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Gila Bend ADMP Update 

SECTION 1: INTRODUCTION 

1.1 Purpose of Study 

The primary obj ec ti ves o f thi s study were to update th e origina l Area 

Drainage Master Plan (A DMP) with new hydro logy and develop a deta iled 2-

dimensiona l (2-D) hydrauli c model for the Town of Gil a Bend . The deta il ed 

2-D hydrauli c modeling will provide a more refin ed hydrauli c base line to 

eva luate fl ood miti gation so lutions deve lo ped as part o f the Area Drainage 

Master Plan Update (ADMPU) and refine the extents o f fl ood hazards within 

the stud y area . 

1.2 Project Location 

The 2-D modeling (G il a Bend ADMP stud y) area is within the Town of G il a 

Bend , located approximately 70 mil es fTom downtown Phoeni x . The 

watershed , in the vi cinity of the Town, is bi sected by several major e levated 

features: State Ro ute 85 (SR85), Interstate 8 (1-8), Uni on Pacifi c Railroad 

(U PRR), and the G ila Bend Canal (GBC). These features have a s ignifi cant 

impact on the dra inage fl ow patterns. Figure 1.1 - Location Map and 

Figure 1.2 - Vicinity Map shows the proj ect location and vicinity of the 

study area . 

1.3 Project Background 

The watershed for the Gil a Bend ADMPU is approximately 600 square mil es 

in s ize. The Town of G il a Bend co rporate limits covers approx imately 30 

square mil es and is located in the northernmost (downstream) portio n of the 

watershed . Hydrology for the watershed was completed in 1992 as part of the 

G il a Bend Floodpl ai n Delinea ti on Stud y (F DS) (FCD 90-67) . This hydrology 

was approved by FEMA as the effecti ve base fl ows. 

1 n 2000, when th e hydro logy developed fo r the FDS was used to support 

deve lopment of alternati ves to miti gate fl ood ing problems within the Town o f 

G il a Bend as part of the G il a Bend ADM P (FCD 99- 18). O ne of the 

conc lusions through the a lternative ana lysis was that the FDS hydro logy was 

overl y conse rva ti ve, due to conserva ti ve para meter esti mations because of the 

lack of deta iled data . Add itiona ll y, the recent ly pub li shed NOAA Atlas 14 

prec ip ita tion depths for the watershed a rc approximately 20-perccnt lower 

than those estimated fo r the FDS using NOAA Atl as 2 da ta. T herefore, the 

G il a Bend ADM P Hydro logy Update (FCD 2008C046) was cond ucted in 

November 20 I I to reflect cu rrent refinements in pa rameter estimat ions, 

Wood/Pate! 

deta il ed hydro logic data c urrentl y ava il abl e, and prec ipitati on depths based on 

NOAA Atl as 14. 

The F lood Control Distri ct o f Maricopa Count y (Di stri ct) retained Wood, 

Pate l & As oc iates, Inc. (Wood/Pate l) to deve lop a deta il ed 2-D hydrauli c 

model for the core area o f the Town o f G il a Bend to prov ide a more refin ed 

hydraulic base line [or flo od miti gati o n so lutions developed as part of the G ila 

Bend ADMP U and refin e the extents o [ fl ood hazards within the study limits. 

Study is documented in the G ila Bend A DMP FL0-2 D Analysis Technica l 

Data Notebook by Wood/Pate! in January 201 3 (FC D 20 12C008). 

Us ing the refin ed model for the Town of G il a Bend , Wood/Pate l eva luated the 

technica l effectiveness of the G il a Bend ADMP (FCD 99- 18) Phase I and 

Phase II Recommended A lternatives utili z ing the G il a Bend ADMP 

Hydrology Update HEC-1 models and the FL0-2D modeling results with 

updated costs. See Appendix A.l for the Technica l Memorandum. The Phase 

1 and II Recommended Alternati ves were determined to be technicall y 

feas ible with a signifi cant overall cost reduction rea li zed by the updated 

hydrol ogy. 

To identify potenti a l a lternati ve so lutions, a bra instorming meeting was 

conducted in Jul y 201 3 including various staff from the Di stri ct , a 

representati ve fi·om the Town of Gil a Bend , and Wood/Patcl. The purpose of 

the meeting was to bra instorm poss ible dra inage so lutions/alternati ves fo r 

fl oodina within the Town of G il a Bend . From these possibl e drainage 
b 

so lutions, three a lternati ves were selected fo r Wood/Patc l to evaluate . The 

concept level analys is ut ilized the G il a Bend ADMP Hyd ro logy Update (FCD 

2008C046) HEC- 1 models and the FL0-2D modeli ng results, assumed all 

alternati ves were indepe nde nt of each o th er, and the subdi v ision south of th e 

G il a Bend Canal, betwee n Scott Ave nue and the Sa nd Tank Wash was 

cons idered a hi gh pri ority. A Reco mmended Alternati ve eva luat ion meeting 

was conducted in October 20 13 includ ing va ri ous staff from th e Distr ict, a 

representati ve fro m the Town of G il a Bend , and Wood/Patcl. T he eva luat ion 

team selected a hybrid solution as the reco mmended plan. T he hybrid 

alternative is comprised of the recons truction Sand Tank Wash Levee by 

improving the levee to FEMA standards; constructi ng the 80-foot wide 

Bender Wash ovcrchutc; constructing the Scott Avenue Wash Levee to 

FEMA standards ; improving the chan nel a long th e Gil a Bend Canal fro m 

FL0-20 Analysis - Phase II 

Capitol Avenue to the Sand Tank Wash Levee, and constructing a new 

detention bas in west of the Sand Tank Wash Levee and south of the G il a 

Bend Cana l. T he complete system would be designed for the I 00-year event. 

See Appendix A.2 for the Techni ca l Memorandum. 

In December o f 201 3, Wood/Patc l was reta ined to eva luate and confirm 

effec tiveness o f the Recommended Alternati ve using FL0-2 D. The mode ling 

component s include the Sand Tank Wash Levee, Scott Avenue W ash Levee, 

Bender Wash overchute, and interior drainage system. T he res ults of th is 

analysis and ADM PU are presented in thi s report . 

1.4 Project Participation 

1.4.1 interagency Coordina tion 

The successful completi on of thi s project included the ac ti ve partic ipati on 

of Distri ct staff and representati ves fi·om the Town of Gil a Bend 

parti c ipating in mil esto ne project meetings as required . 

April2015 



Gila Bend - ADM P Update FL0-20 Analysis - Phase II 
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SECTION 2: MAPPING AND SURVEY INFORMATION 

The Di strict provided the elec troni c topographic mapping and images for thi s projec t. 

The mapping was provided in shapefil e format and ASCII format for the break lines 

and mass points. Image fil es arc in MrSid format at a resolution o f 0 .8 foo t pixels and 

the fli ght data is October 2011 . 

2.1 Mapping 

Detail ed mapping, exceeding FEMA standards for Flood Insurance Stud y 

(FIS) mapping requirements, was developed for thi s study area under a 

separate contract for the District (FCD 07-45) . The hori zontal coordinate 

system is HARN , Ari zona Central with units of international feet referenced 

to NAD 83. The vertica l datum is NA VD 88. Thi s mapping was provided in 

shapefil e form at and ASCII format for break lines and mass points. The break 

line (* I f) and mass point (* .pf) data are located in Appendi x E-1 of the Gi la 

B end ADMP FL0-20 Anal ysis Technical Data Notebook (TDN) by 

WooJ/Patel in January 201 3 . Field survey work was done to provide 

suppl emental e levations along the cana l, roadway and railroad embankments 

and obtain invert and top of roadway elevations at bridges and culverts. Field 

survey was also done to prov ide map check profile s. The survey work was 

done in December 1999 and .January 2000 . Coordinate printouts for the 

points surveyed, along with plots of the check profil es , are included in 

Appendix C-3 of the report (FCD 07-45). The average difference found 

betwee n the N A VD 1988 and the NGVD 1929 elevati ons on the ERMs is 1.93 

feet. 

2.2 Field Survey Jnfonnation 

Wood/Pate! performed supplementa l topographi c surveys of drainage 

structures for the Gila Bend ADMP FL0-20 area . The fi e ld surveys for 

dra inage cross ing structures were conducted in October 20 12. All consisted 

of coll ecting topographic survey data of the inlet, outlet, and cross secti ons for 

three (3) cul verts on 1-8, two (2) on SR-85 , four (4) on UPRR, and o ne (I) on 

Ma in Street. Survey data for these structures is prov ided in Appendi x C of the 

TON . 

Wood/Patel 
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SECTION 3: MODELING METHODOLOGY 

FL0-2D is a combined hydrology and hydraulics model that can simu late both ra infa ll 

and losses due to infiltrat ion and two-dimens iona ll y route the surface runoff over 

unco nfined fl ow surfaces/channels using the dynamic wave approx imation to the 

momentum equat ion whi le maintaining vo lume conservati on. By combining the 

simulated rainfa ll and losses with the deta il ed 2-dimens iona l hydrauli c modeling, thi s 

will provide a more re fined and representative hydrology and hydraulic mode l for the 

study area. 

3.1 FL0-2D Version 

The FL0-2D software, Pro Version, Build No. 13. 13.06 , developed by FL0-

2D Software, Inc . was app li ed for thi s proj ect. T he FL0-2D software has 

been accepted by FEMA for hydrauli c modeling of both riverine and 

unconfined a lluvi a l fan fl ood studi es. 

3.2 Study Boundary and Modeling Area 

The stud y area is located entirely w ithin the Town of G il a Bend corporate 

boundari es w ithin Mari copa County. T he study area is approx imate ly 8 

square mil es of urbani zed commercial , res identi a l, and natural desert washes. 

The stud y area was delineated by eva luatin g the preliminary stud y boundary 

deve loped by th e District, th e effective floodplain delineations within the 

Town of G il a Bend, the drainage patterns from the updated hydrolog ic model 

inc luding inflow and outflow locations, and the features of FL0-2D modeling. 

The FL0-2D modeling area was dete rmined based on a buffer outside of the 

stud y area. Figure 3.1 - FL0-2D Study Boundary shows the study 

boundary and FL0-20 modeling area . 

3 .3 FL0-2D Grid S ize 

G rid size se lection is based on the FL0-2 0 Data Input M anu al th at suggests 

the fo llowing crite ri a according to a rough estimate of peak di scharge . T he 

peak di scharge (Qpcak) di vided by the surface area of the g rid c lement As urf 

should be in the range for the 0. 1 cfs/ff < Qpcak/ A surf < 3.0 cfs/ ft2. 

The c loser Qpcak/ Asurf is to 0.1 cfs/ ff , th e faster the model w ill run . I f the 

Qpeak/ A surf is much greater than 3.0 cfs/ ft 2
, the model should be ex pected to 

run more slowly . A grid c lement s ize of 25 feet by 25 fee t is app li ed for thi s 

project after consider ing issues associated with the ground surface (mapping 

Wood/Pate! 

accuracy) and hydrauli c acc uracy, as well as mode l s ize and integrat ion w ith 

the existing I-I EC- 1 mode l. 

3.4 Grid E leva tion Data 

Two (2) methods were eva luated to compute e levati ons for the FL0-20 grids, 

the first was the di rect interpo lati on of mass po ints (combined point coverage 

of uniform grid points , spo t e levations, and break lines from the mapping 

DTM) were utilized to generate FPLAIN.DAT by FL0-20 G rid Deve lopment 

System (GDS) software. T hese point data are from the * If and *pf fil es. 

The TIN approach was evaluated for comparison , the c reati on of a TIN 

surface and raster iz ing it to produce a uniformly spaced ASCII g rid of small er 

reso lution (5 feet by 5 feet in this project) than the FL0-20 grid (25 feet x 25 

feet). T he elevati ons of these small raster grid e lements are then used to 

obta in average elevatio ns for the FL0-2 0 grid elements. After evaluati on of 

the FL0-2D grid elevation data by th ese two methods, the FPLA IN .DAT data 

was developed us ing the TIN method . 

The 5-foot raster surface was used to defin e the grid elevations representing 

the surface, and Gil a B end Canal top of bank and criti ca l locations where 

potential overtopping occurs. Some manua l coding was required for loca li zed 

rev isions of the grid elevati ons. 
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Figure 3.1 - FL0-2D Study Bounda1:y 
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SECTION 4: HYDROLOGY 

H ydrology for the study area consists of off-s ite and on-site components. The off-s ite 

hydrology for the larger contributing watershed to the study area was developed by a 

prev ious study. The on-s ite hydro logy was developed using the FL0-20 mode l and is 

detailed in Section 6.1: On-Site Hydrology. 

4.1 Off-Site Hydrology 

4. 1.1 

Wood/Patel 

Previous Studies 

The watershed for the G ila Bend AOMP is approx imately 600 square 

mil es in size and is dra ined by three (3) major tributaries: Sand Tank 

Wash (see Photo 1 - Sand Tank Wash at UPRR), Quilotosa Wash and 

Sauceda Was h, a ll of which are tributary to the Gil a River. The Town of 

G il a Bend corporate limits covers approximate ly 30 square miles and is 

located in the northernmost (downstream) portion of the watershed. 

Hydrology for the watershed was completed in 1992 as part of the G il a 

Bend Floodplain Delineation Study (FCD 90-67). Th is hydrology was 

approved by FEMA as the effec ti ve base flows. Appendix B.l 

documents the effective Flood Insurance Stud y (FIS) hyd rology data, and 

Exhibit 1 conta ins the effecti ve FIRM panels. 

Photo 1 - Sand Tank Wash at UPRR 

4.1.2 

4.1.3 

In 2000, when the hydro logy deve loped for the FDS was used to support 

deve lopment of a ltern at ives to miti gate floodin g problems within the 

Town o f G il a Bend as part of the G il a Bend AOMP, one of the 

conclusions tlu·ough the alternati ve analys is was that the FDS hydrology 

was overly conservat ive, due to conservati ve para meter estimations 

because of the lack of deta il ed data . Addi ti ona ll y, the recently publi shed 

NOAA Atlas 14 precipit at ion depths for the watershed are ap proximately 

20-pcrcent lower than those estimated for th e FDS us ing NOAA At las 2 

data . Therefore, the G il a Bend Area Drainage Master Pl an Hydro logy 

Update was conducted in November 20 11 to reflect current refinements 

in parameter estimations, detailed hydrologic data currently ava il able, 

and precipitati on depths based on NOAA Atlas 14. 

Methodology 

The updated hydrologic model s for the Gila Bend Area Drainage Master 

Plan Hydrology Upda te were developed using the U.S . Army Corps of 

Engineers' computer program HEC- 1, Version 4 .1, Flood Hydrograph 

Package, in conjuncti on with methods and procedures described in the 

Drainage Des ign Manual fo r Maricopa County, Arizona: Vo lume I -

Hydrology (February I 0, 20 II) . T he hydrologic technical memorandum 

in Append ix 8.2 documents in deta il the updated hydrologic study. 

Studv Area FL0-2D li1f1ow llydrographs 

One of the purposes of the hydrology update is to provide detailed inflow 

hydrographs to the 2-d imensional hydrauli c modeling usi ng FL0-20. 

Wood!Pate l reviewed the updated hydrolog ic HEC- 1 mode ls and made 

some m ino r revis ions to prepare inflow hydrograp hs and appl y them to 

the FL0-20 model s for the study area. T he FL0-2 0 mode ls are 

developed fo r the I 00-year, 24-hour sto rm ex isting conditi ons. E ight 

inflow hydrograph locati ons and their I 00-ycar peak fl ows to the FL0-

20 modeling area we re identified as shown in Error ' Reference source 

not fou nd .. Plots of these infl ow hydrographs are included in Appendi x 

B.3. 

G IS shapefi les were deve loped to identi fy the inflow cross sec tions at the 

upstream e nd of the washes. H EC -RAS mode ls were deve loped to defi ne 

flow distr ibuti ons to FL0-20 grids a long the c ross sections . 

Spreadsheets were uti lized to calcul ate the ratios and hydrograph spli ts . 

5 
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All of the inflow hydrographs (67 tota l) for the FL0-2D gri ds were 

combined into one spreadsheet to prepare the FL0-20 inflow data 

(JN FLOW .DAT) . The deta il ed procedures and data fi les are included in 

Appendix B.3 . 

Updated Hydrology 

The updated hydro logic HEC- 1 models of the Gi la Bend ADMP for the 

I 00-ycar, 24-hour and I 00-year, 6-hour storms are included in Appendix 

B.4 . T he F IS base fl ows and the updated I 00-year flows are listed 111 

Table 4.1 - FIS Base Flows and Updated Peak Flows. 

Figure 4.1 - Inflow Hy drograph Locations 
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Table 4.1 - FJS Base Flows a11d Updated Peak Flows 

Wash Name and Location Drainage Area FIS Q Joo Updated Q 100 (cfs) 

(Mile2
) (cfs) HG Name Flow 

Sand Tank Was h 

At North Indian Road 342 18,100 C149 11,261 

Below Interstate 8 (1-8) 330 11 ,097 N/A N/A 

Above Interstate 8 (1-8) 330 24,265 C 131 14,458 

B e nder Was h 

Below Gila Bend Cana l N/A 3,100 N/A N/A 

Above Gila Bend Cana l 89 4,900 N/A N/A 

Below Interstate 8 (1-8) 85 2,184 N/A N/A 

Above Interstate 8 (1-8) 85 5,530 C82 3,683 

Scott Ave nue Was h 

Below Interstate 8 (1-8) N/A 3,865 N/A N/A 

Above Interstate 8 (1-8) N/A N/A 7AC 388 
At Indian Road N/A N/A C l39 2,807 

Pioneer Cemetery Was h 

At Confluence with Evans Wash 2.26 790 3KD 368 

Evans Was h 

At confluence with Cemetery Wash 3.45 1,110 3KC 783 

Hacker Was h 

At Confluence with Evans Wash 2.33 1,348 3KB 1,08 1 

AtN. ofSR85 & W. ofGila Blvd. 340 7,135 C 14 58 

Unname d Was h No.1 

(Tributary to Bender Wash) 

Downstream of Unnamed Wash No.2 2.8 870 2VV 907 

Unnamed Wash No.2 

(Tributary to Bender Wash) 

At Business Route 8 1. 5 730 N/A N/A 
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SECTION 5: HYDRAULICS 

5.1 Methodology 

The 2-dimensional and physica ll y-based hydrauli c model is considered to be 

more appropriate to simul ate the fl oodplain hydrauli cs for the study area. 

FL0-20 routes surface runoff over unconfined fl ow surfaces/channels usi ng 

the dynamic wave approximation to the momentum equation whil e 

maintaining vo lume conserva ti on. Finite difference algo rithms are utili zed to 

so lve the partial differenti al eq uations. 

5.2 FL0-2D Input and Model Controls 

The foll owing FL0-2 D modeling and numeri ca l stability control parameters 

were eva luated and rece ived Distri ct concurrence. The total simulation time 

is 36 hours for the 24-hour storm event. The limiting Froude Number (Max. 

Floodp lain Froude No.) is 0 .84. The shal low flow n-value is 0.20. The 

surface detention is 0.004 ac-ft. The percent change in fl ow depth = 0.00 feet 

to increase numerical stabi lity by reducing the time step and onl y the Courant 

criteria wi ll be appli ed . The dynamic wave stability coefficient is 0.0 to 

improve vo lume conservation or reduce surging. The Courant coeffi c ient is 

0.60. 

5.3 Manning's n-Va lues 

Spatia ll y varied Manning's n-va lues were estimated using District-prov ided 

GIS surface feature characteri zat ion coverage. Manning ' s n-valucs for each 

land usc type were establi shed with input from the Di stri ct. FL0-20 GDS 

was used to match each feature with its assoc iated n-va lue and to determine 

an area we ighted average n-va lue for each grid element (see Table 5.1 -

Su rface C haracterization Data) . Th is data is included in the FPLAIN.DAT 

fil e. 

Refi nement of Manning's n-va luc was conducted in th e model verifi cati on 

process. In some instances, ponding areas resu lt in "sti cky grid elements" in 

which computational time steps are decreased and thereby slow down the 

mode l. A recommended mea ns to decrease the potenti al o r magnitude of time 

decrements is to increase the n-valucs of the sti cky grid clements ; because 

ponding areas are essenti a ll y stat ic, increas ing n-values genera ll y docs not 

impact overall results. Conseq uent ly, n-va lucs in a few sti cky grid elements 

were adj usted (increased) to improve model run times. T he detailed 

procedures and data files arc included in Appendix C. I. 

