routing Data - The Normal Depth channel cross seaiow will be plotted, 
average velocities estimated for each reach. and the number of routing steps 
cakul~ucd. 



h. Cbannel Lossa: The average percolation rates for the routing reaches will be 
estimated ar loll ow^ This will be done after pcak discharges are obtained from (be 
initial HEC-I runs made without transmission l o s e r  

I. Tbe avenge inundation width for each storm will be estimated for each reach. 
The soils areas for channel bed soils versus channel overbank soils will then be 
estimated using tbe soil maps to obtain a proportion of soils lypes across the 
cross section; 

2. Average percolation values for each reach for each storm will then be calculated 
in r sprerdsbeet; and 

3. Tbe same p r o w  will be used for percolation losses in the ponding areas 
upstream of the Gila Bend Canal Study Reach. where deemed appropriate. 

i. Meeting Number Three with the District: Meeting number three will be held after all 
the parameters except transmission losses have been tstimated. A draft copy of 
parameter estimations will be submitted to the District at least one week prior to 
tbis meeting. 

j. HEC-I Diagram Tbe HEC-1 schematic diagram will be prepared as described in Section 
3.7.2C 

k. HEC-I Computer Models Tbe HEC-1 computer input data files, created under Task 3g, 
will be made into working models by the addition of bydrogaph routing and 
combination control operations in accordance with the routing diagram. Comments on 
logic, ssumptiws, and watershed identification a111 also be added to the filea 
Tbe models will then be run, debugged. the results checked for reasonableness, and 
adjustments made accordingly. 

I. Preliminary Hydrology Repon: The preliminary hydrology reporl will be prepared as 
described under Section 3.7 and bound in a format suitable for review. Three (3) 
copies will be submitted to the Dislria for review. 

m Meeting Number Four with the Lktrict Meeting number four will be held after ibe 
preliminary HEC-I resul~s have been obtained m d  8 draft report bas been prepared. A 
copy of the dmf~ report and tbe copy of the HEC-I input f i l s  oo 8 floppy disk 
(compatible with the Disni*'s IBM-AT compuer) will be delivered to the Wria 
one week prior to the meeting. A second copy will be forwarded to ADWR for their 
review and comment, if required by the District. 

n. Hydraulics of Srmdures and Storage Routing: Hydraulic structures and c r c d n p  
dong the Gila Bend Canal Study Reach, SR 85, Internate 8. and the railroads, wiU 
be aidyzed utilizing the field survey and field reconnaissance dluk stage v e A  
discharge and stage versus storage volume curves for each strudure and crossing 
wbicb can c a w  significant anenustion will be developed for input to the HK-1 
modelf The new contour mapping will be used in conjunction with tbe USOS quadrangle 
maps and as-buii plans for estimation of avaiible ponding volumes 



o. Add Storage Routing lo HEC-1 Model: The stage versus discharge and stage versus 
volume curves will be added to the HEC-I modck as reservoir routing operations The 
resulrp will k checked for reasonablenes and locations of overtopping of the Gila 
Beod Canal banks delermined. 

The bydrology results will then be compared uith previous studies and available gage 
dau The models will be calibrated or adjwed if necessary. 

p. Meeting Number Five with the Dirict: Meeting number five will be held following 
inclusion of reservoir routing to review comments by the Distria and ADWR one week 
after the ComuLant has received the Dislrict's comments The Dinrict will require 
a minimum of two weeks to review the report and the models 

The second field trip may be scheduled for the same week as meeting number five so 
that the resulrs obtained can be discussed in the field. 

q. Final Hydrology Report: The final hydrology report wiU k prepared as described 
under Section 3.7, and will reflect the review comments from the District and ADWR 
The reach routing parameters for the lower reaches, modeled using HEC-2, will be 
adjusted using the HEC-2 c r m  sections The HEC-2 cran sections available for each 
routing reach will be compared and a typical average cross section estimated. The 
find report will reflect this effort, Si (6) copies will be submined to the 
D i  

r. FEMA Revisions and Coordination: The responre from FEMA will be reviewed and all 
comments addressed This task will include revisions whicb are necessary to obtain 
FEMA approval both to the HEC-1 models and the final repon 