Wood/Pate! 

5.4 Area Reduction Factor Data 

Area reducti on factor data (ARF. DAT) and widt h reduction factor data 

(WRF.DAT) was applied to applicable grid clements to represent build ings or 

other feat ures that e ither remove area or vo lume from a grid c lement 

(ARF.DAT) or obstruct a percentage of fl ow in a specifi c direction 

(WRF.DAT) . The Distri ct provided G IS surface feature characteri za ti on 

shapefi lcs identifies building footprints within the study area . An automated 

process to determine the ARF.D AT for each grid element was developed. 

Width reduction factors (WRF.DAT) have limited use s ince there are not 

many fl ood wa ll s (fences) within the stud y area. Refin ement o f area 

reduction factor data was conducted in the model verification process. The 

deta il ed procedures and data fi les are inc luded in Append ix C.2. 

5.5 Hydraulic Structure Data 

Wood/Pate] identifi ed sixty four (64) ex isting bridges/culverts that impact the 

drainage patterns. Some of the signifi cant bridges were modeled as open 

channels and structures small er than 24" diameter were not modeled. A tota l 

of forty two ( 42) structures were modeled with a tota l of fifty nine (59) rat ing 

curves in the hydrauli c structure data set. No signifi cant storm drain systems 

ex ist wi thin the study area. The co ll ected GIS shapcfi lcs and ava il ab le as

built drawings as well as related studi es and hydrauli c mode ls were used to 

help identify the locations , dimensions, and in let/outlet e levations of these 
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structures . Field measurement s of the structu res during site visits and fi e ld 

surveys were also used to develop the rating curves . The detailed procedures 

and data files for the development of the hyd rauli c structure data 

(HYSTRUC.DAT) are included in Appendix C.3. 

5.6 Base Model Input Data Evaluation and Refinement 

As a part of the ana lys is , several eva luati ons and refinements were made to 

the FPLAIN.DAT base fi le to accurately represent the ground surface within 

the study area. A summary of these eva luati ons fo llows: 

• Revisionsfor Gila Bend Canal Full Flow Conditions 

The grid elevations within the Gila Bend Canal needed to be adjusted for 

full-flow conditions, s ince the cana l flow conveya nce is minimal for the 

I 00-year flood event. The elevations from the surface generated by the 

left and ri ght bank top alignment data were transferred to the FL0-2D 

grids within the Canal area. The detail ed procedures and data fil es for the 

rev isions of grid eleva ti on data , due to the Gi la Bend Canal full-flow 

conditions , arc inc luded in the appendi ces of the Gi la Bend ADMP FL0-

20 Analysis Technica l Data Notebook (TON). 

Table 5.1- Surlace Characterization Data . 

Surface Characterizat ion Default Data 

OBJECTID CLASS ID Type Class Description lA RTIMP vc lnitSat n 

1893 4 Urban Medium Vegetati on Shrubs and bushes 0.100 0 100 normal 0.055 

1 5 Urban Low Vegetat ion Law ns and low shrubs 0.100 0 60 norma l 0.055 

22 8 Desert Ra nge land Bare Ground Desert Range land Bare Ground 0.350 0 0 dry 0.040 

26 12 Wash Bottom Natural wash and river bottoms 0.100 0 0 dry 0.035 

23 13 Concrete Sidewalks, curb, pat ios 0.050 98 0 norma l 0.020 

1874 14 Aspha lt Streets and parking lots 0.050 95 0 normal 0.024 

405 15 Bui ldings Physica l structures that are f low obstructions 0.050 95 0 norma l 0.024 

1776 17 Water Lakes, cana ls, ponds 0.000 100 0 saturated 0.040 

1792 21 Unpaved road Gravel and dirt roadways and shoulders 0.100 50 0 dry 0.030 
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• Revisions Due to Major Embankments 

The eleva ti ons for 25- foot grids of the FL0-20 model tend to be lower 

than the e levations of the 5- foot ce ll raster surface eleva ti ons fo r the top 

o f the major embankments, such as the top o f bank for the G il a Bend 

Canal and 1-8 , since the elevati on for each grid is the average elevati on of 

the 25 elevati ons of the 5-foot ce ll ras ter data. The top eleva tions for the 

Gil a Bend Canal were adjusted to eva luate the Oooding overtopping 

potenti al a long the Gil a Bend Canal a li gnment. T he detailed procedures 

and data fi les for the rev isions of grid elevation data for the top of bank of 

the Gil a Bend Canal are included in appendices of the G il a Bend AOMP 

FL0-2 0 TON. 

• EFaluation of I -D Channel Modeling .for Sand Tank Wash 

Wood/Pate! 

A HEC-RAS model was developed for a short porti on of the Sand Tank 

Wash near the Gil a Bend Canal (6 cross sections) with both geometri c 

data of the cross secti ons fi·o m the T IN surface and 25-foot grids. The 

modeling results including cross secti ons and profi les show that the cross 

secti on data fi ·om both the surface and the 25-foot grid are close, and no 

one-dimensional channel mode ling is necessary for the Sand Tank Wash. 

The deta il ed procedures and data fil es for the eva luati on of I -D channel 

modeli ng are included in appendices of the G il a Bend FL0-2D TON. 

FL0-2D Analysis- Phase II 
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SECTION 6 : RECOMMENDED ALTERNATIVE REFINEMENT 

The recommended a lternati ve improvements include the reconstructi on of the Sand 

Tank Wash Levee by improving and extending the levee to meet FEMA standards; 

constructin g the 80-foot wide Bender Wash overchute; constructing the Scott Avenue 

Wash Levee to FEMA standards; improving the channe l along the G il a Bend Canal 

from Capitol Avenue to the Sand Tank Wash Levee, and constructing a new detention 

bas in west of the Sand Tank Levee and south of the Gila Bend Cana l. The co mplete 

system would be designed for the I 00-year event. 

To better defin e the ex isting fl oodplain , on-site hydrology was deve loped as part o f the 

recommended alternative refin ement. FL0-20 was used to simulate spati a ll y vari able 

rain fa ll and rainfall losses due to infiltration . Using the refin ed FL0-2D model 

incorporating the on-site hydrology, the recommended alternative was refined to meet 

the obj ectives of the flood protection system. 

6.1 On-Site Hydrology 

6. 1. 1 Methodology 

The FL0-2D on-site hydrology is made up of two major input 

parameters, the spatiall y vari ed rainfall (RArN .DAT fi le) and the ra infa ll 

losses (INFIL.DAT fil e). These fi les were ge nerated usin g vari ous data 

per the Di strict' s methodology. 

6. 1.2 Rainfa ll 

6. 1. 2.1 Rainfa ll Data Acquisition 

The ra infall data for the stud y area was provided by the Di stri ct. 

The origin of the data comes from the Nati onal W eather Service 

(NOAA). The data prov ided was the NOAA Atl as 14 total 

storm depths for the 1 00-yea r, 24-hour event in ASCll format 

for the Semiarid Southwest (SW) region (Sec Appendix D.l-1 

fo r provided Data) . 

6. 1. 2.2 RAIN. DA T File 

Wood/Patel 

The NOAA 14 rain fa ll grid provided by the Di stri ct was used to 

generate the modeling ra in fa ll grid by merging the acquired 

ASC II data with the FL0-2 0 modeling grid (RAIN.OAT) . Thi s 

was done by first crea ting a ra ster file from the Di stri ct provided 

data. The ras ter fil e was then converted to an ES RI po lygon 

shapefi lc format (.shp). In loca ti ons where the FL0-2 D 

modeling grid intersects multiple NOAA 14 rainfall va lues , the 

modeling ce ll s were ass igned the weighted average NOAA 14 

rainfall depth . The total rainfa ll depth for the study area ra nges 

from a minimum of 3. 197-inches to a max imum storm total of 

3.259- inchcs for the I 00-ycar, 24-hour event (Figut·c 6.1 -

NOAA 14 Rainfall Data) . 
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In order to spati a ll y di stribut e the range o f rainfall depths across 

the proj ect sit e, the rainfa ll depth area reducti on vari abl e was 

used. The individual ra in fall depth for each grid element was 

converted to a percentage of the maximum depth of prec ipita ti on 

(See Appendix D. l-1 for modeling data) . 
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6. 1.2.3 In filtration 

The loss method used for this analysis is the Green and Ampt equati on. 

T hi s approach requires the follo wing parameters : 

• XKSAT (saturated hydrauli c conducti vity) 
• PSJ F (cap ill ary suction head) 
• DTHETA (vo lumetri c soil moi sture deficit) 
• RTIMP (percent effective impervious area) 
• lA (initial surface abstraction) 

All input data and parameters required to calcu late the FL0-2D input data 

was obta ined from the District's G IS database including the Surface 

Feature Characteri stics, and SSURGO so il s coverage (provided by 

District). The process for extracting, calculating, gridd ing and/or 

formatting the data is described below, and the JNFJL.D AT fi le generated 

can be found in Appendix 0 .1-2 . 

6. 1.2. 4 XKSAT 

6.1.2 .5 PSIF 

Wood/Pate! 

The va lues for saturated hydra ul ic conductivity from the 20 I 0 

NRCS SSURGO soi l survey coverage for each soil type were 

provided by the District. The entire project fa ll s within Map 

unit 653 Gil a Bend-Ajo Area . The so il s polygon shapefi le was 

first converted to an ASCII grid in ARC Map. The ASCII grid 

was then loaded into GDS to create the average XKSA T va lue 

for each grid ce ll , simil ar to how the manning's "n" grid va lue 

was generated. 

Once the XKSAT grid was generated, exce l was used to 

determine the value for the capi llary suction head (PSTF) . The 

FL0-2D manua l provides a regress ion eq uation of Figure 4 .3 of 

the Di stri ct' s Hydrology manual (sec Figure 6.2 - Composite 

Values of PSIF & DTHET A as a Function of XKSAT) . 

PSIF = e(0.98 13-0.439 1n (XKSAT) I 0.005 t ln(XKSAT)) 2 
I 0 006Q'In(XKSAT)) ' ) 

The PSIF va lues were added to the exce l fi le, along with 

XKSAT to continue building/populating the INFIL.DAT grids 

fi le. 

6. 1.2.6 DTHETA 

Similar to ca lculations for the capi ll ary suction head (PS IF), the 

vo lumetri c so il moisture defi c iency (DTHET A) is a fun ction of 

XKSAT. Per direction from the Di stri ct an initi al "normal" 

saturated condition was implemented, and DTH ETA was 

ca lculated using the followi ng equation from the District. 

Where: 0.4 < XKSAT < 1.2: 

ln (XKSAT) ln(0.4J ((In 0.3)- ln (0.25)}+ 1n (0.25) 
DTHETA= e ln(UJ- In(OAJ 

W he1·e 0.15 < XKSAT < 0.4: 

DTHETA= 0.25 

FL0-20 Ana lysis - Phase II 

All XKSA T va lues are within the ranges above, so no add itiona l 

equat ions were used. 

6. 1.2. 7 /A and RTIMP 

The va lues for RTIMP and lA were obtained from the Surface 

Feature Characteri zation database and corresponding coverage 

obtained from the Di stri c t. The same method as the manning's 

" n" grid generation was used to create model grids for these 

parameters. The IA va lues used in the model were adjusted in 

the excel spreadsheet by subtracting the TOL (.004 ft) va lue 

converted to inches tl·om the lA values assigned to each grid. 

(IAmodel = IA-TOL) These va lues were then added to the exce l 

spreadsheet along with XKSAT, PSIF, and DTHET A. 

Fif!ure 6.2- Composite Values olPSIF & DTHETA as a Function oi"XKSA T 
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6.2 Existing FL0-2D Modeling Results Evaluation 

After the FL0-20 input fil es were deve loped and eva luated, the FL0-2D 

model was executed successfully. Fo ll ow ing the Distri ct ' s FL0-2D Rev iew 

Guidelines (Rev ised version of July 20 12), Wood/Pate! reviewed the FL0-20 

modeling results as summarized below. 

6.2. 1 

Wood/Pate! 

Checking Output Files 

The model run-time issues were eva luated through the rev iew of the 

FL0-2D output data fi les: 

1.) Vol ume conservat ion check - SUMMARY.OUT fi le is rev iewed and 

the total flood vo lume is balanced by the storage and outgo ing 

vo lume; 

2.) Surg ing and velocity check - T he HYOROG post-processor was 

utili zed to rev iew the cross section hydrographs. VEL TIMEFP.OUT 

is rev iewed for max imum ve locities; 

3.) Sticky grid elements Check - T IME.OUT fil e was rev iewed to check 

the number of time step decreases and determine if anything can be 

done fo r these grids to reduce the computer run time; 

4.) Manning ' s n-values check - ROUGH.OUT fi le was rev iewed to 

eva luate the ori ginal Manning ' s n va lues and their changes ; 

5.) Floodplain cross section hydraulics check - HYCROSS.OUT, 

CROSSM AX.OUT, and CROSSQ.OUT were rev iewed fo r the 

predefi ned cross sections; 

6.) Hydrauli c structure rating curves check - HYDROSTRUCT.OUT 

was reviewed fo r each of the rating curves ; 

7.) Hydraulics for each grid check - MAXQHYD .OUT was rev iewed 

for the hydrauli cs for the max imum flow and corresponding flow 

depth , veloc ity, water surface elevati on, and flow d irect ion. 

The su mmary of these output fi les are loca ted in Appendix D.2 . 

6.2.2 FL0-2D Post-Processor: Mapper 

The FL0-2D post-processor - Mapper was applied to review the 

modeling results. Eight (8) shapc fil cs were generated during the 

modeling result s review process : Elevati on at ce ll. shp, Water elevation at 

ce ll. shp, Flow depth at cell. shp, Ve loc ity at cell. shp , Hazard map.shp , 

Flood hazard map. shp, Area of lnundation .shp , Mgrid .shp . These 

shapefi les are included in fi le folder Shapef il cs of Appendix D.2. 

II 

6.2.3 
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District GIS Too ls 

The District-provided G IS Tools were utili zed to eva luate the modeling 

results. The group layer fil e named Ex isting i00Year_ 24Hour. lyr was 

created . The FL0-2D modeling resu lt s including max imum fl ow depth , 

velocity, elevati ons combined discharge, and flow direc ti ons were 

rev iewed using these G IS too ls. These layer fil es are included in file 

fo lder " lyrfil es" in Appendix D.2. 
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6.2.4 District Spreadsheet Too ls 

T he Di stri ct-provided spreadsheet "H ydrographs_ Structure _FPXS 

.XLSM" was used to generate hydrographs for fl ood pla in cross secti ons 

based on the HYCROSS .OUT and hydrauli c structure rating curves 

HYDROSTRUCT.OUT output fil es. T he spreadsheet and the generated 

hydrographs are located in Appendix D.2 

6.2. 5 SummWJ' of Existing Condition rnodeling 

As shown in Figure 6.3 - Existing Conditions Flow Depth , the area 

south of the G il a Bend Canal between Scott Avenue and the ex isting 

Sand Tank Levee wo uld experience signifi cant fl ood ing during the I 00-

year, 24-hour storm event The Gi la Bend Canal and the existing railroad 

ali gnments north of the canal create ponding conditions with inadequate 

outfal ls for the area to the south of the struc tures . 

6.3 Re11nement of the Recommended Alternative 

Using the refined existing fl oodp la in , the Recommended Alternati ve was 

evaluated in FL0-20 to determine th e effectiveness of the components. 

6.3.1 Recommended ADMP Alternative 

The Recommended Alternati ve includes the improvements to the Bender 

Wash overchute over the Gila Bend Canal , the reconstruction of the Sand 

Tank Levee, the Scott Avenue Levee, the channel south of the G ila Bend 

Canal, and the small detention basin west of the Sand Tank Levee and 

south of the G il a Bend CanaL 

T he o ri ginal Recommended Alternative components were modeled us ing 

FL0-20 with both on-s ite and off-s ite hydrology. The ori ginal Sand 

Tank levee a li gnment was initi all y proposed from Ma in Street to the G il a 

Bend CanaL As shown in Figure 6.4 - Original Recommended 

Alternative, the original Sand Tank Levee a li gnment is outflanked south 

of Main Street a ll owing a signifi cant amount of ponding behind the Gi la 

Bend CanaL 

6.3.2 Refin ements performed on the Recommended Alternative 

Wood/Patel 

As a part of thi s ana lysis, several refi nements were ex pl ored to determine 

the most effec ti ve flood protection for the study area and arc summari zed 

below: 

• A va ri ation o f the Sand Tank Levee was ex tended approximately 500 feet 

to the south from the orig inal prefened a lternati ve to determine the 

minimum length th at the levee wou ld need to be extended to prevent the 

Sand Tank Wash from inundatin g th e deve loped area . 
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o T hi s a li gnment extension still a ll owed fl ow to enter the 

developed si te from the Sand Tank Wash, resu lting in a 

signifi cant a mo unt of pond ing . 

• T he Sand Tank Levee was extended to the west of the original preferred 

a lternat ive running para ll e l and north of Ma in Street for approx imate ly 

800 fee t to just east ofSa int Lois Avenue. 
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o The modified Sand Tank Levee a li gnment created a ponding 

situati on to the south ultimatel y allowing the levee to be 

outflanked west of St Louis Avenue . Furthermore, this 

ali gnment modification produced grea ter flo w depths for 

properti es to the south of Main Street. 

• The Scott Avenue Levee a li gnment was reduced by approximately 500 

feet from the original preferred alt ernati ve to the ex isting M artin Avenue 

a li gnment. 

6.3.3 

Wood/Pate! 

o The resulting Scott Avenue Levee was outflanked from the Scott 

Avenue Wash flows, creating additional ponding behind the Gila 

Bend Canal. 

Final Refined Preferred Alternative 

After multipl e iterations were performed on the original recommended 

alternative, a refi ned a ltemati ve was se lected (see Figure 6.5 - Refined 

Recommended Alternative): 

For the Sand Tank Wash Levee, the a li gnment was extended 

approximately I ,500 feet for a tota l length of approximate ly 2 ,800 feet to 

the south to prevent outflanking and flo oding in the developed area. 

The Bender Wash Canal Ovcrchutc Improve ments include replac ing the 

ex isting three 30-inch cul verts with an 80-ft wide concrete overchute to 

continue hi stori ca l fl ows downstream of the G il a Bend Canal. 

For the Scott Avenue Levee, the approximate 2,000-foot levee a li gnment 

effectivel y protects the developed area. This a li gnment would encounter 

app rox imately 4 ac-feet of on-s ite runoff behind the proposed levee and 

the G ila Bend Ca na l in the vicinity of the ex isting Unity Park. 

To reduce pond ing and convey the loca l drainage, the ex isting channel is 

to be enl arged to adeq uate ly convey the I 00-yea r loca l runoff along the 

G ila Bend Canal from Capito l Avenue to Sand Tank Wash. 

A new detention bas in is to be constructed at the downstrea m e nd o f the 

Gil a Bend Canal channel to hold approximate ly 9.5 ac- feet produced by 

part of the loca l drainage area between interstate 8 and the G il a Bend 

canal. The new basin wo uld have a new 36-inch outl et pipe into Sand 

Tank Wash . 
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SECTION 7: CONCEPTPLANDEVELOPMENT 

7 .J Hydrologic and Hydraulic Design 

7. 1.1 Contributing watershed 

The contributing loca l watershed is approximate ly 140 acres in s ize and is 

bounded by the G il a Bend Canal on the North , 1-8 on the south , Sand 

Tank Wash on the east and Scott Avenue Wash on the west. 

7. 1.2 Design Flood 

The interceptor channel a long the Canal is designed fo r the loca l runoff, 

I 00-year flood with no freeboard . The design for the detention basin at 

the Sand Tank Levee is based on the I 00-year, 24-hour storm. 

7.2 Concept Plan 

The recommended improvement plans are as fo llows: 

• Bender Wash Canal Overchute - Replace the existin g thJ·ee 30-inch 

culverts with an 80-ft wide concrete overchute 

• Reconstruct Sand Tank W ash Levee - Reconstruct and extend levee on 

Sand Tank Wash to FEMA standards. 

• Construct Scott Avenue W ash Levee - Construct levee to FEMA 

standards 

• Construct Sand Tank Basin and Channel - Enl arge channel a long the G ila 

Bend Cana l from Capito l Avenue to the Sand Tank Was h Levee. 

Construct the new detention bas in at the downstream end of the G il a 

Bend Canal Channel with a new 36-inch outlet pipe into Sand Tank 

Wash. 

7.2. 1 

Wood/ Pate! 

Sand Tank Levee 

The ex istin g levee was not constructed to FEMA Standards and is 

ove rtopped during the I 00-yea r fl ood. In orde r to improve fl ood control, 

the levee will be reconstructed to meet FEM A freeboard requirements. 

T he levee wi II also be extended south in order to avo id being outfl anked . 

T he wo rk will include th e excavat ion of the ex ist ing levee, construct ing 

th e new levee embankment and so il cement bank protecti on on th e was h 

side of the levee. Extendin g the levee south will require reconstructi on o f 

7.2.2 

7.2.3 

a section of Main Street in o rder for traffi c to traverse the levee. See 

Exhibit 2 - Sand Tank Wash Levee Concept Plans. 

Scott Avenue Wash Levee 

Presentl y the Scoll A venue Wash contributes to fl ooding south of the 

G ila Bend Canal. In order to contro l the fl ooding a levee is to be 

constructed to FEMA requirements. A levee ali gnment a long the wash 

was chosen by avo iding exi sting struc tures. The work will inc lude the 

construction of levee e mbankment and soil cement bank protecti on on the 

wash side of the levee. See Exh ibi t 3 - Scott A ven ue Wash Levee 

Concept Plans. 

Bender Wash Canal Overchute 

Under exi sting conditions, Bender Wash has a I 00-year di scharge of 

4,900-cfs that reaches the Gila Bend Canal. It then combines with the 

flow from the Sand Tank Wash for a combined peak di scharge of 18,300-

cfs. Under current conditions, there are three 30-inch existing cul verts 

under the canal at Bender Wash with flow capacity of about I 00-cfs. A 

signifi cant amount of the flow gettin g to Bender Wash is di verted to the 

ex isting Sand Tank W ash ovcrchutc; approximately I ,200 feet to the 

west. The fl ow crosses the ex isting G il a Bend Canal where the fl ow is 

forced back over to the Bender Wash channel and through the bridges 

under the railroad and highway. The movement of fl oodwaters from 

Bender wash to Sand Tank W ash overtaxes the Sand Tank W as h 

overchute and presents an erosion and overtopping hazard to the canal 

embankment. 

To imp rove flow conditions at the canal, a new 80-ft w ide canal 

overchutc is recomme nded at Bender Wash which is des igned to pass 

about 6800 cfs. T he wo rk will inc lude a new canal siphon. Thi s wi ll 

require excavat ion of the ex isting canal, insta ll ati o n of doub le 96-i nch 

pipe to s iphon the cana l water, insta ll at ion of new concrete headwa ll s on 

e ither end of the pipes, and reconstruct ion of the Ca nal at each end of the 

siphon. Sec Exhibit 4 - Bender Wash O verchute C oncept Plans. 

7.2. 3. 1 Needfor in vestiga tion o(Downstream Impacts 

Prior to the des ign and constructi on of the Bender Wash 

overchutc, a n eva luati on of the fl oodwa ter impacts to the 

downstream properties shoul d be conducted to obta in acceptance 
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from the properl y owners a long Bender Wash from the Cana l 

downstream, about 3,000 feel to the confluence with Sand T ank 

Wash. C urrentl y onl y about 200 cfs can pass through the Cana l 's 

three 30-inch cul verts at Bender Wash. The overchute additi o n 

w ill dramatica ll y increase tha t conveya nce capacity to about 

6,800 cfs. In terms of the I 00-year flood , the overchule w ill 

improve downstream conditi ons as it will minimize the potenti a l 

for Cana l overtopping that is predi c ted to occur under curre nt 

conditions. However, during small , more frequent fl oods that do 

not currentl y overtop the Canal , Bender Wash will experi ence 

significantl y greater flows. It is thi s increase in the flow rate for 

the more frequent fl oodin g events that property owners between 

the Canal and the Sand Tank Wash confluence will need to 

accept . The Town and/or the Distri ct should secure the 

downstream property owners' acceptance pnor to the 

constructi on of the new overchute . 

Sand Tank Channel 

The South Gi la Bend Drainage improvements consist of enl arging th e 

existin g drainage channe l along the G ila Bend Canal, constructing a new 

detention basin on the upstream side of the Sand Tank Wash Levee, and 

replacing the cul vert that discharges through the levee into Sand T ank 

Wash. 

Homes in the South G il a Bend area suffer from a common problem 

associated w ith elevated canal s; storm water runoff ponds a long the 

upstream s ide of the G i Ia Bend Canal embankment and , since the Canal is 

constructed on a re lati vely fl at slope w ith littl e latera l conveyance, water 

accumu lates and causes fl ood ing of the upstream properti es. 

Currently there is a sma ll , unders ized drainage channel buill on a very fl at 

slope that runs alo ng the Canal to the Sand Tank Wash Levee. At the 

levee, there is an ex istin g 36- inch cul vert th at dra ins out through th e levee 

and into the was h. The invert e levati o n of the ex isting cul vert is onl y 2- ft 

to 3-ft below the lo ts. Runoff tends to accumulate a long the Canal and 

backs up at the cul ve rt. Thi s causes fl ooding o f the ya rds and homes 

adj acent to the canal. 
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The plan is to enl arge the ex istin g channel to convey the I 00-yca r nood . 

The local runo ff, I 00-year nood was used for des ign so tha t in the future 

the noodpla in can be complete ly removed from behind the cana l. 

T he new detention basin will be excavated to an invert e levati on o f 733.5 

feet to provide an outl et for the enl arged channel. The deeper outl et 

a llows the channel to have an adequate s lope. 

Another problem is that the flap gate on the ex isting cul vert tends to get 

clogged with debri s on the wash side of the levee, causing it to get stuck 

in an open pos ition. This increases the risk of floodin g from the Sand 

Tank Wash. The plan is to reconstruct the fl ap gate with a T idefl ex check 

valve that is less susceptible to clogging. See Exhibit 5 - Sand Tank 

Wash Channel and Basin Concept Plans. 

7.2. 5 Gila Bend Canal Channel Detention Basin 

T he new earthen interceptor channel will have a bottom width tha t vari es 

from I 0 feet to 3 feet and 4H : IV side s lopes. The depth of flo w for the 

I 00-year fl ood will vary from about 2 feet to 3.5 feet and the velocity of 

the fl ow wi II be I .5 to 3 feet per second . The channel will be re-vegetated 

with nati ve grass seed to help control erosion and prov ide an attracti ve 

aesthetic treatment . 

The new detention basin will a lso be earthen with 6H : IV side slopes. The 

bas in will be about 2 .3-acres in size and will store approximately 9.5 ac

feet of runoff. Water depth in the bas in during the I 00-year, 24 -hour 

nood will be approximately 6.3 feet at th e deepest part of the bas in . See 

Exhibit 5 - Sand Tank Wash Channel and Basin Concept Plans. 

7.3 Existing Utilities 

7.3. 1 lntmdw:tion 

Wood/Pate! 

T he ex iting utiliti es within the proj ect limi ts and the potenti a l confli cts 

with the Recommended Alternati ve are summari zed below. U tility 

info rmati on was provided by the owner of each utility and included cable 

informati on from Cable Ameri ca and Century Link Inc ., electr ic 

informati on from APS, and wa ter and sewer informati on from the Town 

of G il a Bend . Southwest Gas was also indi cated as a utility in the area 

but after further contact they sa id they had no utiliti es in the a rea. Ta ble 

Top Telephone Company, Inc. also provided info rmati on on util it ies but 

FL0-2D Analysis - Phase II 

all res ided north of the G il a Bend Canal outs ide of any area of connie!. 7.3.2 Existing Utilities 

Sec Figure 7.1 - Existing Utilities fo r an overview of the ex isting Utility providers with fac iliti es within the study area were contacted to 

utiliti es a nd Appendix E - Concept Plan Development for utility data. determine what fac iliti es may be present. 

IS 

7. 3.2.1 Wa ter and San i tO I )' Sewer 

The C ity of G il a Bend provides both water and sewer to a 

portion o f the study area. 
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7. 3.2.2 Natura l Gas 

Although Southwest Gas was identifi ed by B lue Stake as having 

facilities in the study area , Southwest Gas ensured no fac iliti es 

were present within the study area . 

7. 3.2.3 Electric Power 

T he stud y area is located within the service area of Ari zona 

Public Servi ce. Power is provided to the stud y area primaril y by 

overhead di stribution . 

7.3.2.4 Cable TV 

Cable TV serv1ce is provided by Cable America and Century 

Link, lnc. Cable TV is not considered a criti ca l utility conflict , 

but is shown for information purposes. 

7. 3.2. 5 Telephone 

Telephone lines owned by Table Top Telephone Company, Inc. 

are present within the stud y area. 

7.3.3 Planning Constraints 

The development of design so lutions for the site is impacted by ex isting 

utiliti es and certa in physica l constraints . Whil e the conceptual des ig n 

accommodates the known ex isting utilities, the vert ica l a li gn ment of the 

proposed systems may require adjustment during final des ign to 

accommodate new utiliti es or the identifi cation of ex isting ut iliti es whose 

locations were not known at the time of the conceptual design. 

7.3.4 Existing Utilities Conflir.:ts 

The development of des ign so lutions for th e Recommended Alte rnat ive is 

impacted by the fol lowi ng known utiliti es : 

7.3.4. 1 Sand Tank Wash Levee 

WoodiPatel 

Ex isting overhead power lines have the potenti a l to encroach on 

the reconstruction of the Sand Tank Was h Levee. Adjust ing the 

Main Street roadway profi lc to provide a crest vertica l curve at 

the end of the levee may be impacted by a 12- inch wate rline 

whi ch runs south a long th e Sand Tank Wash and will be crossed 

by the proposed levee a li gnment . Fiber opti c ca ble wire owned 

by Century Lin k, Inc. runs a long the cast side of th e levee 

a li gnment. Cable Ameri ca has fiber optic wire that runs a lo ng 

Main Street w hi ch may connict with the construction of the 

levee. 

7.3.4.2 Gila Bend Canal Channel 

The additi on of the channe l and detention bas in a long the G il a 

Bend Canal w ill result in confli cts wit h the ex isting overhead 

power lines. 

7. 3.4.3 Scott Avenue Wash Levee 

Existing overhead power lines confli ct w ith the proposed 

ali gnment of the Scott Aven ue Wash Levee. A 6- inch waterline 

extends southwest a long Martin Avenue and ends just past the 

proposed levee a li gnment. 
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SECTION 8: ENVIRONM ENTAL OVERVIEW SUMMARY 

8.1 Environmental Overview Summary 

Western Technologies Inc. contrac ted with the Distri ct to provide an 

Environmental Overview (EO) for the ADMPU (See. l for the full 

Environmenta l Overview Summary Report). T he EO draft report is dated 

A ugust 27,2014. T he purpose of the EO was to prov ide a genera l hi stori ca l 

and en vironmenta l rev iew of the proposed improvements in an e ffort to 

identify areas of potentia l environmental concern that may req ui re additi onal 

investi gati on. 

T he majority of the improvements were located near the existing G il a Bend 

Canal, Martin Avenue, Main Street, and the Sand Tank Wash. These 

improvements, referred to as the northern portion of the study area, included: 

the canal basin , canal channel, canal c rossing improvement, Sand Tank Levee, 

and Scott Avenue Wash Levee. 

W estern Technologies reviewed the standard Federal , State, and loca l 

governmental envi ronmental databases conducted as part of thi s assessment. 

The project location was not identifi ed on the searched Federal or State 

databases. A li sting for a Resource Conservation and Recovery Act (RCRA) 

CotTecti ve Acti on (CORRACTS) facility was identifi ed in the surrounding 

area on the Federal databases. The groundwater migration and potenti a l for 

human exposure at the CO RRACT facility was considered under control and 

it reported ly had not had recorded violations for the pas t five years. T hi s 

fac ility was a lso a conditionall y exempt small quanti ty generator. Union 

Pacific Ra ilroad was identifi ed as a RCRA Non-Generator located north of 

the proj ect location. A so lid waste fac ili ty was also identifi ed 0 .1 43 miles 

north east of the proj ect location. The fac ility was a waste tire co ll ector and 

was li sted as inactive. 

Thirteen leak ing underground storage tank (LUST) listings were identifi ed 

within the respecti ve sea rch radius fro m the project location in the Sta te 

database. Each of these LUST ' s was li sted as closed and had repo rted ly 

impacted so il on ly. O ne LUST site was a lso identifi ed on the AZUR ITE 

database, for its in vo lvement with the ADEQ LUST program . 

Based on the rev iew performed by Western Techno logies Inc., the portions of 

the study a rea located ncar the G il a Bend Cana l and Ma in Street were e ither 

Wood/Patel 

vacant land or portions of res identi al deve lopment s. T he Tucson, Corne li a, 

and G ila Bend Railroad tracks, located north of the project loca tion , were 

present since approximate ly 19 16. According to Sandborn Maps from 193 1, a 

tra in yard and depot for Tucson , Corneli a, and G il a Bend, as we ll as Southern 

Pac ifi c Railroad , were present north of the s ite between the Gila Bend Canal 

and Pima Street. T he Sanbom Maps identified severa l oil storage tanks, a 

turntable, coo li ng towers, and a sump in the tra in yard . The Arizona Edi son 

Electrica l and Ice Plant was identifi ed to the west of the trai n yard , near the 

north end of the Scott Avenue Wash Levee. T he ice house was depicted with 

ammo nia coo ling towers, and several o il storage tanks, including one 

undergro und tank. The streets, surrounding residences, and train yard were 

visible in aeria l photographs dated 194 7 and later. In a 1996 aeri a l 

photograph, dark staining was observed near the railroad tracks north of the 

proj ect locati on. 

Due to the close proximity of these fac iliti es to the proposed ADMPU 

improvements, and the likelihood that hazardous and/or petrol eum substances 

were stored and used at th ese facilities, WT believes the form er tra in yard and 

ice plant represent a potentia l environmenta l concern for subsurface so il s 

and/or gro undwater to have been impacted . WT recommends fu rther 

assessment of these areas before an in for med opinion regarding the project 

can be made. 

8.2 C ultura l Resource Review Summary 

The Distri ct authorized EcoPian Assoc iates, Inc., to prepare a C lass 1 Cultura l 

Resources Overview for th e G il a Bend ADMPU. The area o f potentia l effects 

(APE) for the proposed dra inage improvements was defin ed by the Distri ct as 

a 300-foot buffer around a ll identifi ed struc tures , in ord er to account for 

potential shifts in the design of structure a li gnments. 

EcoPl an conducted a review of cu ltura l resource reco rds w ithin one half- mil e 

of the APE. Records curatcd by AZSJTE and the A ri zona State Museum 

(ASM) we re consulted for prior projects and known resources w ith in the 

search area . Histori c Ge neral Land Office (GLO) plat maps, maintained by 

the Bureau of Land Management, were reviewed for indications of 

undocumented hi stori c buildings or structures. In additio n, the Mari copa 

County Assessor 's Office Parcel Viewer was accessed to determine if any 

historic-age bui ldings arc present within the APE. T he records sea rch 
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identifi ed nme (9) prior cultural resource survey projects, twent y-o ne (2 1) 

reported cultura l reso urces, and fo ur ( 4) undocumented hi storic roads or tra il s. 

There are no des ignated cu ltura l resources areas within the improvement area 

however there are a tot a l of seven (7) hi sto ri ca l buildings within 300 feet of 

the APE. The hi stori ca l building dates range from the 1940s to the 1960s. 

Further description and locat ion of the s ites are confidenti al and can onl y be 

di stributed as-needed . 

8.3 Biological Resources Report Summary 

T he Distri ct authorized EcoP ian Associates, Inc., to prepare an upd ated 

biological resources report for the Gil a Bend ADMPU (See.2 for the full 

Updated Biologica l Resources Report) . Similar to the Cultural Reso urce 

investi gation , the area of potenti a l effects (APE) for the proposed drainage 

improvements was defined by the District as a 300-foot buffer around a ll 

identified structures, in order to account for potentia l shi fts in the design of 

structure ali gnments. 

The terrain , which inc ludes various proposed drainage improvements, li es 

between approximately 740 and 770 feet e levati on above mean sea leve l on 

re lati vely fl at terrain that descends graduall y from south to north . Terrain in 

the proj ect area is largely undeveloped and supports a re latively undi sturbed 

nati ve plant community. The vegetative community has re lat ive ly low 

species diversity but includes cacti such as candy barre l cactus (Ferocactus 

wislizeni) , jumping cho ll a (Cylindropuntia fidgida var . .fulgida) , and widel y 

scattered saguaro (Carnegiea g igantea). Plant divers ity and density increases 

a long desert washes where trees such as velvet mesquite (Prosop is velutina) , 

blue palo verde (Parkinsonia .florida), and desert ironwood ( 0/neya tesota) , 

and shrubs such as Anderson thornbush (Lycium andersonii) are present. 

T he U .S. Fish and Wi ldli fe Service (USFWS) Info rmati on, Planning and 

Conservation (IPaC) offic ia l li st of federa ll y protected species with the 

potenti a l to occur in the project area inc ludes nine e ndangered, proposed 

threatened , and candida te spec i es~a part ia l li st of federa ll y protected species 

known to occur in Maricopa County (sec Table 8.1 - E ndangered s1>ecies 

Act Species List) . T he IPaC spec ies li st inc ludes the roun dtai l chub (Gila 

rolntsta) , a candi date fi s h spec ies , and birds suc h as the endangered 

Southwestern wi llow fl ycatcher (Empidonax trai/lii extin111s), Yuma clapper 

rail (Ret/Ius longim stris y umunensis) , and the ye ll ow-bi ll ed cuckoo (Coccyzus 
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americanus) , a proposed threatened species. The fi sh has no potential to 

occur within the project limits because the drainages pass ing through the 

project area only fl ow when sufficient rainfall s cause them to fl ow for a short 

time. The birds, because of their mobi li ty and the prox imity of suitable 

habitat along the ri ver, may occasionally be expected to fl y over the project 

limits, but they would not be expected to fo rage, nest, or even briefl y remain 

with in the project limi ts due to the lack of suitab le habitat. 

The IPaC species li st also includes the endangered California least tern 

(Sterna antillarum browni) , the endangered Sonoran pronghorn (A nti/ocapra 

americana sonoriensis), and the Sonoran Desert tortoise (Gopherus 

morajkai) . These species are uncommonl y observed and are rare breeds in 

Arizona. Although these species have occasional dispersing indi viduals that 

may be expected to range through the project area, they are not be expected to 

nest or range within the proj ect limits. 

Of the nine federall y li sted, proposed, and candidate spec ies potentiall y 

occurring in the project area, only the Tucson shovel-nosed snake is likely 

present in the proj ect area. It is reasonable to conclude that individua l Tucson 

shovel-nosed snakes may be impacted by project activity. Unf01t unately, due 

to their secreti ve habits, it is diffi cult to determine population densities. 

However, no amount of capture and off-site re location using the above 

techn iques wo uld serve to eliminate the potential that individuals may be 

affected by project acti vity. 

The AGFD on-line tool indicates that the Western burrow ing owl occurs in 

the proj ect vicinity. As a result of this potential habitat suitability, the 

follow ing measure is recomm ended. 

• Surveys for Western burrowing owls shall be completed with 

implementa ti on of applicable conservation measures in accordance with 

the 2009 protoco l developed by the AGFD- Burrow ing Owl Project 

Clearance Guidance for Landowners. 

Wood/Pate! 

Figure 8.1 - Adult Burrowing Owl (Photo by Bruce Taubert) 

In addition to burrowing owls, the Migratory Bird Treaty Act (MBTA) applies 

to nearly all other native bird species, most of which use shrubs and trees as 

nesting substrate. Because the project will di sturb the ex isting desert terrain , it 

is recommended that the fo ll owing measures be taken to avo id violations of 

the MBTA. 

Vegetation remova l and grubbing acti vities shall be completed from 

September I through February 28 to avo id harming any acti ve bird nests. 

If vegetati on remova l activities occur from March I through August 3 I, it is 

recomm ended that a biologist approved by the FCDM C conduct a bird nest 

search of affected vegetation and determine that no acti ve bird nests are 

present before removal can occur. 

Shrubs and trees may be removed if they have been surveyed wi thin fi ve (5) 

days prior to removal as long as only inact ive bird nests, if any, are prese nt. 