Task 4 Field Sunex 

4.1 Prepare topognpbic mapping to contour interval and scale per 2.21, with spot elevations 
on section line and midxction line roads, for floodplainlfloodway delineation areas as 
identified in Task 2 or FEMA criteria, whichever is more stringent 

4.2 Ground Control for Floodplain Delineations 

a. Topographic mapping end suwey work shall meet or e x d  Federal Emergency Management 
Ageocy (FEMA) minimum criteria as defined in FEMA Docwnclu 37, Flood lnsunncc Study 
O u l d e b  tnd Specifications for Study Contractors, Appendix 4. March, 1991. This 
w d  include, but is not l i t e d  t a  the establishment of 'permanent" elevation 
reference m u k  (ERh4's) field control: and verification d p r o f i i  by the ground 
siuvcy profile procedure. 

b. Hotimnld and Vertical Control: Sygematically set panel poinu md establish 
borizonul and vertical control throughout the area to be mapped using the Olobel 
Positioning system supplemented by conventional field methods tor use in compilation 
by the rtrtl s u ~ e y  consultant. Surveys will tie inlo the Slate Plane Coordinate 
Systtm, 1983 NAD. Field control shall be sufficient, at leas one 'permanent" point 
per mik, such point@) being used as Elevation Reference Mark (Ems) Suweys 



will be based oo National Geodetic Ven~cal Datum (NGVD). per FEMA guidelines 
"Permancnt'survey points shall consist of existing monumcntatioa. such as brass caps 
or similar survey monuments. Where additional monumentation k needed, survey 
markers conforming to Maricopa Association of Governments (MAG) Uniform Standard 
Details for Public Works Construction. Detail 120-I. Type C, shall be placed 2" 
+/-above grade. Elevation Reference Marks wll be labeled on available maps and 
described in r manner which allows them to be readily located in the field. 

c. 'As-Built' plam or surveys of bridges and hydraulic structures are to obtained by 
tbc Study Cotwhat. 

d 'Ibe Consultant shall verify profiles for mapped floodplains The ground survey 
profile procedure rr described in FEMA Document 37 or ahe r  methods approved by 
FEMA shall be used 

e. The Consultant sball remove aerial targets placed on the ground. except painted 
urge& upon completion of aerial mapping. 

4.3 The consultant will conduct field reconnaissance of the full study reach. This will 
include olaervation of channel and floodplain conditions for aimation of Manning's "n* 
values; photographic documentation of floodplain characteristics; determination of 
channel bank s t a t k  observation of possible overflow areas; inspection of levees or 
other flood control structures: and measurement of bridge d i i n s i o m  

4.3.1 A written swnmuy of the field inspection. including photographs to document "n" value 
er7 * estimation will be submitted to the District for review and approval 

5.1 Roodway and Floodway delineations will bc determined for the 100-year flood using the 
U.S Army Corps of Engineers HEC-2 Water Surface Profiles computer model. 1991 Version 
4.6.0, and using methodology acceptable to FEMA. This model will simulate the effects of 
floodplain gcomorphology. flow changes bridges and culvem hydraulic roughness 
fa- effective llow limitations, sdit-flows. and other consideratiom. Tbe 
Coauhu1t will prepare the study &ing the guidelines eslabliibed in The Flood 
I n g l ~ e e  Study Quidtlines and Specification for Study Contractors', dated Marcb. 1991 
md 'AppaQ Revish, and Amendments to Flood Insurance Ma* 

5.2 Bridgs md Clllvcrts will be modeled in compliance with HEC-2 modeling requirements for 
tbc stkatd routinc Where multiple bridges occur, each bridge will be modeled 
=&. 