• Vegetation upporting acti ve nests should be rechecked every three (3) 

days unt il the nest is no longer act ive . At that time, vegetation removal 

can proceed. 
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Table 8.1 - Endangered Species Act Species List 
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SECTION 9: OPINION OF PROBABLE COST 

As a part of the refinement of the recommended alternati ve, an opinion of probable 

cost was deve loped for detail s and supporting documentati on. A summary of the 

ca lculati ons can be found below: 

9.1 Reconstruction of Levee and New Canal Overchute 

• Reconstruct Sand Tank Wash Levee - Improve and extend levee on Sand 

Tank Wash to FEMA standards. 

• Bender Wash Canal Overchute - Replace the existing three 30-inch 

culverts with an 80-ft wide concrete overchute 

Element 

Levee Extension and Reconstructi on 

Bender Wash Overchute Construction 

Construction Contingency (30%) 

Land Acqui sition 

Engineering Design and Admin Costs 

Total Costs 

9.2 Construction of Scott Ave Wash Levee 

Cost 

$8 13,222 

$452,493 

$379,7 15 

$ 11 2,7 18 

$411 ,358 

$2, 169,506 

• Construct Scott Ave Wash Levee - Construct levee to FEMA standards 

E lement 

Levee and Construction 

Construction Contingency (30%) 

Land Acqu isition 

Enginee ring Des ign and Ad min Costs 

Total Costs 

9.3 Construction of Sa nd Ta nk Basin and C hannel 

Cost 

$423,3 18 

$ 126,995 

$30,654 

$ 137,578 

$718,545 

• Construct Sand Tank Bas in and Channel - Enlarge channel along the G il a 

Bend Canal from Capito l Ave nue to the Sand Tank Wash Levee. 

Construct the new detention basin at the downstream end of the G il a 

Bend Canal channel with a new 36-inch outlet pipe into Sand Tank Wash. 

Wood/Patel 

Element 

Drainage Components Constructi on Costs 

Construction Contingency (30%) 

Land Acqui sition 

Engineering Design and Admin Costs 

Total Costs 

Cost 

$229,450 

$68,835 

$96,354 

$74,572 

$469,211 

The total cost for the three system components is est imated to be less than 

$3.5 million . 
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SECTION 10: ECONOMIC ANALYSIS 

Many o f the homes and businesses within the Town of G il a Bend are within a high 

hazard fiood zone (zones A, AH, AE, or FW). Figure I 0.1 identi li es the properti es that 

are included in thi s analys is. The li st of properti es and supporting analys is prepared by 

the Distric t can be found in Appendix H - Economic Analysis. 

The rating steps as outlined in the Federal Emergency Management Agency's National 

Flood Insurance Program Flood Insurance Manual, dated June 2014, Revised October 

2014 (V. Rating Steps, page RATE 17), is used to calcul ate insurance premiums per 

Wood/Patel 

year and per the life o f a typica l mortgage for each properl y. The cost o f da mage to 

res identi al structures if just one 1 00-year storm event occurred is ca lcul ated us ing the 

Cost of Flood ing too l on the F loodSmarl website (See Appendix H ). Table I 0. I - Cost 

of Flood Insurance and Single Event Storm Damage fo r Structures Potenti a ll y A ffected 

by a Levee presents a summary of the results o f the analys is. 

Additi onal costs not quantifi ed as part of thi s analysis include: non-residenti al structure 

damage, business impacts and loss of revenue; public infrastructure (i .e. roads, 

bridges); and potenti al ponding duration associated with the exi sting embankments. 

CJ Floodplain Parcels (w/Buildings) 

Flood Zone Current (FEMA) 

FloodZone 
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Table 10.1 - Cost of Flood Insurance and Si11gle Event Storm Damage for 
Structures Potentially Affected by a LeJ'ee 

Annual 30 years of 
Damage per 

Structure Type 
Premium Premiums 

I 00-year storm 
event 

Pre-FIRM 

Non-Residenti al $35, 184 $ 1,05 5,52 1 * 

Residenti al $ 16,868 $506,027 $2,448,8 10 

Post-FIRM 

Non-Residenti al $24,145 $724,354 * 

Residential $ 10,971 $329, 120 $695,330 

Totals $2,6I5,023 $3,144,140 

* Damage is not estimated for Non-Res idential prope1ties because of the 
vari abi lity in materials that might be damaged and the loss of business during 
and after the fi ood event. 

Table 10.1 illustrates that the damages resulting fi·om a single I 00-year fiood event 

would exceed the 30-year cumulative costs of the affected properti es' fiood insurance 

premiums. 
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SECTION 11: SUMMARY 

The Gil a Bend ADMP Update stud y area is a portion of the ori g inal ADMP and 

consists of an area of about 8 square mil es encompassing downt own Gila Bend. To 

refine the potentia l fl ood hazards for the area , separate studies were prepared at the 

directi on of the District through On-Ca ll work assignments with consultants. In 20 I I , 

the first assignment updated the hydro logy for the contributing watershed. The updated 

hydro logy was then used to develop a FL0-2D model in 20 I 2 to better define the fl ood 

hazards and impact of the major embankments on the predicted fl oodplains within the 

stud y area . Using the updated and more detailed computer modeling results, the 

original ADMP recommended altematives were eva luated in 20 13. Based on thi s 

evaluati on, it was determined that and an alternati ves analysis wo uld be undertaken 

which identifi ed the recommended alternative documented in thi s AD MP update. T he 

recommended altemative consists of the following elements: 

• Bender Wash Canal Overchute - Rep lace the ex isting three 30-inch 

cul verts with an 80- ft wide concrete overchute 

• Reconstruct Sand Tank Wash Levee - Reconstruct and extend levee on 

Sand Tank Wash to FEMA standards. 

• Construct Scott Avenue Wash Levee - Construct levee to FEMA 

standards. 

• Construct Sand Tank Basin and Channel - Enl arge channel along the Gil a 

Bend Canal fi ·om Capi to l Avenue to the Sand Tank Wash Levee. 

Construct the new detention bas in at the downstream end of the G il a 

Bend Canal Channel w ith a new 36-i nch outlet pipe into Sand Tank 

Wash. 

Using the FL0-2D model , the recommended a lternati ve was refined as documented in 

this stud y (Sec Figure 6.5 - Refined Recommended Alternative). Concept plans were 

updated and/or developed from the original ADMP for the Sand Tank and Scott 

Avenue Levees . The cost of the recommended alternative was updated and est imated 

to be less than $3. 5 million . 

An economic analysis was performed by District staff whi ch indicates da mages 

resulting from a s ingle I 00-ycar flood event would exceed the 30-year cum ul at ive 

costs of the affected properties ' flood 111 urancc prcmrums. T he Distri ct 's da mage 

estimate fro m a single I 00-yea r flood event wou ld also li kely exceed the current cost 

Wood/Pate! 

of constructing the recommended alternative. Based on the results of Gil a Bend ADM P 

Update, it is recommended that a Design Concept Report (DCR) or Pre-Design Stud y 

be completed to further re fin e the project costs and potential benefit s. 
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WOOD/PATEL 

TO: 

FROM: 

DATE: 

PROJECT: 

SUBJECT: 

TECHNICAL MEMORANDUM 

Valerie Swick, EIT, PH, CFM 

Jeff Minch, P.E. 
Shimin Zou, Ph.D., P.E., CFM 

May 24, 20 13 

Gila Bend ADMP - FL0-2D Analysis - Phase 2 
Contract FCD 2012C008 
WP# 123818.04 

Date Prepared: May 24, 2013 

WJ£6$: q /3() /Is-
Gila Bend ADMP Recommended Alternatives (Phase I and Phase 2) valuat ion 

I. INTRODUCTION 

A. Background 

The watershed for the Gila Bend Area Drainage Master Plan (ADMP) is approximately 600 square 
miles in size. The Town of Gila Bend corporate limits covers approximately 30 square miles and is 
located in the northern most (downstream) pmtion of the watershed . Hydrology for the watershed was 
completed in 1992 as pmt of the Gila Bend Floodplain Delineation Study (FDS) (FCD 90-67). This 
hydrology was approved by FEMA as the effective base flows. 

In 2000, the hydrology developed for the FDS was used to support development of alternatives to 
mitigate flooding problems within the Town of Gila Bend as part of the Gila Bend ADMP (FCD 99-
18). One of the conclusions of tl1e alternative analysis was that the FDS hydrology was overly 
conservative due to conservative parameter estimations because of the Jack of detailed data. 
Additionally, the recentl y published NOAA Atlas 14 precipitation depths for the watershed arc 
approximately 20-percent lower than those estimated for the FDS usi ng NOAA At]a.<; 2 data. 
Therefore, the Gila Bend ADMP Hydrology Update (FCD 2008C046) was conducted in November 
20 II to reflect cmTcnt refinements in parameter estimations, detailed hydrologic data currently 
available, and precipitation depths based on NOAA Atlas 14. 

Wood, Patel & Associates, Inc. (Wood/Patel) was retained to develop a detailed 2-dimensional 
hydraulic model for the Town of Gila Bend to provide a more refined hydraulic basel ine for flood 
mitigation solutions developed as part of the Gila Bend ADM P and refin e the extents of flood hazards 
within the study area as a part of the Flood ontrol Distri ct of Maricopa County (Dist rict) On-Call 
Contract FCD 20 12C008. This memorandum was scoped as part of Work Assignment No. 5 of this 
contract. 

The detai led review and related documents for these studi es can be found in the Gila Bend ADMP 
FL0-2D Analysis Technical Data Notebook by Wood/Pate] dated January 20 13 ( lT D 2012C008). 

Wood, Patel & Associa tes, Inc. • 205 1 We. I orthcm, Suite I 00 • Phoeni x, Arizona K502 1 
Phone: (602) 335-H500 • Fax : (602) 335-85 80 

E-Mail : woodpatcl (lilwoodpatcl.com 

Gila Bend ADMP- FL0-20 Analysis- Phase 2 
Contract FCD 2012C008 

B. Study Objectives 

May 24,20 13 
Page 2 

The major objective for this task of the Scope ofWork (SOW) is to eva luate the technical effectiveness 
of the Gila Bend ADMP (FCD 99-1 8) Recommended Alternatives, Phase 1 and Phase 2, utilizing the 
Gila Bend ADMP Hydrology Update HEC-1 models and the FL0-2D modeling results (See Exhibit 1) . 

C. Memorandum Scope of Work 

a. Using the method identified in Section 2.4.1 of the SOW, determine if the recommended 
facilities are technically effective. 

b. If the recommended facilities are not technically effective, the drainage facilities will be 
refined to make them technically effect ive. 

c. Review the estimated costs from the Gila Bend ADMP and adjust them appropriately. 

d. Prepare a Technical Memorandum with recommendations . 

D. Methods 

a. Simplified methods are applied in the evaluation of the Gila Bend ADMP Phase 1 and Phase 
2 recommended alternatives . The HEC-1 model from the Gila Bend ADMP Hydrology 
Update (FCD 2008C046) is used to evaluate the alternatives. Detention/retenti on basin 
storage-elevation rating curves from the Gila Bend ADMP recommended alternatives, Phase 
I and Phase 2, and FL0-20 rating curves for the existing crossing structures and diversions 
along l-8, Gila Bend Canal , Sand Tank Wash, and Bender Wash are evaluated . For proposed 
crossing structures, discharge-el evation rating curves for the Gila Bend ADMP 
reconu11ended alternatives, Phase 1 and Phase 2, are developed using either HY8 or Normal 
depth methods. These rating curves are applied to the updated H EC- 1 model to evaluate if 
the recommended facilities are technically effective. 

b. If the simplified evaluation illustrates that the recommended facilities are not technically 
effective or oversized based on the updated hydrology and FL0-2D analys is, the sizes of the 
recommended facilities are refined to make them technically effective or more cost effective. 

E. Assumptions and Consh·aints 

The following assumptions and constraints were confirmed based on documentation for the ADMP 
alternatives and other recent studies: 

a. Phase I is independent of Phase 3 (upstream detention facility) ; 
b. Phase 2 is independent of Phase 3; 
c. Phase 1 and Phase 2 are independent; 
d. Evaluation cr iterion is thelOO-year, 24-hour storm; 
c. The revised Gila Bend ADMP Hydrology Update HEC-1 model by Wood/Pate] is applied and the 

precipitation data is based on NOAA Atlas 14; 
f. The concepts and supporting data for Phase 1 and Phase 2 are based on the Gi la Bend ADMP 

(FCD 99- 18) final reports; 
g. The "techni cal effectiveness" of the G il a Bend ADMP reco mmended alternatives, Phase I and 

Phase 2, is defined in this study as the flood miti gation effects shou ld be as good as or better than 
those obtained by th e origina l Gi la Bend ADMP; 

h. Cost estimates arc preliminary and without the benefit of construction drawings. 
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II . PHASE I EVALUATION 

A. Phase 1 Concept 

The G ila Bend ADMP recommended alternat ive Phase I concept is shown in Exhibit 2. The major 
elements of Phase I include reconstruction of Sand Tank Wash levee to improve the existing levee 
south of T-8 to meet FEMA standards and new construction of a Bender Wash Overchute of the 
Gila Bend Canal to replace the existing three 30-inch culverts with an 80-ft wide concrete 
overchute. 

B. Hydrology 

c. 

D. 

The hydrology for the Gila Bend ADMP recommended alternative Phase I was the original Burges 
& Niple 100-year, 24-hour HEC-1 model. The input and output files ofthi s model are included in 
Appendix A. The peak flow at Sand Tank Wash and Bender Wash combined concentration point 
"C 133 1" is 18,404 cfs from the H EC-1 model and 18,300 cfs was applied in the hydrauli c 
calculations. The hydrologic data is summarized in the hydrology summary table. 

The hydrology used for this evaluation of the Gila Bend ADMP recommended altemative Phase I 
is the ADM PU (FCD 2008C046, 20 I I) I 00-year, 24-hour H EC-1 model. The input and output 
fil es of thi s model are included in Appendix A under the WPA_Revised_Model folder. The 
subbas ins ofthe HEC- 1 model are shown in Exhibit 3. The peak flow at Sand Tank Wash and 
Bender Wash combined concentration point "C 13 31" is 13 ,365 cfs from the HEC-1 model which 
was applied in the hydraulic calculations. The hydrologic data is summarized in the hydrology 
summary table . 

Hydraulics 

The hydrauli c calculations for the Gila Bend ADMP recommended alternative Phase 1 were 
documented in Appendix K of the Gila Bend ADMP report whi ch is included in Appendix D. The 
HEC-RAS model for the Phase I a lternative is included in Appendix C. 

Wood/Pate! updated the HEC-RAS model using the ADMP updated hydrology. The revised HEC
RAS model as we ll as its profil e table/graphics and cross secti on plot for the overchutes are also 
included in Appendix D. The RAS modeling results show that the maximum water surface 
elevati on reducti on is about 1.4 ft at the overchute cross section (Ri ver Sta. 3888) and the water
surface-e levation reduction at other cross sections va ri es within the proposed levee reach by 
appl ying the updated peak flows. 

Cost Estimate 

The cost estimate for the Gila Bend ADMP (Appendix C) recommended a lternative Phase I was 
used as the bas is for the updated cost estimate and is prov ided in Appendix D. The supporting data 
for the cost estimate update is included in Appendi x D - Phase 1 Cost Estimates. Exhibit 6 shows 
the preliminary design plans fo r Phase I alternative. The spreadsheet tables are included in the 
Tabl es fo lder. These two tab les show that the updated cost estimate fo r Phase I is hi gher than the 
original cost of the G ila Bend ADMP recommended alternative Phase I ($ 1, 107,000 vs. $754,000) 
because of increased unit costs (20 13 vs. 2002) and minimum structure size reducti ons. 

Wood , Patel & Associates, Inc. + 205 1 West Northern , Suite I 00+ Phoeni x, Ari zona 8502 1 
Phone: (602) 335-8500 + Fax: (602) 335-8580 

E-Ma i I: woodpate l@woodpate l. com 

Gila Bend ADMP - FL0-2D Analysis - Phase 2 
Contract FCD 2012C008 

May 24,2013 
Page 4 

III. PHASE 2 EVALUATIO N 

A. 

B. 

c. 

D. 

Phase 2 Concept 

The G ila Bend ADMP recommended alternative Phase 2 concept is shown in Exhibi t 4. The major 
elements of Phase 2 include construction of two retention basins (East and West Basins) on the 
south s ide ofT-8, inflow spillway into East Basin , overflow spillway from East Basin to West 
Basin, diversion channel and return channel. 

Hydrology 

The base hydrology used to evaluate the Gila Bend ADMP recommended alternative Phase 2 was 
the EEC-revised 100-year, 24-hour HEC- 1 mode l. The output fi le for this model is included in 
Appendix B which is Appendix V of the Gila Bend ADMP final repo11. The schematic for the 
EEC-revised HEC- 1 model is included as Exhibit 5. The peak flow at Sand Tank Wash and south 
1-8 concentration point "C l32" is 24,528 cfs from the HEC- 1 mode l. The other data inc luding 
fl ow divers ions into the two basins is summari zed in the hydrology summary table. 

The hydrology used for this evaluation of the Gila Bend ADMP recommended alternative Phase 2 
is the ADMPU (FCD 2008C046, 2011) 1 00-year, 24-hour HEC-1 model with revised retention 
basins and divers ion rating curves . The input and output fil es of this model are included in 
Appendix B under WPA_Revised_Model folder . The subbas ins ofthe HEC-1 model are shown in 
Exhibit 3. The peak flow at Sand Tank Wash and south 1-8, concentration point "C l 32" is 14,445 
cfs . The other data including flow diversions into the two basins is summarized in the hydrology 
summary table which shows that the peak flow into East Basin is reduced from 9, 178 cfs to 2,448 
cfs, with no flow into West basin, and the maximum storage volume fo r the East and West Basins 
is reduced from 2,700 ac-ft to 560 ac-ft. 

Hydraulics 

The hydraulic calcul ations for the Gila Bend ADMP recommended altemativc Phase 2 were 
documented in Appendix L of the Gila Bend ADMP rep011 whi ch is included in Appendix E. No 
detailed hydrauli c calcul ations were documented for the ADMP study. The bas in size and inflow 
spillway size were reduced based on the bas in max imum storage volume and peak inflow. 

Cost Estimate 

The cost estimate for the Gila Bend ADMP recommended alternative Phase 2 was used as the basis 
fo r the updated cost estimate and is provided in Appendix E. The suppo11ing data fo r the cost 
estimate and update are included in Appendix E- Phase 2 Cost Estimates. Ex hibit 6 shows the 
preliminary desi gn plans for the Phase 2 alternative. The spreadsheet tabl es are included in the 
Tab les fo lder. These two tabl es show that the updated cost estimate for Phase 2 (20 13) is much 
lower than the ori ginal cost of the G il a Bend ADMP (2002) recommended alternative Phase 2 
($3 ,990,000 vs. $ 15,063,000) because of signi fica nt reduction in basin sizes and elimination of 
some structures. 
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The technica l effectiveness of the Gila Bend ADMP recommended alternati ves, Phase I and Phase 
2, were evaluated utilizing the Gila Bend ADMP Hydro logy Update HEC- 1 models and the FL0-
2D modeling results. The modeling resul ts show that both of Phase 1 and Phase 2 are technica lly 
effective. The main reason for the signifi cant reduction of the 1 00-year peak fl ows and volumes 
within the study area is the Gi la Bend ADMP Hydrology Update (FCD 2008C046) which reflects 
current refinements in parameter estimati ons, detailed hydrologic data, and precipitation depths 
based on NOAA Atl as 14. 

The recommended fac iliti es for both Phase I and Phase2 were refi ned based on the updated 
hydrology and the costs were revised based on updated hydraulic modeling results and reduced 
storage volume and peak fl ows as well as unit cost adjustments. The updated cost estimate for 
Phase 1 is hi gher than the origina l cost of the Gil a Bend ADMP recommended alternati ve Phase 1 
($ 1, I 07,000 vs. $754,000) because of increased unit costs (20 13 vs . 2002) and minimum structure 
size reductions. The updated cost estimate fo r Phase 2 (20 13) is much lower than the original cost 
of the Gila Bend ADMP (2002) reconm1ended alternative Phase 2 ($3,990,000 vs. $ 15,063 ,000) 
because of significant reduction in bas in sizes and elimination of some structures .. 

B. Recommendations 

Based on the eva luations presented in this memorandum Wood/Pate! recommends: 

a. An alternative analys is including the combined appli cation of Phase I and Phase 2 should be 
conducted. Value engineering and optimization methods can be applied to fi nd the most cost
effec tive soluti on; 

b. The Town Core Drainage Pl an as identifi ed in the Gi la Bend ADMP should be evaluated using 
simplified approaches; 

c. FL0-2D modeling including on-site and off-site flows with optimal Phase I and Phase 2 
drainage fac iliti es and refined Town Core drainage fac ilities should be perfonned to confirm 
the effecti veness of the recommended ADMP elements. 
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Hydrology Summary Table 

Gil o Bend ADMP Recommended Alternoti ves I Dupli cated Gi la Bend ADMP Recommended Alternati ves usin g ADMPU 1-IEC- 1 Mode l 

Phase I (see Appendi x K for detai ls) I Phase I (updaied) 

HEC- 1 Model Na me: B&ST24. HI ( I 00-Y car 24- Hour S10rm) HEC- 1 Model Name: GB24PHS I.DAT ( 100- Year 24- Hour Storm) 

Locati on Hydrograph Q IOO Q Used Locat ion Hydrograph QIOO Q Used 

Name (cfs) (c fs) Name (cfs) (c fs) 

So nd Tank + Bender @GBC C l331 l g404 1g3oo Sand Tank+ Bender @GBC C l331 13365 13365 
Sand Tank @ N. 1-8 DC I32R 10535 10535 

Phase 2 (see Appendi x L for detai ls) Phase 2 

HEC- 1 Model Name: Unknown ( I 00-Year 24- Hour Storm) HEC- 1 Model Name GB24PHS2.DAT ( 100-Year 24- Hour S torm) 

HEC- 1 outptll fil e in Appendi x V 

Location Hydrograph Q IOO Q Used Locati on Hydrograph Q IOO Q Used 

Name (c fs) (cfs) Name (c fs) (cfs) 

Sa nd Tank @ S. 1-R C l 32 24528 24528 Sand Tank @ S. 1-8 C l 32 14445 14445 

Sa nd Tank @ N. 1-8 DC I32R 1535 1 15351 Sand Tank @ N. 1-8 DC I32R 11 640 11 640 

East Basin infl ow peak DC I32L 9 178 9 178 East Bas in in now peak DCI32L 2448 2448 

West Basin inflow peak EastB 8 163 8 163 West Basin inflow peak EastB 0 0 

West Basin outfl ow peak WestB 0 0 West Basin outfl ow peak WestB 0 0 

East Bas in max. volume (ac- ft ) EastB 16g3 1683 East Basin max. volu me (ac-ft ) EastB 560 560 

W est B asin max. volume (ac- ft ) WcstB 11 70 11 70 West Basin max. volume (ac- ft ) West B 0 0 

East B<Js in max. stage ( ft ) EastB 7n7.9 767.9 East Bas in max. stage ( fl ) EastB 746.5 74( •. 5 

West Basin max. stage ( fl) WestB 749.9 749.9 West Basin max. stage (fl) WestB N/A N/A 

W :\20 12Projects\ 123818.04_ GilaBend]hase2\Hydrology\WPA_HEC 1_Revised\HydrologySummaryTable.xls 

Project Name: 
Project No.: 

0 . 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

11 

12 

13 

Phase1_EEC 

Gila Bend ADMP 
FCD 99-18 (EEC No. 99541) 
Date: April17, 2001 
Sand Tank Wash Flood Control Improvements 
Phase 1· Reconstruct Levee and New Overchute at Bender Wash 

Item Description 
CONSTRUCTION 
Temporary Canal at Bender Wash 
Excavation for Bender Wash Over-chute 
Remove and Disoose of Existinq Culverts at Bender Wash 
Concrete (headwalls) for new Siphon at Bender Wash 
Comoacted Fill for Bender Wash siphon 
Concrete siohon oioe (96" RCP) at Bender Wash 
Concrete for Bender wash Syphon 
Comoacted fill for reconstructed Levee 
Excavation for reconstructed Levee 
GSA Bank Protection for Reconstructed Levee 
Elevated Main Street 

Subtotal 
LAND ACQUISITION 
Land Acquisition for Levee 

Subtotal 

ENGINEERING 
Desiqn and Construction Documents 

Subtotal 

CONSTRUCTION ADMINISTRATION 
Construction Admin . and Inspection 

Subtotal 

Subtotal 
Contingencies (20%) 
TOTAL 

Unit 
Unit Price Quantity Amount 

LF $25.00 500 $12,500 
CY $3.00 3,380 $10,140 
LS $5,000.00 1 $5,000 
CY $250.00 100 $25,000 
CY $3.00 500 $1 ,500 
LF $500.00 270 $135,000 
SY $30.00 1,120 $33,600 
CY $3.00 8,600 $25,800 
CY $2.00 6, 100 $12,200 
CY $24.00 8,600 $206,400 
SY $45.00 670 $30,150 

$497,290 

AC $2 ,000.00 3 $6,000 
$6,000 

$50,000 

$75,000 
$75,000 

$628,290 
$125,658 
$754,000 



Project Name: Gila Bend ADMP- FL0-2D Analysis - Phase 2 

Project No.: FCD 20 12C008 (Wood/Pate! No. 1238 18.04) 

Date: May 23, 2013 

Sand Tank Wash Flood Control Improvements 

Phase I: Reconstruct Levee and New Overchute at Bender Wash 

Unit 

Item No. Item Descr iption Unit Price Quantity Amount 

CONSTRUCTION 

I Temporary canal at Bender Wash LF $25.00 500 $12,500 

2 Excavation for Be nde r Wash ovcrchute CY $5.00 3,3go $16,900 

3 Remove and di spose of ex isting ~.: u l vert s at Bender Wash LS $15,000.00 I $15,000 

4 Con~re t e (headwal ls) for new siphon at Bender Wash CY $500.00 IOU $50,000 

5 Compacted fil l for Bender Wash siphon CY $7.00 500 $3,500 

6 Concrete siphon pipe (96" RCP) at Bender Wash LF $500.00 270 $135,000 

7 Concrete ror Bender Wash siphon SY $40.00 1,120 $44,800 

8 Compacteclli ll ror reconstructed levee CY $7.00 8,600 $60,200 

9 Excavati on for reconstruc ted levee CY $5.00 6,100 $30,500 

10 CSA Bank Protection for reconstructed levee CY $45.00 R,2R2 $372,690 

II Elevated Main Street SY $45.(Xl 670 $30,150 

Subtotal $771,240 

LAND ACQUISIT ION 

I I Land acqui s ition for levee AC $2,000.00 3 $6,000 

Subtotal $6,000 

ENGINEERING 

12 Design and construction doc uments $65,000 

Subtotal 

CONSTRUCTION ADM INISTRATION 

13 Constructi on ad min . and inspection $80,000 

Subtotal $80,000 

Subtotal $922.240 

Contingencies (20'/n ) $ 1 ~4.44X 

TOTAL $1,107.000 

Phase t_WPA_Update 

Project Name: 
Project No.: 

Item No. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 

14 

15 

Pl1ase2_EEC 

Gila Bend ADMP 
FCD 99-18 (EEC No. 99541) 
Date: Apri11 7, 2001 
Sand Tank Wash Flood Control Improvements 
Ph 2 I 8 R t f B (E d W ) S d T k W h & M . A S ·n ase : - e en ton astns ast an est , an an as artm ve. ;pt way, 

Unit 
Item Description Unit Price 

CONSTRUCTION 
East Half 
Excavation of new Retention Basin CY $1.50 
CSA Bank Protection (for new soillwavl CY $24.00 
Excavation of Scott Ave . Wash Diversion Channel CY $1.50 
Excavation of Scott Ave. Wash Return Channel CY $1.50 
60" RCP, for Scott Ave. Wash Return Channel LF $50.00 
Reveaetation AC $10,000.00 
West Half 
Excavation of new Retention Basin CY $1.50 
CSA Bank Protection (soillwav between basinS\ CY $24.00 
Reveqetation AC $10,000.00 

Subtotal 

LAND ACQUISITION 
Land Acauisi tion for East Retention Basin and Channels AC $2,000.00 
Land Acquisition for West Retention Basin AC $2,000.00 
Flood Easement - Land AC $200.00 
Flood Easement - Structures EA $15,000.00 

Subtotal 

ENGINEERING 
Desiqn and Construction Documents 

Subtotal 

CONSTRUCTION ADMINISTRATION 
Construction Admin . and Inspection 

Subtotal 

Subtotal 
Contingencies (1 0%) 
TOTAL 

s cott A W h ve. as Diversion 

Quantity Amoun 

2,850,000 $4,275,000 
19,500 $468,000 
59,000 $88,500 
16,000 $24,000 

100 $5,000 
180 $1 ,800,000 

2,140,000 $3,210,000 
21,300 $511 ,200 

90 $900,000 
$11 ,281 ,700 

180 $360,000 
90 $180,000 

935 $187,000 
29 $435,000 

$1,162,000 

$500,000 
$500,000 

$750,000 
$750,000 

$13,693,700 
$1 ,369,400 

$15,063,000 



Project Na me: Gil a Bend ADM I'- FL0-2D Analysis- Phase 2 

Project No.: FCD 2ttl 2C008 (Wood/l'atel No. 123818.04) 

Date: May 23, 2013 

Sand Tank Wash Flood Control Improvements 

Phase 2: 1-8 Retention Basins 

Item No. Item D~scription 

CONSTRUCTION 

East Basin 

I Excavation of new retention basi n 

2 CSA bank protection (for new spi ll way) 

3 Excavati on of Scoll Ave. Wash di version channel 

4 Excavation of Scoll Ave. Wash return channel 

5 liD" RCP, for Scoll Ave. Wash rellirn chann el 

6 Revegetati on 

Subtota l 

LAND ACQUISITION 

10 Land Acq uisit ion for east retention basin and channels 

12 Flood casement - land 

13 Flood easement - structures 

Suhtota l 

ENGINEERING 

14 Des ign and constrm:tion documents 

Subtota l 

CONSTRUCTION ADM INISTRATION 

15 Construction admin . and inspecti on 

Subtotal 

Subtotal 

Contingencies (20%) 

TOTAL 

Phase2 WPA Update 

Unit 

Unit Price 

CY $ 1.50 

CY $45.00 

CY $5.00 

CY $5.00 

LF $250.00 

AC $ 12,000.00 

AC $2.000.00 

AC $200.00 

EA $ 15,000.00 

Quantity 

1. 130.000 

5.000 

10,000 

16,000 

100 

45 

45 

250 

8 

A mount 

$ 1,695,00( 

$225.00( 

$50,00( 

$SO,OOC 

$25.00( 

$540,00( 

$2,615,000 

$90,000 

$50,000 

$ 120 ,000 

$260,000 

$200.000 

$200,000 

$250,000 

$250,000 

$3,325.000 

$665,000 

$3,990,000 

Gila Bend ADMP - FL0-2D Analys is- Phase 2 
Contract FCD 2012C008 
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SAND TANK WASH FLOOD 
CONTROL IMPROVEMENTS 
PHASE 1: NEW CANAL 
OVERCHUTE AT BENDER 
WASH AND RECONSTRUCT 
SAND TANK WASH LEVEE 

SAND TANK WASH FLOOD 
CONTROL IMPROVEMENTS 
PHASE 2: HJ FLOODWATER 
RETENTION BASIN AND 
SCOTT AVENUE WASH 
DIVERSION 

I EXHIBIT 1 I 

GILA BEND 
Area Drainage Master Plan 

AREA MASTER DRAINAGE PLAN 
EXHIBIT 4.1 
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GILA BEND 
Area Drainage Master Plan 

SAND TANK WASH 

I EXHIBIT 2 I 

FLOOD CONTROL IMPROVEMENTS (PHASE 1) 
EXHIBIT 4.8 

Ph a e 7: Reconstruct Exist. 
Dike and New C nal Ovttrchut 

1-8 Floodwater Retention B sin 
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EXHIBIT 3 

GILA BEND AREA DRAINAGE 
MASTER PLAN HYDROLOGY UPDATE 
F.C.D. CONTRACT NO. FCD2007C017 

LEGEND 

~ CENTROIDS 

-- Routing Reach 

-- nme of Concentration 

-- Routing Reach and Time of Concentration 

U DRNBSN 

[.~·.·.J City Boundary 

1-_1 Concentration Point 

Q Subbasin ID 

6. Diversion 10 

V Storage iD 

Q Concentration Point 10 

NOTES 

Base mapping is referenced from national Geographic 
TOPO! , an on-line server housing a seamless image 
set of USGS quadrangle maps. The on-line server is 
hosted by ESRI and ava ilable at: 
http://goto.arcgisonline. com/maps/N GS _ Topo _US_ 2D 
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I EXHIBIT 4 I 
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Area Drainage Master Plan 
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Image is from the Gila Bend Area Floodplain Delineation Study Prepared By Burgess & Niple, Inc. 
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WOOD/PATEL 
TECHNICAL MEMORANDUM 

Date Prepared: November 12, 2013 

TO: Valerie Swick, EIT, PH, CFM 

FROM: Jeff Minch, P.E. 

DATE: Revised November 12, 2013 

PROJECT: Gila Bend ADMP- FL0 -20 Analysis- Phase 2 
Contract FCD 2012C008 
WP# 1238 18.04 

SUBJECT: Alternative Analysis Memorandum 

I. INTRODUCTION 

A. Background 

The watershed for the Gila Bend Area Drainage Master Plan (ADMP) is approximately 600 square 
mi les in size. The Town of Gila Bend corporate limits covers approximately 30 square mi les and is 
located in the northern most (downstream) portion of the watershed. Hydrology for the watershed was 
completed in 1992 as part of the Gila Bend Floodplain Delineation Study (FDS) (FCD 90-67). Th.is 
hydrology was approved by FEMA for the effective FDS. 

In 2000, the hydrology developed for the FDS was used to support development of alternatives to 
mitigate flooding problems with.in the Town of Gila Bend as part of the Gila Bend ADMP (FCD 99-
18). One of the conclusions of the alternative analysis was that the FDS hydrology .was overly 
conservative due to conservative parameter estimations because of the lack of detmled data. 
Additionally, the recently published NOAA Atlas 14 precipi tation depths for the watershed are 
approximately 20-percent lower than those estimated for the FDS using NOAA Atlas 2 data. 
Therefore, the Gila Bend ADMP Hydrology Update (FCD 2008C046) was conducted m November 
201 1 to reflect current rcfincmcnto in p<1rameter e ctimati o n £, detailed h y drol ogir rl !'l t !'l l'lliTP.ntly 

available, and precipitation depths based on NOAA Atlas 14 . 

Wood, Patel & Associates, Inc . (Wood/Pate!) was retained in 2012 to develop a detailed 2-dimensional 
hydraulic model for the Town of Gila Bend to provide a more refined hydraulic baseline for flood 
mitigation solutions developed as part of the Gila Bend ADMP and refine the exten.ts of flood hazards 
within the study area as a part of the Flood Control District of Maricopa County (D1 stnct) On~Call 

Contract FCD 2012C008 . The Gi la Bend ADMP FL02D Analys is (FL0-2D) was completed 111 the 
~pring "f ?nn 

Subsequent to the Gila Bend ADMP FL02D Analysis, Wood/Pate! was tasked with evaluating the 
technical effccti veness of the Gila Bend ADMP (FCD 99-18) Recommended AlternatJ ves, Phase 1 and 
Phase 2 utilizing the Gila Bend ADMP Hydrolooy Update HEC-1 models and the FL0-2D modeling 

' · "' . P I d? results. Jn May 2013, Wood/Pate! prepared a Technical Memorandum reevaluattng the . hase an -
Recommended Alternatives and identifi ed a sign ificant reduction in cost resulting mostly from the 
updated hydrology. 

Wood Patel & Associates, Inc. + 2051 Wet onhem, Suite 100 • Phoen ix, Arizona 8502 1 
' Phone: (602) 335-8500 • Fax: (602) 335-8580 

E- 1ail: woodpatel@woodpatel.com 

Gila Bend ADMP - FL0-20 Analysis - Phase 2 
Contract FCD 2012C008 

November 12, 20 13 
Page 2 

As a continu atio n of the Phase II assignment, Wood/Pate! was tasked with identify ing three tl ood 
mi tigati o n a ltern ati ves and evaluating their effectiveness on flood plain miti ga ti on within the Town of 
G il a Bend using a simplistic analys is (at concept level and not using FL0 -2D). As part of thi s process, 
a brainstorming meeting of prelim.i nary alternati ves was conducted with Distri ct staff. The 
brainstormi ng meeting is summari zed in section II. 

B. Study Objectives 

T he maj or obj ecti ve for thi s task of the Scope of Work (SOW) is to evaluate three concept level 
alternati ves using simpli sti c methods including the Gil a Bend ADMP Hydrology Update HEC- 1 
models and the FL0-2D modeling res ults. 

C. Memorandum Scope of Work 

a. Using the method identified in Section 2 .3.3 of the SOW, on a concept level, evaluate 3 
alterna tives using simplistic methods. 

b. Provided an opinion of probable cost for each alternati ve. 

c. Provided a recommended alternative or solutio n. 

D. Methods 

Simplified methods are applied in the evaluation of the three alternati ves. The HEC- l model from the 
Gila Bend ADMP Hydrology Update (FCD 2008C046) is used to de termine storage volumes based on 
the inf low hydrographs. Storage volumes were also de termined from the FL0 -2D results. The effecti ve 
HEC-2 model from the FDS is used in the channeli zati on of Sand T ank W ash. Bentley F lowMaster 
using Manning's equati on was utilized to dete rmine channel capacity. 

E. Assumptions and Constraints 

The following assumptions and constraints were confirmed based on documentation for the ADMP 
alternatives and other recent studies: 

a. All alte rnati ves a re independent of each other; 
b . Evaluation criterion is the ! 00-year, 24-hour storm ; 
c. The revised Gila Bend ADMP Hydrology Update HEC- 1 model by Wood/Pate! is appli ed and the 

precipitati o n data is based on NOAA Atl as 14 (see Appendi x 4); 
d . The subdi visio n south of the G ila Bend Canal, between Scott Ave Wash and Sand Tank Wash was 

considered a high priority in miti gating fl ooding; 

e. Both Sand Tank W ash and Scott Ave. Wash fl ood the noted subdi vision as determined from the 
FL0-2D results; 

f. Cost estimates are preliminary and without the benefit of construction drawings; 
g. Unit cos ts are consistent with the Gila Bend ADM P for comparison purposes ; 
h . T he proposed channels were assumed to have 4 to l side slopes for publ ic safety and bank stability. 

Wood. P atel & Associates. Inc. + 205 1 West Northern. Su ite I 00 + Phoenix, Arizona 8502 1 
Phone: (602) 335-8500 + Fax: (602) 335-8580 

E-Mai I: wood pare ! @wooclpatcl.com 
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II. BRAINSTORMING MEETING & PREFEREO ALTERNATIVES 

A. Summary 

B. 

The brainstorming meeting was conducted on Jul y 18, 20 13 in the Di strict 's Adobe Conference 
Room. The attendees included District staff (Valerie Swick (PM), Doug Williams, Don Reri ck, 
Scott Vogel, Amir Motamedi , Bobbi Ohler, Richard Waskowsky, John Hathaway, Jennifer 
Pokorski , and Greg Jones (facilitator)), a representative from the Town of Gi la Bend (Eric Fitzer) 
and Wood/Pate! staff (Ash Patel, Jeff Minch & Darren Forsti e). The purpose of the meeting was to 
brainstorm possible drainage solutions/alternati ves for fl ooding within the Town of Gila Bend. 
From these possible drainage soluti ons, three alternatives were selected for Wood/Pate! to evaluate. 

Preferred Alternatives 

The three selected alternatives from the brainstorming meeting are as follows: 
1. Channel improvements thru Town with levees at Sand Tank and Scott Ave Washes . 

• Channel improvements could include cleaning of ex isting vegetation , excavating existing 
sediment, increas ing channel size and culvert crossings, etc . 

• Basins could also be incorporated into thi s option 
2. Channel upstream of 1-8 (fl owing parallel) 

• Channel concept similar to the Bethany Home Outfall Channel (B HOC) . 
• Outfall of channel would need to be determined, probably the Gil a River. 
• Channel would cross multiple washes so facilities at these intersections would need to be 

considered 
• Basins could be incorporated 

3. ChanneVDam concept like Powerline, Vineyard & Rittenhouse FRS (PVR) upstream of I-8 
encompass ing the 3 major washes. 