5.3 Om &do110 - Slttioning will be from left to right looking downstram Cross 
seaioar wil l  be spseed approximately every 1000 feet, unkss gcographii or  strucmnt 
canmints d W  o(btrwLPe. Crcs sections from tbe Gila Bend C~MI downstrtclm to 
lndirn Road will be s p e d  at approximately 500 feet. Identifiition of cross sectio110 
will be in river m i  increasing upstream. The stationing will tie inio the specified 
river m i  of the exining FEMA studits The location and alignment of cross sections 
and c h n c l  centerline will be submitted for the Flood Control Districts review and 



. . 
approval prior to digitizing crmt section dau. Croa section orientation may need to 
be altered alter running of the HEC-2 model to make sure t h  they are perpendicular to 
direction of flow per FEMA criteria 

5.3.1 Crcs sections will be plotted using a pen plotter. Tbe cros M i o n  plots will show 
water surface profiles, ineffective flow areas. 'n" values. encroachments, channel 
stationing and other pertinent information. These p l w  will k available at reviews 

5.4 For floodplairrr identified as ponding areas, the area will be analyzed using the KEC-1 
model. which will provide the Dinrict with water-surface-elevuiolls 

5.5 Flood zones will be determined according to FEU4 triter*. 

5.6 The Consultant will prepare working m a p  and models of tbe 100-year floodplain and 
floodway during the course of the hydraulic modeling analysk for review by the Rood 
Control ~istriu-at progren meetink Floodways will be determined using equal 
conveyance encroachment methods to stalt with, but only encroachment method 1 will be 
used in the final analysis 

5.7 The delineation work shall meet requirements for floodplain delineations as prescribed by 
FEMA and tbe Arizona Depanrnent of Water Resources 

5.8 The final repon for the floodplain/floodway delineation audy will include, but is not 
limited to tbe following 

a. Purpose of nudy 
b. Authority for study 
c Coordination and acknowledgments 

II. Area Studied 

a. Soope of audy 
b. Community description 
c W p d  llood problem 
d Fbod proleaion meawes 

Ill. Engineering methods 

a. Hydrologic analyses 
h Hydmuli analyses 

IV. Hccdplaii Management applications 

V. Insurance applications 



'? 

W. Other Studies 

Vn. Location of data 

VUI. Bibliography 

Task 6 Coord 
. , 
IRpUM 

6.1 The Consultant shall participate in regular coordination meetings (at least every three 
weeks) with the Dirict's Project Manager and in milestone coordination meetings in the 
development of the hydrologic and hydraulic analyses 

6.2 Prior to finalizing the hydraulic analysis. the Consultant will submit maps, report, and 
HEC-I model to& Dinrict, ADWR and other applicable government agency reviewers 
throunh the Dirict. The Consultant will respond to QUM~OIIS by the reviewers and make 
modifications to the hydrologic maps, model: and report if net-ry. 

6.3 The Consultant will submit maps, report, and HEC-2 model to the D i r i a  and other 
applicable government agency reviewers The District will submit the work for review by 
the FEMA Technical Evaluation Contractor (TEC). The Coosultaot will respond to questions 
by the reviewers and make modifications to maps, models and report if required 

B k  7 Final hod- 

7.1 Mapping: 

a. One complete set of 9" x 9' contact prints of the aerial stereo photographs 
sequen~ially numbered and catalogued. 

b. One complete set of contour maps, blueline, draft copy for Flood Control Dirici 
reference during the project, delivered immediately following the topographic 
mapping. 

c One complete set of contour maps at 1' = 200' scale with the floodplain delineations 
in reproducible form (mylar) and six blueline copies as outlined in Task 2 

d One set of transparent overlays of photo-mylars 

e. One compktc set of mylars for the foldout maps (no larger than 11' x 17") used in 
the repoh 

7.2 One-half inch magnetic tape formatted u 1600 bpi containing tbe topographic data md the 
digitized noodplainlfloodway boundaries in the format u specified in the attached 
~ p ~ e n d i x  ~ 4 %  Data Specification Document. 

7.3 Six bardeopies of the HEC-2 and HEC-1 printouts and r copy of the HEC-2 and HEC-1 model 
input/output tiles on 5-114.. 1.2 Mb or 3-112" Mb diskettes compatible with an IBM-AT 
personal computer. 



r . '. '.' 
7.4 Tabular li of control points (ERM's) w d  with descriptions, elevations, and 

coordinates 

if@ 7.5 Reports 

a. The Consultant will produce a final repon incorporating the comments of the 
District. FEMA and other reviewers Six copies of the Hydrology and Hydraulics 
repons as outlined in Tasks 3 and 5 respectively. will be delivered. 

7.6 Documentation for this study will be as outlined in lmructioar for Organizing a d  
Submitting Technical Documentation for Hood Studies as required by ADWR 



Ihrl*lr:Uy&m 
APPENDIX A - GIs DATA SPECIFICATION 

1. Topographic mapping, floodplain delineation mapping, hydrologic watershed 
boundaries, and soils group boundaries shall be submitted in a digital format 
acceptable to the Flood Control District of Maricopa County. The requirement 
for digital submission is in addition to any requirements for written (hard-copy) 
data and reports which may be required elsewhere in the scope, in this 
Appendix, or by law. 

2. Data required by this scope of work or by this or other Appendix or supplement 
to this scope of work shall be prepared as ESRl Arc-Info coverages in 
accordance with the instructions in this specification. Hardcopy maps, drawings, 
renderings, plots, and related items required by this scope or its supplements 
or be law shall reoresent final data which as been or is beino delivered in 
fulfillment of the requirements of the scope of work The m@, drawings, 
renderinas. olots. or related items shall be re~roducible at the time of submission - .. 
and acceptance.on the target computer system from the data, AML macros, 
and other information delivered. I 

3. COVERAGES SPECS 

3.1 GENERAL INFORMATION 

3.1.1. The Arc-Info coverages should have defined spatial relationships. (Built 
Topology - Area Definition, Connectivity and Contiguity) 

3.1.2. The FCDMC will supply a coverage with the State Plane Section Comers 
and a coverage with the County border. Attributes on the PAT of the 
Section comers are the type of marker and the source of the point. If 
more accurate points are located by this study (GPS or surveyed), then 
the coverage supplied by the FCD should be revised and updated with 
the new and more accurate information. The new updated section comers 
should be used as the registration Tics of ALL the coverages. Labeling 
of the Tics should be done according to the file supplied by the FCD. 

3.1.3. Annotation should be placed in different levels depending on the map 
scab' For example when annotating roads, the main mile road names 
should be in one level and the minor road names should be in a different 
level. The AAT and the PAT files should also indude an item that 
identifies the features that have been labeled with annotation. For 
exanlple, the mad.pat should have an item :Road-Name that indudes the 
name of the road. 

3.1.4. When digitizing from different map sources, if the source map is using a 
projmion different than State Plane (Transverse Mercator, etc), 
appropriate steps should be taken to ensure that the digitized lines are 
projected back to State Plane. 



3.2 COVERAGES: 

A. INDEX . .- 
This coveraga should have the page layout as presented h the plotted mylar~. 

Coverage Name: WlNDW 
Coverage Type: PolYWn 

Codes: The following codes should be added to the PAT 

Item Name: Page# 
Item W&, Output Width and type 33.1 
Information: Page Layout 

6. TOPOGRAPHY 
Coverage Name: 
Coverage Type: 

ITEMS: MAJOR1 
MINOR1 
MAJOR2 
MINOR2 
MAJOR3 
MINOR3 

CONTOURS 
Line 

Codes: Feature Description 
MAJOR1 MINOR1 MAJOR2 MINOR2 

Index Conlour 020 om 020 06LM 

Depressbn I& C O ~ I  020 0200 0 2 0  0611 
Intermediate Conl 020 0250 020 0600 
Hidden " 020 OW) 020 0650 
Depressbn ' ' 020 0250 020 061 1 

NOTE: (elev.) should be the contour elevation. 

Parameter 
MAJOR3 MINOR3 
021 (elev.) 
021 (elev.) 
021 (elev*) 
021 (elev.) 
021 (elev.) 
1 (elev.) 