III. ALTERNATIVES EVALUATION 

A. Alternative 1 

The Alternative I concept incorporates the elements from the Gil a Bend ADMP Phase 1: a levee at 
Sand Tank Wash; an overchute at Bender Wash; an additional levee at Scott Avenue Wash; and , 
the channelization of Sand Tank Wash thru Town as illustrated in exhibit Alternative I . When 
examining the FL0-2D results, it became apparent that fl ow from Scott Avenue Wash impacts the 
neighborhood south of the Gila Bend Canal between Scott Avenue Wash and Sand Tank Wash thus 
the need for an additi onal levee. The channelizati on of Sand Tank Wash was evaluated by 
converting the effective HEC-2 model from the FDS into HEC-RAS and expanding the cross 
section geometry to mimic the channelization . The bridges at the Union Pacific Railroad and SR-85 
were supplemented with add iti onal box cul ve rts and modeled in HEC-RAS. The comparabl e cost is 
refl ected in Table I below. The HEC-RAS model results are provided in Appendix 1. 

Wood , Pate l & Associates. Inc .+ 205 1 West Northern. Suite 1 00 + Phoeni x, Arizona 8502 1 
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Table 1 -Alternative 1 Comparable Cost with AOMP 

DESCRIPTION QUANTITY UNIT UNIT PRICE 
EXTENDED 

AMOUNT 

Levee (fill, excavation & bank protection) 2 EA $500,000.00 $1,000,000.00 

Drainage Excavation (Sand Tank Channelization) 1
·
2 116219 CY $5 .00 $581,097.22 

Crossing Structure (RR & SR85) 2 EA $350,000.00 $700,000.00 

Sand Tank Wash Overchute Upgrade 1 EA $449,100.00 $449,100.00 

Bender Wash Overchute 1 EA $275,000.00 $275,000.00 

Bank Protection (Soil Cement) 36550 CY $40.00 $1,462,000.00 

Landscaping 24 AC $12,000.00 

SUBTOTAL CONSTRUCTION 

LAND ACQUISITION (24.1 ac@ $2,000/ac) 

ENGINEERING (10%) 

CONSTRUCTION ADMINISTRATION (15%) 

SUBTOTAL 

CONTINGENCY (20%) 

TOTAL 

$289,628.10 

$4,756,825 

$48,271 

$475,683 

$713,524 

$5,994,303 

$1,198,861 

$7,193,164 
1. Dra in age excavation unit cost accounts for hauling and disposa l of fill mate ri a l per Gila Bend ADMP 
2. Channe lization limits from Gila Bend Canal overchute to about 1500' north of Papago Street 

The improvements for this alternative if implemented would remove the FEMA effective 
floodpl ain from approx imately 120 structures (habitable homes and commercial buildings) . 

B. Alternative 2 

The Alternative 2 concept is a channel system along the upstrea m side of 1-8 whi ch intercepts a 
portion of the fl ows fro m Sand Tank Wash, Bender Wash , and Scott Ave Wash and conveys the 
fl ow to the Gila River as illustrated in exhibit Alternative 2. The channel flow rate is defined from 
the interception of the 100-year peak wash flows that is above the capacity of the downstream 
drainage systems, thus increases in rate at each wash intersection . T he wash peak fl ows and 
downstream drainage systems capac ity were defined fro m the FL0-2D results. The channel cross 
secti on geometry was defined using Manning's equation thm the use of Bentl ey Flow Master V8i 
(see Appendix 2). The channel cross section geometry at each channel segment is illustrated in 
exhibit Alternative 2. The total channel length is approximately 5 miles resulting in very ex tensive 
excavati on. The comparable cost is reflected below in Table 2. Supporting excavati on and land 
area acq ui siti on calculati ons are provided in Appendix 2. 
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Table 2- Alternative 2 Comparable Cost with ADMP 

DESCRIPTION QUANTITY UNIT UNIT PRICE 
EXTENDED 

AMOUNT 

Drainage Excavation 1 1689790 CY $5 .00 $8,448,950.74 

Crossing Structure (ie . Canal, Railroad, 1-8, etc.) 5 EA $300,000.00 $1,500,000.00 

Drainage Structure at Wash Crossing 7 EA $200,000.00 $1,400,000.00 

Bender Wash Overchute 1 EA $275,000.00 $275,000.00 

Landscaping 179 AC $12,000.00 

SUBTOTAL CONSTRUCTION 

LAND ACQUISITION (178.9 ac@ $2,000/ac) 

ENGINEERING (10%) 

CONSTRUCTION ADMINISTRATION (15%) 

SUBTOTAL 

CONTINGENCY (20%) 

TOTAL 

$2,146,257.30 

$13,770,208 

$357J10 

$1,377,021 

$2,065,531 

$17,570,470 

$3,514,094 

$21,084,564 

1. Drainage excavation unit cost accounts for hauling and disposa l of fill materi al per Gila Bend ADMP 

A. 

The improvements for this alternative if implemented would remove the FEMA effective 
floodplain from approximately 158 structures (habitable homes and commercial buildings) . 

Alternative 3 

The Alternative 3 concept is a detention/channel basin system south of Town that intercepts a 
portion of the flow from Sand Tank Wash, Bender Wash, and Scott Ave Wash. The detention basin 
system ac ts as an offl ine basin intercepting the peak flow above the flow capacity of the 
downstream drainage systems. The tlow rates were defined from the Gila Bend ADMP Hydrology 
Update. The FL0-2D results in this case do not apply since the wash flow is proposed to be 
intercepted near the upstream model boundary. The downstream drainage sys tems maximum 
capaciti es were defined from the FL0-2D results. The detention basin volume was determined 
from the hydrograph volume above the peak downstream drainage system capacity for each of the 
3 washes . The total detention volume was determined as approximately 2500 ac-ft. Due to the large 
detention basin volume required , the excavation cost is extensive . The comparable cost is reflected 
below in Table 3. Supporting detention basin volume calcu lations are provided in Appendix 3. 
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IV. 

Table 3- Alternative 3 Comparable Cost with ADMP 

DESCRIPTION QUANTITY UNIT UNIT PRICE 
EXTENDED 

AMOUNT 

Drainage Excavation 3945500 CY $1.50 $5,918,250 .00 

Bender Wash Overchute 1 EA $275,000.00 $275,000.00 

Landscaping 342 AC $12,000.00 $4,108,537.19 

Spillway Structures 3 EA $200,000.00 $600,000.00 

SUBTOTAL CONSTRUCTION 

LAND ACQUISITION (342.4 ac@ $2,000/ac) 

ENGINEERING (10%) 

CONSTRUCTION ADMINISTRATION (15%) 

SUBTOTAL 

CONTIGENCY (20%) 

TOTAL 

$10,901J87 

$684,756 

$1,090,179 

$1,635,268 

$14,311,990 

$2,862,398 

$17,174,388 

The improvements for thi s alternative if implemented would remove the FEMA effective 
floodpl ain from approximately 158 structures (habitable homes and commercial buildings). 

RECOMMENDED ALTERNATIVE 

A. Summary of Alternatives Evaluated 

Each alternative evaluated in the Gila Bend FL0-2D Phase II process is li sted below. Note the 
alternatives from the Gila Bend ADMP were evaluated in the Wood/Pate! Technical Memorandum 
dated May 24, 2013, Gila Bend ADMP Recommended Alternatives (Phase I and Phase 2) 
Evaluation . 

• Gila Bend ADMP Phase I - Reconstruct levee along Sand Tank Wash and a new overchute 
at Bender Wash. Note improvements if implemented would remove the FEMA effective 
floodplain from approximately I 0 structures (habitab le homes and commercial buildings). 

• Gila Bend ADMP Phase 2 - Retention Basins concept at Scott Ave. Wash, south of 1-8. 
Note the combined improvements of Phases I and 2 if implemented would remove the 
FEMA effective floodplain from approx imately 120 structures (habitable homes and 
commercial buildings). 

• Brainstorming meeting Option I - Levee at Sand Tank Wash and Scott Ave. Wash, Bender 
Wash overchute, and Sand Tank Wash channeli zation thru Town. 

• 

• 

Brainstorming meeting Option 2 - Channel system south of and adjacent to 1-8 and 
ultimately di scharging into the Gila Ri ver. 
Brainstorming meeting Option 3- Detention/channel system south of Town 

B. Recommendations 

The Evaluation of Alternatives/Recommended P lan Selecti on meeting was conducted on October 
28 , 20 13 in the District's Adobe Conference Room. The attendees included District staff (Val erie 
Swick (PM) , Doug Williams, Greg Jo nes (facilitator), Don Rerick, Scott Vogel, Arrur Motamedi , 
Ed Raleigh, and Patri ck Shafer), a representati ve from the Town of Gi la Bend (Rick Buss, Town 
Manager), and Wood/Pate! staff (Ash Patel and Jeff Minch) . The purpose of the meeting was to 
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evaluate the alternative plans and select a recommended plan which cost effectively mjtigates a 
portion of the floodp lain within the Town of Gila Bend. 

Subsequent to a review of the alternatives considered, the evaluation team selected a hybrid 
solution as the recommended plan . The hybrid alternative is comprised of the Sand Tank Wash 
levee, Scott Avenue Wash levee, Bender Wash overchute, and in terior drainage sys tem (Town 
Core basin and channel) as illustrated on the Recommended Altern ative exhibit. The comparable 
cos t is estimated at $2.0 rillllion (independent of the Town Core basin and channel which is 
common to all the alternatives evaluated) and removes the floodplain from approximately 94 
structures. The Hybrid Alternative comparable cost is provided below in Tab le 4 . 

Table 4- Hybrid Alternative Comparable Cost 

DESCRIPTION QUANTITY UNIT UNIT PRICE 
EXTENDED 

AMOUNT 

Levee (fill , excavation & bank protection) 2 EA $500,000.00 $1,000,000.00 

Bender Wash Overchute 1 EA $275,000.00 $275,000.00 

Landscaping 6 AC $12,000.00 

SUBTOTAL CONSTRUCTION 

LAND ACQUISITION (6 ac@ $2,000/ac) 

ENGINEERING (10%) 

CONSTRUCTION ADMINISTRATION (15%) 

SUBTOTAL 

CONTINGENCY (20%) 

TOTAL 

$72,000.00 

$1,347,000 

$12,000 

$134,700 

$202,050 

$1,695,750 

$339,150 

$2,034,900 

In addition, there was team consensus that the refined ADMP Phase 2 improvements remain part of 
the recommended plan should the opportunity arise for the Town to excavate a majority of the 
basin at little or no cost. It is estimated that the construction of the refined ADMP Phase 2 basin 
could remove the floodplain from an additi onal48 structures for a combined total of 142 wi th the 
hybrid alternative. The refined ADMP Phase 2 comparable cost is estimated at $4.0 million 
including $2 million in excavation costs. T he advantage of implementing the hybrid alternative 
instead of the orig inal ADMP concepts is that the hybrid alternative potentially provides immediate 
f loodplain mitigation . 
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Earthwork Volume Calculation 

GILA BEND ADMP FL02D ANALYSIS 

PHASE 2 

Section I 
I 

o 1oo I Channel I Volume 

Type 
Description 

(cfs) I Depth' (ft) I Width' (ft) I Area (sf)' I Length (ft) I (cf) I 
Trap I sand Tank Wash Channelization 1 12ooo I 7 I 250 I 1946 I 3225 I 6275850 I 
Earthwork Volume is Estimated to be one-half of Total Calculated Volu me to Account for Existing Channel I 

1. Depth including 1' freeboard 

2. Bottom Width 

3. 4 :1 Channel Side Slopes 

Bank Protection Calculation 

Description 

Soil Cement 

W :\2012PrOJCC ts\1 238 18 04 Gtl.lBcnd PhaseJ\Ovtgomg\10 13 10 04 \VPA SubmtHal 3\Appcndtx <I Electron tc Ft lcs\ Spreadshccts\Opt•on 1 \\ Chn thru Sand Tank Cost ~lsx 

(cy) 

232439 

116219 

HEC-RAS Plan· Sand River· RIVER-1 Reach· Reach-1 Profile · PF 1 

Reach River Sta QTotal MinCh El W.S. Elev 

(cfs) (ft) (ft) 
Reach-1 4936 12000.00 764.30 775.96 

Reach-1 4898 12000.00 763.30 775. 12 

Reach-1 4892.5 Bridge 

Reach-1 4887 12000.00 762.80 773.37 

Reach-1 4868 12000.00 761.40 773.35 

Reach-1 4862.5 Bridge 

Reach-1 4857 12000.00 760.90 768. 14 

Reach-1 - 4822 12000.00 754.80 763.40 

Reach-1 4638 12000.00 748.70 759.35 

Reach-1 4461 12000.00 745.40 754.05 

Reach-1 4277 12000.00 741 .70 748.97 

Reach-1 4076 12000.00 735.60 748.97 

Reach-1 3888 12000.00 73 1.30 742.90 

Reach-1 3836 12000.00 729.00 736.7 1 

Reach-1 3782 12000.00 728.10 736.43 

Reach-1 3775 Mull Open 

Reach-1 3768 12000.00 728.00 732.35 

Reach-1 3747 12000.00 727.00 73 1.36 

Reach-1 3693 12000.00 723.20 73 1.29 

Reach-1 3684.5 Culvert 

Reach-1 3676 12000.00 723.10 728.30 

Reach-1 3657 12000.00 722.64 727.96 

Reach-1 3563 12000.00 720.39 725.71 

Reach-1 3470 12000.00 718.15 723.77 

Reach-1 3372 12000.00 715.80 722.61 

Reach-1 3277 12000.00 713.30 721.71 

Reach-1 3180 12000.00 71 0.20 719.86 

Reach-1 3039 12000.00 707.20 716.41 

Reach-1 2864 12000.00 703.40 713.27 

Reach-1 2686 12000.00 700.60 708.27 

Reach-1 2522 12000.00 696.80 703.43 

Reach-1 2329 12000.00 689.60 697.89 

Reach-1 2147 12000.00 686.50 693.71 

Reach-1 1980 12000.00 682.40 688.94 

Reach-1 1791 12000.00 674.80 682.20 

Reach-1 1608 12000.00 669.90 678.87 

10/3/70 13 

CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(ft) (ft) (fVft) (lt/s) (sq ft) (ft) 
776.29 0.000285 4.96 2698.80 290.00 0.26 

770.04 776.03 0.000788 7.62 1574.78 141 .00 D.4o -

769.53 774.51 0.001149 8.59 1397.34 141 .00 0.48 
768.65 774.32 0.000878 7.90 1519.51 141.00 ~ 

768. 14 77 1.20 0.005503 14.03 855. 18 140.90 1.00 

763.40 764.31 0.005980 7.95 1652.95 1018.92 0.93 
759.35 760. 15 0.002590 9.90 2212.55 1222.43 ~ 
754.05 754.59 0.003063 7.37 2551.73 1990.28 0.71 -
748.97 749.61 0.003073 7.75 2331.64 1618.84 ~ 

748.99 0.000024 1.47 11570.94 1830.90 0.08 
742.90 747.53 0.005000 17.25 695.50 76. 16 1.01 

-
733.04 737.19 0.001242 5.58 2151.87 298.00 ~ 
732.17 736.85 0.000956 5.20 231 1.50 289.00 0.32 

732.06 734.00 0.009070 10.31 1164.02 284.82 0.90 
731.06 733.01 0.008994 10.28 1167.04 284.89 0.90 
727.26 73 1.72 0.001073 5.26 2280.58 306.00 0.34 

727.34 729.70 0.005579 9.51 1262.11 291.59 ~ 
726.71 729.03 0.004603 8.32 1442.42 292.53 ~ 
724.44 726.78 0.004474 8.32 1458.90 301.53 ~ 
722.21 724.72 0.003820 7.84 1531.12 310.81 ~ 
719.86 723.24 0.001981 6.35 1888.39 304.49 0.45 -
721.1 7 722 06 0.003089 7.42 4134.77 2225.40 ~ 719.86 720.68 0.003704 10.25 3534.15 1935.91 ~ 

716.95 0.003159 8.01 3469.58 1635.61 0.64 - 714:01 -
713.27 0.003194 9.97 3569.16 2181 .20 0.67 
708.27 709.05 0.005986 10.48 2627.88 1590.31 0.86 -
703.43 704. 15 0.004245 9.41 2799.54 1748.32 ~ 
697.89 698.79 0.004410 10.01 2494.13 1498 03 ~ 
693.71 694.00 0.002170 6.14 3420.3 1 2338.65 0.52 -
688.94 689.58 0.003962 8.28 3217.88 2337.01 Q2Q 
682.20 682~ 0.001212 5.28 3869.99 2597.74 0.42_ 
678.35 679.43 0.001825 7.24 3049.78 1430.57 ~ -



HEC RAS Plan S d River· RIVER 1 Reach · Reach 1 Profile · PF 1 (Continued) an 

Reach River Sta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width 

(cfs) (It) (It) (It) (ft) (fVft) (fVs) (sq ft} (ft} 
Reach-1 1435 12000.00 666.20 673.63 673.63 676.02 0.009917 13.08 1092.69 244.86 

Reach-1 1241 12000.00 661 .90 670.18 668.78 670.65 0.001955 6.77 331 6.81 1233.41 

Reach-1 1053 12000.00 657.10 664.22 664.22 666.12 0.008175 11.97 1335.29 1661.19 

Reach-1 926 12000.00 652.80 660.94 659.75 661.84 0.003651 8.24 2199. 10 864.60 

Reach-1 800 12000.00 649.40 656.30 656.27 657.85 O.Q11270 12.42 1522.97 457.37 

Reach-1 676 12000.00 647.20 653.42 651.64 653.59 0.003701 5.05 3923.2 1 1661.97 

Froude #Chi 
Sand Tank Wash North 1-8 Plan : Sand Tank Rating 8/13/2013 
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River = RIVER-1 Reach = Reach-! RS = 3747 FLOW UPSTREAM OF PIMA OCCURS ACROSS BOTH SAND TANK AND BENDER W Cross Section Comparison 
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Sand Tank Wash North 1-8 Plan : Sand Tank Rating 8/13/2013 
River = RIVER-1 Reach = Reach-1 AS = 3684.5 Culv SR85-10a & 10b Cross Section Comparison 
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Sand Tank Wash North 1-8 Plan : Sand Tank Rating 8/13/2013 
River= RIVER-1 Reach = Reach-1 RS = 3563 Cross Section Comparison 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

SAND TANK WASH 

SCOTT AVENUE WASH 

BENDER WASH 

UNNAMED TRIBUTARY OF BENDER WASH 
(NO . .. 1) 

UNNAMED TRIBUTARY OF NO. 1 
(NO. 2) 

GILA BEND AREA 
FLOODPLALN DELlNEAJ710N STUDY 

VICINITY MAP 

1"= 2000' 

FCD 90-67 

AERIAL MAPPING CO . , INC . 

FLOWN 9 - 13- 91 & 9 - 20- 91 

STUDY DATE: MARCH 1992 

Ef"C O INEERS 

AJt C HITil C TS 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DEUNEA TION STUDY OF 

GILA BEND FIS 
F. C. D. CON "TRACT NO. 90- 6 7 

LEGEND 
100 'I'R ftOOOPLAIN BOUNDARY 

FLOOOWA Y BOUNDARY 

HYORAUUC B~SE LINE 
'Mlll RIVER t.l ll£ 

CROSS SECllON 

El.£VA nON REFERENCE MARK 

BASE FLOOO ElEVAllONS 

ZONE OCS:GNA llONS 

Cffi!>ORA TE LIMITS 

COUNTY, PARISH, STATE OR 
INTERN A nONAL BOUNDARY 

1112.0 M\3.0 
-+----+--
~ 
~ 

ERIAJ X 

~1221~ 

ZONE AE 

C<>rporo.l~ 

County Boundary 

ELEVATION REFERENCE MARK S 
NOl£: AU. lllVAliOIIS ARt: BA5al OH NAllOHAI. 

OEOOE11C IIO!TICAI. DAl\JW OF 1tZ9 

I. D. NUMBER ElfVA nON (F1) DESCRIPnON(LOCA nON 

ERIAf l [.RY El • 659.524 

This ~tat+on Is located ot lhe northwest tedion 
cornor of Se<:tlon 19. The mor1c. ie a bran c.e~p. 

INDEX MAP 

w 

l ... 