C. COrnOL PolKlS 
Coverage Name: CONTROLPNTS 
Coverage Type: Point 

ITEMS: MAJOR1 4,4,1 
MINOR1 4.4,1 
MAJOR2 4.4.1 
MINOR2 4,4,1 
MAJOR3 4.4.1 
MINOR3 4,4,1 

Coder Feature Description 
MAJORI MINOR1 MAJOR2 MINOR2 

Horizontal Contml 300 0050 020 060L 
Vertical Control 300 0051 020 OWL 
Spot Elevation 020 0300 020 060L 
Section Comer 300 0001 020 060L 
Property Comer 300 0052 020 060L 

Parameter 
MAJOR3 MINOR3 
021 (elev.) 
021 (elev.) 
021 (elev.) 
MI (elev.) 
021 (elev.) 

NOTE: L=value of the decimal fraction of the spot elevation. 
(elev.) -; integer part of the elevation 

Ewanple: an spot elevation of 1325.8 ft shoukl be coded as follows: 
300 0050 020 0608 021 1325 

D. TRANSPORTATION 
Coverage Name: ROADS 
coverage Type: Line 

ITEMS: MAJOR1 4,4,1 
MINOR1 4.4.1 

. . 
MINOR2 4.4.1 
MAJOR3 4.4.1 
MINOR3 4.41 
RDNAME 23,23,C 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOW 

Roads (CoWAsph) 170 0209. 0 0 0 0 
lqmed Dirt Rd 170 0250 ' 170 064 0 0 
TraaS 170 021 1 0 0 0 0 
Pavemenl Edge 170 0300 0 0 0 0 
Railmads 180 0201 0 0 0 0 

*NOTE:2QQ for Road or Street Class 3 
210 for Road or Street Class 4 

Roads should be annotated in 2 diierent levels depending on the dass type. 



E. WATER FLOW UNES 
Coverage Name: now 
Coverage Type: Line 

For future modeling of water flow within ARC-INFO it is required that the lines that 
describe the water flow are digitized in the direction that the water is flowing. 

ITEMS: MAlORI 4,4d 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4.4.1 
MAJOR3 4,4,1 
MINOR3 4.4.1 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Water Flow tines 050 0470 0 0 0 0 

F. MUNICIPAL BOUNDARIES 
Coverage Name: MUNICIPAL 
Coverage Type: P O ~ Y W ~  

ITEMS: MAJOR1 4.4.1 
MINOR1 4.4,l 
MAJOR2 4,4,1 
MINOR2 4,4.1 
MAJOR3 4.4.1 
MINOR3 4.4.1 
NAME 23.23.C 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 090 0100 0 0 0 0 

G. WATERSHEDS BASINS AND SUBWATERSHEDS 
Coverage Name: WATERSHEDNAME 
Coverage Type: Polygon 

ITEMS: MAJOR1 4.4.1 
MINOR1 4.4.1 
MAJOR2 44.1, 
MINOR2 4.4.1 
MAJOR3 4.4,l 
MINOR3 4.4,1 
WSNAME 10,10,C 

Codes: Feature Desd@on Parameter 
MAJOR1 MlNORl MAIOR2 MINOR2 MAIOR3 MINOR3 

Boundaries 050 0150 0 0 0 0 

The d n g  scheme of the WSNAME shoukl provide the capabllii of being able to redefine 
items in INFO and be able to group the subwatersheds into the watersheds. 



Soil types should adhere to SCS coding scheme. 
Coverage Name: SOILS 
Coverage Type: PobWn 

ITEMS: MAJOR1 4.4.1 
MINOR1 4,4,1 
MAJOR;! 4.4.1 
MINOR2 4.4,1 
MAJOR3 4,4.1 
MINOR3 4,4,1 
SOILlYPE 5S.C 
TUCNRRYPE 4.4.1 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 090 0170 0 0 0 0 

SOIL DESCRIPTION TABLE: 

A table that relates Soil Type Codes with their description shouM also be supplied. 

ITEMS: SOILTYPE 5,5,c 
DESCRIPTION 50,50.C 

TEXTURE DESCRIPTION TABLE: 

A table that relates Texture Type codes with their description should also be supplied. 