-•oo 0' coo aoo 
CI~E3~~E3=C====~====~· 
SCALE: 1"5 COO' 

CONTOUR INTERVAL z c· FEET 

BURGESS & NIPLE, INC. 
t-----~~~~~~~~-r------------------1~ 

FLOOO CONTROL DISTRICT 
Ott OF MARiCOPA COUNTY 'i 

1=~~~--+---hmBMM&·~·. -----------t~ ... 
~ 



• r.Bl, 

679.6 H. 
680-5 r . 

6822 H. 
682.7 r . 

CDI+IUNITY DESIGNATED 
tLOCD HAZARD ZONE 

100 YR Fl.OOOPLAIN BOUNDARY 

Fl.OOOWA Y BOUNDARY 

H'rtlRAUUC SASE UNE 
'MlH RIVER IIIUE 

CROSS SECTION 

El£VA TION REfERENCE IAARK 

BASE F\.000 ELEVATIONS 

ZONE DESIGNATIONS 

CORPORA T£ UIAITS 

COUNTY, PARISH, STAT£ DR 
INTERNATIONAL BOUNDARY 

1112.0 1.413.0 
-+----+-
!.\__~ 
~ 

ERIAJ X 

~1221~ 

ZONE AE 
Co<p04'ote Limits --- ·--- · 
~ty_B~n~ 

ELEVATION REFERENCE MARKS 
NOTE: AU. ElEVATIONS AAf. BASED ON NA llONAl. 

OEOOC'IIC ~ DA1UW OF 181!9 

1.0. NUt.IBER EUEVA TION (FT) DESCRIPTION/LOCATION 

ERI.4#2 ERI.I [ L • 685.204 

Thia station is located ot ltwt in\ert;ection of 307 
Avenue on Watermelon Rood. The morlc is a bra,. 
(~t t9.~.5~~- hole ''Mori~po County section Comer 

ER1.4IJ ERI.4 EL • 717.889 

This station ia located 41 .60 feet eouth of 
intei'MC'fjon at J07 Avenue and Indian Rood. Then 

~~c~~~-t E.R~~. :t·7rr:.~: ~-ts~~B~.·tamped 

INDEX MAP 

HTS 

~-~~~~oc· ======~~~====3.o 
SeAL£: 1"• 400' 

CONTOUR INTERVAL -.. FEET 

NIPLC INC. 
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_;;--~~ FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 

GILA BEND FIS 
F.C. D. CONTRACT NO. 90- 6 7 

LEGEND 
100 'tR FLOOOPlAIN BOUNDARY 

FLOOOWAY BOUNDARY 

HYDRAUUC BAS£ UN£ 
WITH RIVER ~IL£ 

CROSS S£CnON 

lliVA nON REFERENCE ~ARK 

BAS£ FLOOO lliVA nONS 

ZONE OESIGNA nONS 

CORPORA T[ U~ITS 

COUNTY. PARISH, STAT£ OR 
INTERN A nONAL BOUNDARY 

~12 .0 M13.0 
--+- --- +-
~~ 
~ 

ER~3 X 

~1221~ 

ZONE A[ 

Corpa<at~ . 

County Boundary 

ELEVATION REFERENCE MARKS 
HOlE: ALL ELEVA liONS loll£ 8ASm ON HA TIONAI. 

CEalETIC loU!11CAL OAlW OF 1829 

I. D. NU~BER lliVA nON (FT) DESCRIPnONjlOCA nON 

ER~I3 ERH EL • 7 17 . 889 

This stot l on IS \oc;otll'd -41 . 60 f~~t soutt'l of 
1 ntrr~ct 1 on ot 307 Av•null' ond tnd l on Rood . Tt'l•n 
69 . 60 f•~ t ••st . Thr 1'\0r"'k IS c brass cop stol"lp~d 
H. C. F . C. D. E . R . H. EL . 717 . 889 R .L.S . 18436 . 

ERHI8 ERN EL • 742 . 58'J 

Tt'11s stot1on Is locot•d ot Src-t 1on Corn•r 
C36 ~ 31. 1. 6) Th• 1'\0rk I s c GLO Bross Cop . 
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SCALE: 1" ~ zw 
CONTOUR INTERVAL K 2' FEET 

NIPLE, INC. 
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FLOOD CONTROL DISTRICT 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD OELINEA TlON SnJDY OF 

GILA BEND FIS 
F.C. D. CONTRACT NO. 90- 67 

LEGEND 
1()()-'11! FlOOOPI..AIN BOUNDARY 

FlOOOWAY BOUNDARY 

H'!ORAUUC BAS£ UNE 
WITH RIVER llll£ 

CROSS SECTION 

El.£VA llON REITREHCE II ARK 

BASE FlOOD EllVA nONS 

ZONE OESIGNA llONS 

CORPORA 1[ UIIITS 

COUNTY, PARISH, STA 1[ 00 
INTERNA llONAl BOUNDARY 

1112.0 1113.0 
-+- -- -+-
~ 
~ 

[RI,IJ X 

~1221~ 

ZONE AE 

~·~~ -
County Boundary 

ELEVA~ON REFERENCE MARKS 
HOT£; AU. D..EVA'OONS I#E. 11A1ED OH NA'IIOHAI. 

GEODETIC 'oQ1lCAI. DA 1\AI aF 111!9 

1.0. NUIIBER ElEVA llON (n) OESCRIPllONJtOCA llON 

£RMI 5 ERM EL • 741 .~ 

INDEX MAP 
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c-~e»~=e~o=·=====E200~==:3~ 
SCALE: 1" • ZOO' 

CONTOUR INTERVAL • 2' FEET 

NIPLEI INC. 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DEUNEATION STUDY OF 
GILA BEND FIS 

F.C.D. CONTRACT NO. 90-67 

LEGEND 
1()()-YR flOODPlAIN BOUNDARY 

flOOOWAY BOUNDARY 

HYDRAULIC BAS£ LINE 
~lll Rl'vt:R MILE 

CROSS S£CT10N 

El.£VA TlON REfERENCE lA ARK 

BAS£ F\.000 ELEVA TlONS 

COUNTY, PARISH, STA 1r ~ 
INTI:RNA TlONAL BOUNDARY 

1412.0 141 3.0 
-+- - - - +-
~ r cFloodwoy WSE 

ERIU X 

~1221~ 

ZONE AE 

CO<J>Ofo.l~ . 

County Boondory 

ELEVATION REFERENCE MARKS 
NOTE: AU. ElEVA liONS AAE BASm OH NA TIOHAL 

QE00£11C loO!llCAl OAlUII OF 1Qe'J 

1.0. NU14BER El.£VA TlON (FT) DESCRIPllON/lOCA TlON 

£RIII16 ER14 El. • 804.277 

Thia etotion Ia located 0.3 mile south ol on9 State 
Hi9hwoy 85 from the Southern Poeific Roilrood 
Station ot Gilo Bend. Thence 1.9 milet south 
along o graded rood, thence 0.7 mile eoet along o 

3r~d~ tr:~::tror:~' &!!c~~o:d~~~i~~~~ 
~;o~,~~e;;'rr!~~~· ~~ f::tt ;:;:~ :f' t~: [u8~~~: 
of the trocked rood, 18 feet eoat of the dirt 
mound, 5.0 feet north111'0at of o 6 foot hi9h wooden 
~t. 1.6 feet •outhweat of o witnesa potl eel in 

0~~~: :,~orr:d~~d~~!l~~,~~9r~~:~,\,. 
mort< it a brou cop stomped "U.S. CooJt &: Geodetic 
Survey R60" . 
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- 400 o· 400 aoo 
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SCALE: 1" = 400' 
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NIPLE, INC. 
FLOOD CONTROL DISTRICT 



Gila Bend ADMP- FL0-2D Analysis- Phase 2 
Contract FCD 2012C008 

Appendix 2 

Wood. Patel & Associates, In c. + 205 1 West Northern , Suite I 00 + Phoeni x, Arizona 8502 1 
Phone: (602) :r\5-8500 • Fa x: (602) :r\5-8580 

E-Mai I: woodpatc l @woodpatc l.com 



Earthwork Volume Calculation 

Section QlOO 

Number 
Descript ion 

(cfs) Depth ' (ft) 

Section 1 Bender W ash to Sand Tank Wash 1600 7 

Section 2 Sa nd Tank Wash to Sco tt Ave Wash 9200 7 

Sectio n 3 Scott Ave Wash to SR-85 10400 7 

Sectio n 4 SR-85 to Gi la River 10400 7 

1. Depth includ ing 1' freeboa rd 

2. Bottom Wid th 

3. 4 :1 Cha nnel Side Slopes 

GILA BEND ADMP FL02D ANALYSIS 

PHASE 2 

Channel Volume 

Width' (f t) Area (sf)3 Length (ft) (cf) 

25 371 

210 1666 

250 1946 

250 1946 

3222 

3274 

6B2B 

13200 

26524 

5.02 

1195362 

54544B4 

132B72B8 

25687200 

W:\20 12PrOJCCts\1?38 18 04 G llaBcnd_Ph~sc)\Outgolng\20 1 3 10 04 WPA_Subm1ltal 3\Appcndlx 4 Electromc flles\SprC<~dshccts\Option ) _Chn farthwork Cost xlsx 

Footprin t Area for l a nd Acquisition 

Top Width W ith Area 

(cy) (ft ) Bu ffe r (ft) (sf) 

44273 81 101 325422 

20201B 266 286 936364 

492 122 306 326 2225928 

951378 306 326 4303200 

1689790 7790914 

Worksheet for Trap Channel - 1 

Project Description 

Friction Method Manning Formula 

Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.035 

Channel Slope 0.00300 ft!ft 

Left Side Slope 4.00 ft!ft (H :V) 

Right Side Slope 4.00 ft!ft (H :V) 

Bottom Width 25.00 ft 
(a c) 

7 .5 

Discharge 1600.00 fP/s 21.5 

51.1 

98.8 

178.9 Results 

Normal Depth 5.81 ft 

Flow Area 280 .36 ft2 

Wetted Perimeter 72.92 ft 

Hydraulic Radius 3.84 ft 

Top Width 71.49 ft 

Critical Depth 4.03 ft 

Criti cal Slope 0.01281 ft!ft 

Velocity 5 .71 ft!s 

Velocity Head 0.51 ft 

Specific Energy 6.32 ft 

Froude Number 0.51 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0 00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profi le Description 

Profi le Headloss 0.00 ft 

Downstream Velocity Infinity ft!s 
10/3/2013 

Upstream Veloci ty Infinity ft!s 

Normal Depth 5.81 ft 

Critical Depth 4 .03 ft 

Channel Slope 0.00300 ft!ft 

Bentley Systems, Inc. Haestad Methods SoBamh!jZf'IOwMaster V8i (SELECT series 1) (08.11.01 .03) 

9/9/2013 2:29:36 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Trap Channel - 1 

GVF Output Data 

Critical Slope 0.01281 ft/f( 

Bentley Systems, Inc. Haestad Methods SoRBmre~EidwMasterV8i (SELECTseries 1) [08.11 .01 .03] 

9/9/2013 2:29:36 PM 27 Siemons Company Drive Suite 200 W Watertown , CT 06795 USA +1-203-755-1666 Page 2 of 2 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydrau lic Radius 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profi le Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

9/9/2013 2:30:22 PM 

Worksheet for T rap Cha nnel - 2 

Manning Formula 

Normal Depth 

Subcritical 

0.035 

0.00300 ftfft 

4.00 ftfft (H:V) 

4.00 ftfft (H :V) 

210 .00 ft 

9200 .00 ft'/s 

5.69 ft 

1325.36 ft2 

256.95 ft 

5.16 ft 

255.55 ft 

3.81 ft 

0.01174 ftfft 

6 .94 ftfs 

0.75 ft 

6 .44 ft 

0.54 

0 .00 ft 

0.00 ft 

0 

0 00 ft 

0.00 ft 

Infinity ftfs 

Infinity ftfs 

5.69 ft 

3.81 ft 

0.00300 ftfft 

Bentley Systems, Inc. Haestad Methods SoRBmre~EidwMaster V8i (SELECT series 1) [08.11 .01.03] 

27 Siemon s Company Drive Suite 200 W Watertown , CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Trap Channe l - 2 

GVF Output Data 

Critical Slope 0.01174 tuft 

Bentley Systems, Inc. Haestad Methods Solldit:lte~EtowMaster V8i (SELECT series 1) [08.11.01 .03) 

9/9/2013 2:30:22 PM 27 Siemons Company Drive Suite 200 W Watertown , CT 06795 USA +1-203-755-1666 Page 2 of 2 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

9/9/2013 2:30:47 PM 

Worksheet for Trap Channe l - 3 

Manning Formula 

Normal Depth 

Subcritical 

0.035 

0.00250 ft/ft 

4.00 tuft (H V) 

4.00 tuft (H :V) 

250.00 ft 

10400.00 ft'/s 

5.85 ft 

1599.21 ft2 

298.24 ft 

5.36 ft 

296.80 ft 

3.70 ft 

0.01180 tuft 

6.50 ft/s 

0.66 ft 

6.51 ft 

0.49 

0.00 ft 

0.00 ft 

0 

0 00 ft 

0.00 ft 

Infinity ft/s 

Infinity ftls 

5.85 ft 

3.70 ft 

0.00250 ftlft 

Bentley Systems, Inc. Haestad Methods Solldit:lte~EIIOwMaster V8i (SELECT series 1) [08.11.01.03) 

27 Siemons Company Drive Suite 200 W Watertown , CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Trap Channel - 3 

GVF Output Data 

Critical Slope 0.01180 fUft 

Bentley Systems, Inc . Haestad Methods SoBitittteSi:EIIOwMaster VSi (SELECT series 1) [08.11 .01 .03] 

9/9/2013 2:30 :47 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 

Gila Bend ADMP- FL0-20 Analysis- Phase 2 
Contract FCD 2012C008 

Appendix 3 

Wood. Pate l & Associates , Inc. + 205 I West Northern . Suite I 00 + Phoeni x, Arizon a 8502 1 
Phon e: (602) :n.'i-8500 + Fax: (602) 33.'i-8.'i80 

E-Mail : woocl patc l @wooclpatc l.com 



Sand Tank Wash Hydrographs 3.500 1 3.500 0 3.500 1 
HG C127 HG C2UU Combined Hydro Hydrograph Volume {C127 & C2UU) 3.583 1 3.583 0 3.583 1 

Time Total Q Time Total Q Time Total Q above 7500 cfs 3.667 1 3.667 0 3.667 1 
(hour) (hour) (hour) (cf) (ac-ft) (cy) 3.750 1 3.750 0 3.750 1 

0 0 0 0 0 0 97656900 2242 3616922 3.833 1 3.833 0 3.833 1 
3.917 1 3.917 0 3.917 1 
4.000 1 4.000 0 4.000 1 
4.083 1 4 .083 0 4.083 1 

0.083 0 0 .083 0 0.083 0 

0.167 0 0.167 0 0.167 0 
above table calculated from hydrograph 

0.250 0 0.250 0 0.250 0 
data above 7500 cfs (see below) 

0 .333 0 0.333 0 0.333 0 4.167 1 4 .167 0 4 .167 1 
0.417 0 0.417 0 0.417 0 4.250 1 4 .250 0 4 .250 1 
0.500 0 0.500 0 0.500 0 4.333 1 4.333 0 4 .333 1 
0.583 0 0.583 0 0.583 0 4.417 1 4.417 0 4.417 1 
0.667 0 0 .667 0 0.667 0 4.500 1 4.500 0 4.500 1 

0.750 0 0.750 0 0.750 0 4.583 2 4.583 0 4.583 2 
0.833 0 0 .833 0 0.833 0 4 .667 2 4.667 0 4.667 2 
0.917 0 0.917 0 0 .917 0 4 .750 2 4.750 0 4.750 2 

1.000 0 1.000 0 1.000 0 4 .833 2 4.833 0 4 .833 2 

1.083 0 1.083 0 1.083 0 4.917 2 4.917 0 4.917 2 
1.167 0 1.167 0 1.167 0 5.000 2 5.000 0 5.000 2 
1.250 0 1.250 0 1.250 0 5.083 2 5.083 0 5.083 2 
1.333 0 1.333 0 1.333 0 5.167 2 5.167 0 5.167 2 
1.417 0 1.417 0 1.417 0 5.250 2 5.250 0 5.250 2 

1.500 0 1.500 0 1.500 0 5.333 2 5.333 0 5.333 2 
1.583 0 1.583 0 1.583 0 5.417 2 5.417 0 5.417 2 
1.667 0 1.667 0 1.667 0 5.500 2 5.500 0 5.500 2 

1.750 0 1.750 0 1.750 0 5.583 2 5.583 0 5.583 2 
1.833 0 1.833 0 1.833 0 5.667 2 5.667 0 5.667 2 
1.917 0 1.917 0 1.917 0 5.750 2 5.750 0 5.750 2 

2.000 0 2.000 0 2.000 0 5.833 2 5.833 0 5.833 2 
2.083 0 2.083 0 2.083 0 5.917 3 5.917 0 5.917 3 

2.167 0 2.167 0 2.167 0 6.000 3 6.000 0 6.000 3 
2.250 0 2.250 0 2.250 0 6.083 3 6.083 0 6.083 3 
2.333 0 2.333 0 2.333 0 6.167 3 6.167 0 6.167 3 

2.417 0 2.417 0 2.417 0 6.250 3 6.250 0 6.250 3 

2.500 0 2.500 0 2.500 0 6.333 3 6.333 0 6.333 3 
2.583 0 2.583 0 2.583 0 6.417 3 6.417 0 6.417 3 

2.667 0 2.667 0 2.667 0 6.500 3 6.500 0 6.500 3 
2.750 0 2.750 0 2.750 0 6.583 3 6.583 0 6.583 3 

2.833 0 2.833 0 2.833 0 6.667 4 6.667 0 6.667 4 
2.917 0 2.917 0 2.917 0 6.750 4 6.750 0 6.750 4 
3.000 0 3.000 0 3.000 0 6.833 4 6.833 0 6.833 4 

3.083 0 3.083 0 3.083 0 6.917 5 6.917 0 6.917 5 
3.167 0 3.167 0 3.167 0 7.000 6 7.000 0 7.000 6 

3.250 0 3.250 0 3.250 0 7.083 7 7.083 0 7.083 7 

3.333 0 3.333 0 3.333 0 7.167 9 7.167 0 7.167 9 
3.417 1 3.417 0 3.417 1 7.250 11 7.250 0 7.250 11 