ITEMS: TEXTURETYPE 4,4,1 
DESCRIPTION 50,50,C 

1. FLOODWAY 

Coverage Name: FLOOD WAY 
Coverage Type: Pobgon 

Feature -n Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAIOR3 MINOR3 
050 0670 

Flocdwai Fringe 050 0671 



J. HAZARD ZONES 

Coverage Name: ZONES 
Coverage Type: Polygon 

ITEMS: MAJOR1 48.1 
MINOR1 4A.1 
MAJOR2 4.4.1 

MAJOR3 4;4;1 
MINOR3 

. .. 
4,4J 

ZONENAME 4.4.C 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Zones 050 0170 0 0 0 0 

The Zone name should be annotated in level one and also be included in the PAT tile. 

K. FEMA REFERENCE MARKS 

Coverage Name: 
Coverage Type: 

ITEMS: MAJOR1 4.4.1 
MINOR1 4.4,l 
MAJOR2 4,4,1 
MINOR2 4,4,1 
MAJOR3 4,4,1 
MINOR3 4,4,1 
BM-ID 4,5,B 

BM 
Point 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Benchmarks 020 0300 020 060L 02N (elev.) 

BENCHMARK DESCRIPTION TABLE: 

A table that relates the benchmark to the deWtion and remarks should a b  be supplied: 

ITEMS: BM-ID 4SB 
DESCRIPTION 200,200,C 



L. FLOOD &EVATION LINES: 
Coverase Name: SWE 
c o v e r e  tvpe: Une 

ITEMS: MAJORt 4.4,l 
MINOR1 4.4.1 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Elev at X-Sec 020 0270 020 060L 02N (elev.) 
SWE (As per FIRM) 020 0271 020 060L 02N (elev.) 

Lines should be annoMed with the appropriate elevation in the coverage. 
The FCD will supply the symbol set file for SWE (As per FIRM) lines, to ensure uniformity at 
plotting time. 

M. MAN MADE FEATURES (brid~es/Culverts) 

Coverage Name: BRIDGES 
Coverage type: Line 

Codes for man Mde feature are still pending. 

3.3 NOTES: 

This is a preliminary list that describe 13 different coverages that would 
cover the total of the information that is presented in Hard copy form. If 
there is addiional information that makes part of the mylar and is not 
included in this list, then these features should be added to one of the 
above coverages or to a new one, as coordinated with the District. 

4. Arc-Info coverages shall be prepared in accordance with procedures and 
practices of Release 5.01 or later of the Arc-Info software running on a Data 
General A v i i i  410 DONX workstation or a hardware platform capable of 
producing coverages and files which can be transferred to the target system 
without any bss of data or data integtity or reliabilii mcdification. Use of single 
precision maumbers to allow data development on personal computes systems 
Is permitted if the consultant determines that use of single precision numbers 
will not adversely affect the qual i i  or reliability of the data. 



ce 5. Consultant may develop or manipulate data on any system of his choosing and 
convert that data to the required Arc-Info coverages. However, the Arc-Info 
coverages, text, and data shall be the official version of the data submitted in 
fulfillment of the contract. The District will not consider payment for services 
rendered by the consultant in the transfer of data from other CAD System to 
ARC-INFO format unless the consultant can clearly show that original 
development of the data under the ARC-INFO system is not technical or 
economically feasible. See paragraph 3 above for related stipulations. 

- .. 
6. Features for which there is an entry in an AAT or PAT file must have a User- 

ID assigned to it. Where coding is required, features in a coverage shall be 
attributed in the AAT or PAT files with descriptive codes taken from the 
publication, "Appendix D, Digital Line Graphs fmm 1:100000 - Scale Maps - 
Data Users Guide 2, National Mapping Program, Technical Instructions, US 
Depaliment of Interior, USGS, National Mapping Division'. If this scope requires 
identification of a feature for which no appropriate code exists (such as 
floodplain limits) the code shall be taken from the Flood Control District which 
shall assign a code to the feature. Coverages containing codes not obtained 
through one of these methods will be returned for correction. 

7. Consultants shall document the data structure of each coverage provided and 
shall endeavor to use a similar table structure, column labeling conventions, 
column data types, and so forth from coverage to coverage. Documentation 
shall be prepared in accordance with paragraph 1 of this Appendix. 

8. Consultant may select or design symbols, line types, annotation style, and fill 
patterns and colors, Arc Macro Language routines, and the like to produce 
attractive and useful maps. These elements must be submitted to the FCD in 
appropriate exchange files such that the provisions of paragraph 3 dan be met. 
Full textural documentation of these elements is required. 

9. Data rewired by the contract and amendments thereto shall be submitted in the 
Arc-Info release 5.01 "EXPORT (.eOO) file format. Arc-Info coverages shall be 
prepared in accordance with Arc-Info Release 5.01 or later running on a Data 
General Aviion 410 workstation (target system) or on a computer system capable 
of producing &Info "EXPORT files which can be transferred to the target 
system using the Arc-Info 'IMPORF utility. EXPORT files shall be copied to 
QIG150bnnalted, 150 MB, 112-inch data catridges in a POSIX-compliant TAR 
format Floppy disks, reel-to-reel, CD-ROM, and other media are not acceptable. 
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'a SECTION 2: Mapping and Surveying Information 





e Hydrologic Mapping 

Exhibits "A", "B" and "C" - The base mapping used for these exhibits consists of Unites Sates 

Geological Survey (USGS) 7.5 minute quadrangle maps. The maps were photo-mosaicked at full 

2000 scale for use for Exhibits "B" and "C." A composite of all the USGS quadrangle maps was 

reduced to 10000 scale for Exhibit "A." Refer to the Hydrology Technical Data Notebook for more 

detailed information. 

Hydraulic Mapping 

Mapping at a scale of 1:4800 with a 4-foot contour interval and 1:2400 scale with a 2-foot 

contour interval was prepared by Aerial Mapping Company, Inc. under subcontract to Burgess & 

Niple, Inc. Digitized cross sections at locations selected by Burgess & Niple were also provided by 

Aerial Mapping Company, Inc. The Aerial Mapping Company job number is 91124 and the flight 

date was September 13, 1991 and September 20, 1991. 

Mapping Control 

Standard field survey methods were used to establish control for aerial mapping. A Wild T-2 

theodolite and Topcon DMS-2 were used. McKuen Global Positioning Systems, hc .  was employed to 

provide horizontal wntrol for selected locations using satellite global positioning tied to the National 

Geodetic Control Net. 

Vertical control was based on the U.S.C. & G.S. third order wntrol survey by W.L. Settlemeyer, 

in 1957. Adjusted field elevations are on NGVD 1929 datum. 

Horizontal control was placed on the M i n a  State Plane Coordinate System on NAD 1983 

datum. 

Seven stream cross sections were obtained by both field and aerial mapping methods. 

Distribution of the sections is as follows: 



Cross Section Stream 

Sand Tank Wash 

Scott Avenue Wash 

Sand Tank Wash and 

Bender Wash 

Scott Avenue Wash 

Sand Tank Wash 

Bender Wash and 

Unnamed Wash No. 2 

Unnamed Wash No. 1 

Field surveys were made between August and October, 1991. Field crews included the 

following personnel: 

Steve Perham, RLS 

John Davis, RLS 

Richard Dudley 

Brook Davis 

William Ingram 

Richard Meier 

Tom Loomis, PE, RLS 

The vertical datum is NGVD 1929. Horizontal control was placed on the Arimna State Plane 

Coordinate System, NAD 1983 datum. 

Following are copies of the field books. 



SECTION 2: Mapping and Surveying Information 
2.2 index of Maps 



See Plan Roll 



* SECTION 2: Mapping and Surveying Information 
2.3 Survey Held Notes 
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SECTION Mapping and Surveying 
2.5 Hydraulic Analysis Maps 
2.6 FIRMIFHBM DraB Maps 

Information 
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SEE PLAN ROLL 