7.333 15 7.333 0 7.333 15 



7.417 18 7.417 0 7.417 18 11.333 174 11.333 29 11 .333 203 

7.500 21 7.500 0 7.500 21 11.417 177 11.417 30 11.417 207 

7.583 23 7.583 0 7.583 23 11.500 180 11.500 31 11.500 211 

7.667 25 7.667 0 7.667 25 11.583 183 11.583 31 11.583 214 

7.750 27 7.750 0 7.750 27 11.667 186 11.667 32 11.667 218 

7.833 28 7.833 0 7.833 28 11.750 189 11.750 32 11 .750 221 

7.917 30 7.917 0 7.917 30 11.833 193 11.833 33 11.833 226 

8.000 31 8.000 0 8.000 31 11.917 221 11.917 71 11 .917 292 

8.083 33 8.083 0 8.083 33 12.000 251 12.000 110 12.000 361 

8.167 35 8.167 0 8.167 35 12.083 302 12.083 150 12 .083 452 

8.250 37 8.250 0 8.250 37 12.167 372 12.167 151 12.167 523 

8.333 39 8.333 1 8.333 40 12.250 485 12.250 151 12.250 636 

8.417 42 8.417 1 8.417 43 12.333 624 12.333 203 12.333 827 

8.500 44 8.500 1 8.500 45 12.417 756 12.417 276 12.417 1032 

8.583 46 8.583 1 8.583 47 12.500 880 12.500 385 12 .500 1265 

8.667 49 8.667 1 8 .667 so 12.583 989 12 .583 463 12.583 1452 

8.750 52 8.750 1 8 .750 53 12.667 1077 12 .667 550 12.667 1627 

8.833 55 8.833 1 8.833 56 12 .750 1136 12.750 626 12 .750 1762 

8.917 59 8.917 1 8.917 60 12 .833 1173 12.833 703 12.833 1876 

9.000 63 9.000 1 9.000 64 12 .917 1208 12.917 779 12.917 1987 

9.083 68 9.083 1 9.083 69 13.000 1250 13.000 844 13.000 2094 

9.167 74 9.167 1 9.167 75 13 .083 1299 13 .083 916 13.083 2215 

9.250 79 9.250 1 9.250 80 13.167 1357 13.167 979 13.167 2336 

9.333 83 9.333 1 9.333 84 13 .250 1435 13.250 1040 13.250 2475 

9.417 86 9.417 2 9.417 88 13.333 1570 13 .333 1073 13.333 2643 

9.500 90 9.500 2 9.500 92 13.417 1765 13.417 1110 13.417 2875 

9.583 93 9.583 2 9.583 95 13.500 1980 13.500 1139 13.500 3119 

9.667 97 9.667 2 9.667 99 13 .583 2215 13 .583 1167 13.583 3382 

9.750 101 9.750 2 9.750 103 13.667 2442 13 .667 1177 13 .667 3619 

9.833 105 9.833 2 9.833 107 13.750 2649 13 .750 1188 13 .750 3837 

9.917 109 9.917 3 9.917 112 13 .833 2857 13 .833 1196 13 .833 4053 

10.000 113 10.000 3 10.000 116 13 .917 3072 13.917 1210 13.917 4282 

10.083 117 10.083 3 10.083 120 14.000 3288 14.000 1234 14.000 4522 

10.167 122 10.167 4 10.167 126 14.083 3483 14.083 1252 14.083 4735 

10.250 126 10.250 4 10.250 130 14.167 3641 14.167 1243 14.167 4884 

10.333 130 10.333 5 10.333 135 14.250 3766 14.250 1232 14.250 4998 

10.417 135 10.417 6 10.417 141 14.333 3863 14.333 1223 14.333 5086 

10.500 138 10.500 8 10.500 146 14.417 3942 14.417 1216 14.417 5158 

10.583 142 10.583 10 10.583 152 14.500 4012 14.500 1196 14.500 5208 

10.667 146 10.667 13 10.667 159 14.583 4077 14.583 1179 14.583 5256 

10.750 149 10.750 17 10.750 166 14.667 4152 14.667 1161 14.667 5313 

10.833 153 10.833 21 10.833 174 14.750 4249 14.750 1154 14.750 5403 

10.917 156 10.917 23 10.917 179 14.833 4383 14.833 1155 14.833 5538 

11.000 160 11.000 25 11.000 185 14.917 4558 14.917 1163 14.917 5721 

11.083 163 11.083 26 11.083 189 15 .000 4789 15.000 1178 15 .000 5967 

11.167 167 11.167 27 11 .167 194 15 .083 5072 15 .083 1198 15.083 6270 

11 .250 171 11.250 28 11.250 199 15 .167 5406 15.167 1223 15 .167 6629 



15.250 5754 15.250 1250 15.250 

15.333 6125 15 .333 1272 15 .333 

15.417 6519 15.417 1303 15.417 

15 .500 6950 15 .500 1340 15.500 

15.583 7388 15.583 1389 15.583 

15.667 7824 15 .667 1447 15 .667 

15.750 8227 15 .750 1506 15 .750 

15 .833 8583 15.833 1570 15.833 

15.917 8887 15 .917 1637 15.917 

16.000 9141 16.000 1711 16.000 

16.083 9350 16.083 1782 16.083 

16.167 9525 16.167 1847 16.167 

16.250 9677 16.250 1904 16.250 

16.333 9813 16.333 1970 16.333 

16.417 9945 16.417 2027 16.417 

16.500 10084 16.500 2073 16.500 

16.583 10237 16.583 2119 16.583 

16.667 10403 16.667 2171 16.667 

16.750 10568 16.750 2239 16.750 

16.833 10729 16.833 2312 16.833 

16.917 10883 16.917 2392 16.917 

17.000 11025 17.000 2478 17.000 

17.083 11150 17.083 2565 17.083 

17.167 11254 17.167 2654 17.167 

17.250 11336 17.250 2756 17 .250 

17.333 11394 17.333 2881 17 .333 

17.417 11432 17.417 3002 17.417 

17.500 11451 17 .500 3106 17.500 

17.583 11451 17.583 3199 17.583 

17.667 11433 17.667 3286 17.667 

17.750 11399 17.750 3373 17 .750 

17 .833 11350 17.833 3463 17.833 

17.917 11291 17.917 3557 17 .917 

18.000 11213 18.000 3659 18.000 

18.083 11119 18.083 3768 18.083 

18.167 11012 18.167 3887 18.167 

18.250 10893 18.250 4016 18.250 

18 .333 10765 18.333 4156 18.333 

18.417 10631 18.417 4306 18.417 

18.500 10491 18.500 4467 18.500 

18 .583 10337 18.583 4617 18.583 

18.667 10171 18.667 4735 18.667 

18 .750 9990 18.750 4825 18 .750 

18.833 9798 18.833 4889 18.833 

18.917 9595 18.917 4921 18 .917 

19.000 9386 19 .000 4932 19.000 

19.083 9172 19.083 4924 19 .083 

7004 

7397 

7822 

8290 

8777 

9271 

9733 

10153 

10524 

10852 

11132 

11372 

11581 

11783 

11972 

12157 

12356 

12574 

12807 

13041 

13275 

13503 

13715 

13908 

14092 

14275 

14434 

14557 

14650 

14719 

14772 

14813 

14848 

14872 

14887 

14899 

14909 

14921 

14937 

14958 

14954 

14906 

14815 

14687 

14516 

14318 

14096 

Volume per Time Interval (d) 

above 7500 cfs 

96600 

237000 

383100 

531300 

669900 

795900 

907200 

1005600 

1089600 

1161600 

1224300 

1284900 

1341600 

1397100 

1456800 

1522200 

1592100 

1662300 

1732500 

1800900 

1864500 

1922400 

1977600 

2032500 

2080200 

2117100 

2145000 

2165700 

2181600 

2193900 

2204400 

2211600 

2216100 

2219700 

2222700 

2226300 

2231100 

2237400 

2236200 

2221800 

2194500 

2156100 

2104800 

2045400 

1978800 

19 .167 

19 .250 

19.333 

19.417 

19.500 

19.583 

19.667 

19.750 

19 .833 

19.917 

20 .000 

20 .083 

20.167 

20 .250 

20.333 

20 .417 

20 .500 

20 .583 

20.667 

20.750 

20.833 

20.917 

21.000 

21.083 

21.167 

21.250 

21 .333 

21.417 

21.500 

21.583 

21.667 

21.750 

21.833 

21.917 

22 .000 

22 .083 

22 .167 

22 .250 

22 .333 

22 .417 

22 .500 

22 .583 

22.667 

22.750 

22 .833 

22 .917 

23 .000 

8957 19.167 4907 

8743 19.250 4875 

8534 19.333 4829 

8334 19.417 4770 

8144 19.500 4702 

7950 19.583 4628 

7742 19.667 4549 

7521 19.750 4470 

7289 19.833 4393 

7051 19.917 4321 

6813 20 .000 4243 

6585 20 .083 4153 

6374 20 .167 4052 

6182 20 .250 3940 

6008 20 .333 3820 

5837 20 .417 3693 

5666 20.500 3562 

5499 20 .583 3430 

5335 20 .667 3299 

5178 20 .750 3174 

5028 20.833 3056 

4889 20.917 2949 

4762 21.000 2854 

4649 21.083 2772 

4552 21 .167 2706 

4457 21.250 2642 

4356 21.333 2571 

4252 21.417 2495 

4145 21.500 2413 

4036 21.583 2328 

3928 21.667 2242 

3822 21.750 2155 

3718 21.833 2070 

3617 21.917 1988 

3521 22.000 1909 

3430 22.083 1836 

3344 22 .167 1768 

3264 22 .250 1706 

3190 22.333 1651 

3122 22.417 1602 

3055 22 .500 1561 

2990 22.583 1523 

2926 22.667 1482 

2863 22.750 1439 

2801 22 .833 1395 

2741 22 .917 1350 

2682 23 .000 1303 

19.167 

19.250 

19.333 

19.417 

19.500 

19.583 

19.667 

19.750 

19.833 

19.917 

20.000 

20 .083 

20.167 

20.250 

20.333 

20.417 

20.500 

20.583 

20.667 

20.750 

20.833 

20.917 

21 .000 

21.083 

21.167 

21.250 

21.333 

21.417 

21.500 

21.583 

21.667 

21.750 

21.833 

21 .917 

22 .000 

22 .083 

22 .167 

22 .250 

22 .333 

22.417 

22.500 

22.583 

22.667 

22 .750 

22 .833 

22 .917 

23.000 

13864 

13618 

13363 

13104 

12846 

12578 

12291 

11991 

11682 

11372 

11056 

10738 

10426 

10122 

9828 

9530 

9228 

8929 

8634 

8352 

8084 

7838 

7616 

7421 

7258 

7099 

6927 

6747 

6558 

6364 

6170 

5977 

5788 

5605 

5430 

5266 

5112 

4970 

4841 

4724 

4616 

4513 

4408 

4302 

4196 

4091 

3985 

1909200 

1835400 

1758900 

1681200 

1603800 

1523400 

1437300 

1347300 

1254600 

1161600 

1066800 

971400 

877800 

786600 

698400 

609000 

518400 

428700 

340200 

255600 

175200 

101400 

34800 



Bender Wash 3.500 0 
HG C82 Hydrograph Volume (C82) Total Volume 3.583 0 

Time Total Q above 2100 cfs (cy) (ac-ft) 3.667 0 
(hour) (cf) (ac-ft ) (cy) 3945500 2446 3.750 0 

0 0 8871600 204 328578 3.833 0 
0.083 0 above table ca lculated from 3.917 0 
0.167 0 hydrograp h data above 2100 cfs (see 4.000 0 
0 .250 0 below) 4.083 0 
0 .333 0 4. 167 0 
0 .417 0 4.250 0 
0 .500 0 4 .333 0 
0 .583 0 4.417 0 
0.667 0 4.500 0 
0.750 0 4.583 0 
0 .833 0 4.667 0 
0 .917 0 4 .750 0 
1.000 0 4 .833 0 
1.083 0 4 .917 0 
1.167 0 5.000 0 
1.250 0 5.083 0 
1.333 0 5 .167 0 
1.417 0 5.250 0 
1.500 0 5.333 0 
1.583 0 5.417 0 
1.667 0 5.500 0 
1.750 0 5.583 0 
1.833 0 5 .667 0 
1.917 0 5.750 0 
2.000 0 5.833 0 
2.083 0 5 .917 0 
2.167 0 6 .000 0 
2.250 0 6 .083 0 
2.333 0 6.167 0 
2.417 0 6 .250 0 
2.500 0 6.333 0 
2.583 0 6.417 0 
2.667 0 6 .500 0 
2.750 0 6.583 0 
2.833 0 6.667 0 
2.917 0 6.750 0 
3.000 0 6.833 0 
3.083 0 6.917 0 
3.167 0 7 .000 0 
3 .250 0 7 .083 0 
3.333 0 7.167 0 
3.417 0 7.250 0 

7.333 0 



7.417 0 11.333 0 
7.500 0 11 .417 0 
7.583 0 11.500 0 
7.667 0 11.583 0 
7.750 0 11.667 0 
7.833 0 11.750 0 
7.917 0 11.833 0 
8.000 0 11.917 34 
8.083 0 12.000 71 
8.167 0 12.083 108 
8.250 0 12.167 116 
8.333 0 12 .250 181 
8.417 0 12 .333 277 
8.500 0 12.417 399 
8.583 0 12.500 498 
8.667 0 12.583 597 
8.750 0 12.667 687 
8.833 0 12.750 778 
8.917 0 12.833 861 
9.000 0 12.917 931 
9.083 0 13.000 978 
9.167 0 13.083 1010 
9.250 0 13 .167 1032 
9.333 0 13 .250 1030 
9.417 0 13 .333 1011 
9.500 0 13.417 976 
9.583 0 13.500 917 
9.667 0 13.583 843 
9.750 0 13 .667 758 
9.833 0 13 .750 684 
9.917 0 13 .833 616 
10.000 0 13.917 556 
10.083 0 14.000 502 
10.167 0 14.083 453 
10.250 0 14.167 410 
10.333 0 14.250 369 
10.417 0 14.333 333 
10.500 0 14.417 298 
10.583 0 14.500 268 
10.667 0 14.583 238 
10.750 0 14.667 219 
10.833 0 14.750 196 
10.917 0 14.833 183 
11 .000 0 14.917 166 
11.083 0 15 .000 149 
11.167 0 15.083 134 
11.250 0 15 .167 127 



15.250 128 

15.333 131 

15.417 138 

15 .500 156 

15.583 182 

15.667 212 

15 .750 229 

15.833 247 

15.917 266 

16.000 303 

16.083 338 

16.167 368 

16.250 395 

16.333 419 

16.417 440 

16.500 461 

16.583 482 

16.667 505 

16.750 534 

16.833 566 

16.917 601 

17 .000 631 

17.083 666 

17.167 705 

17 .250 761 

17.333 825 

17.417 899 

17.500 977 

17.583 1051 

17.667 1125 

17.750 1199 

17.833 1278 

17.917 1365 

18.000 1466 

18.083 1569 

18.167 1676 

18.250 1790 

18.333 1913 

18.417 2048 

18.500 2201 

18.583 2360 

18.667 2519 

18 .750 2680 

18.833 2848 

18.917 3019 

19.000 3172 

19.083 3308 

Volume per Time Interval (d) 

above 2100 cfs 

30300 

78000 

125700 

174000 

224400 

275700 

321600 

362400 

19.167 

19.250 

19.333 

19.417 

19.500 

19.583 

19.667 

19.750 

19 .833 

19 .917 

20 .000 

20.083 

20.167 

20.250 

20.333 

20.417 

20 .500 

20.583 

20 .667 

20 .750 

20.833 

20 .917 

21.000 

21.083 

21.167 

21.250 

21.333 

21.417 

21.500 

21.583 

21.667 

21.750 

21.833 

21.917 

22 .000 

22.083 

22 .167 

22 .250 

22 .333 

22.417 

22 .500 

22 .583 

22 .667 

22 .750 

22 .833 

22.917 

23 .000 

3425 

3522 

3595 

3645 

3674 

3683 

3675 

3650 

3611 

3559 

3494 

3412 

3317 

3208 

3088 

2960 

2826 

2690 

2554 

2421 

2292 

2164 

2039 

1920 

1809 

1709 

1620 

1544 

1470 

1398 

1327 

1259 

1195 

1135 

1080 

1030 

987 

944 

901 

859 

818 

779 

742 

707 

676 

647 

621 

397500 

426600 

448500 

463500 

472200 

474900 

472500 

465000 

453300 

437700 

418200 

393600 

365100 

332400 

296400 

258000 

217800 

177000 

136200 

96300 

57600 

19200 
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MARICOPA COUNTY, 
ARIZONA 
AND INCORPORATED AREAS 
VOLUME 1 OF 17 

COMMUNITY NAME 
AVONDALE, CITY OF 
BUCKEYE, TOWN OF 
CAREFREE, TOWN OF 
CAVE CREEK, TOWN OF 
CHANDLER, CITY OF 
EL MIRAGE, CITY OF 
FOUNTAIN HILLS, TOWN OF 
GILA BEND, TOWN OF 
GILBERT, TOWN OF 
GLENDALE, CITY OF 
GOODYEAR, CITY OF 
GUADALUPE, TOWN OF 
LITCHFIELD PARK, CITY 0 
MARICOPA COUNTY 

(UN INCORPORATED AREAS) 
MESA, CITY OF 
PARADISE VALLEY, TOWN OF 
PEORIA, CITY OF 
PHOENIX, CITY OF 
QUEEN CREEK, TOWN OF 
SCOTTSDALE , CITY 0 
SURPRISE, CITY OF 
TEMPE, CITY OF 
TOLLESON , CITY OF 
WICKENBURG, TOWN OF 
YOUNGTOWN, TOWN OF 

COMMUNITY NUMBER 
040038 
040039 
040126 
040129 
040040 
040041 
040135 
040043 
040044 
040045 
040046 
040111 
040128 

040037 
040048 
040049 
040050 
040051 
040132 
045012 
040053 
040054 
040055 
040056 
040057 

Maricopa County 

REVISED 

September 30, 2005 

Federal Emergency Managetnent Agency 
FLOOD INSURANCE STUDY NUMBER 

0401 3CV001A 

Wash Name and Locat ion 

Sand Tank Wash 

At No1th In dian Road 

Below Interstate 8 (1-8) 

Above Intersta te 8 (1-8) 

Bender Wash 

Below Gila Bend Canal 

Above Gi la Bend Canal 

Below Interstate 8 (T-8) 

Above Interstate 8 (l-8) 

Scott Avenue Wash 

Below Interstate 8 (1-8) 

Above Interstate 8 (T-8) 

At Ind ian Road 

Pioneer Cemeter y W ash 

At Confl uence with Evans Wash 

Evans Wash 

At confluence with Cemetery Wash 

H acker W ash 

At Confluence with Evans Wash 

At N. ofSR85 & W. ofGi la Blvd . 

Unna med Wash No.1 

(T ributa r y to Bender W ash) 

Downstream of Unnamed Wash No .2 

Unna med W ash No.2 

(Tributary to Bender Wash) 

At Busin ess Route 8 

Peak Flow Comparison Table 

Dra inage Area FIS QI OO Upda ted Q 100(cfs) FL0-20 Q100(cfs) 

(M ile2
) (cfs) HG Name Flow CS No . Flow 

342 18, 100 C l49 11 ,26 1 I 

330 11 ,097 N/A N/A 2 

330 24,265 C l 3 1 14 ,458 3 

N/A 3,100 N/A N/A 4 

89 4,900 N/A N/A 5 

85 2, 184 N/A N/A 6 

85 5,530 C82 3,683 7 

N/A 3,865 N/A N/A 8 

N/A N/A 7AC 388 9 

N/A N/A Cl39 2,807 10 

2.26 790 3KD 368 II 

3.45 1, 11 0 3KC 783 12 

2.33 1,348 3KB 1,08 1 13 

340 7, 153 C I4 58 14 

2.8 870 2YV 907 15 

1.5 730 N/A N/A 



Table 3. Summary of Discharges (Continued) 

Drainage Peak Discharges (cfs) 
Area 

Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

Bender Wash 

At Mouth (below Gila Bend Canal, 
Bender Wash derives its peak 100-
year di scharge from split flow from 
Sand Tank Wash) 

Above Gila Bend Canal 

Be low Interstate 8 (1-8) 

Above Interstate 8 (I-8) 

Bender Wash North Tr·ibutary 

Just upstrea m of confluence with 
B ender Wash 

1-8 Wash East 

Just downstream of confluence with 
Pioneer Cemetery Wash (f-8 Wash 
East deri ves its peak 1 00-year 
discharge from flow di verted from 
Scott Avenue Wash above Interstate 
8) 

1-8 Wash West 

A bove confluence with West 
Quilotosa Wash at l-8 

S ide weir/di version over Southern 
Pac ific Railroad and 1-8 to confluence 
with Quilotosa Wash at Indian Road 

Diversion from Sauceda Wash at 
South ern Pacifi c Railroad 

- -
1 Not Computed 

89 

85 

85 

263.4 

263.4 

263.4 

70 

3,100 

4,900 

2,184 

5,530 

1,673 

9,29 1 

40 

3,870 

3,860 

Table 3. Summary of Discharges (Continued) 

Drainage Peak Discharges (cfs) 
Area 

Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

Amir Wash 

Approximately 3,400 feet upstream of 
U.S. Highway 60 

Blue Tank Wash 

At Hassayampa River 

Calamity Wash 

At Hassayampa River 

Cemetery Wash 

At Hassayampa River 

At Cemetery Wash Tributary R-1 

At Cemetery Wash Tributary R-3 

Approximately 32,880 feet upstream 
of Hassayampa River 

Cemetery Wash Tributary R-1 

At Cemetery Wash 

Cemetery Wash Tributary R-2 

At Cemetery Wash 

Cemetery Wash Tributary R-3 

At Cemetery Wash 

Deadman Wash 

At confluence w ith New River 

At Carefree Hi ghway 

--
1 Not Computed 

2. 19 

10.83 

4.28 

9.14 

7.53 

1.46 

0.75 

0.79 

2.95 

0.47 

34 .01 

19.07 

86 

1,500 

4,07 1 

3,098 

7,251 

6,870 

1,793 

958 

943 

2,797 

64 1 

9,599 

9,5 10 



Table 3. Summary of Discharges (Continued) 

Flooding Source and Location 

Pioneer Cemete1·y Wash 

Just upstream of confluence with 
Evans Wash 

Evans Wash 

Just upstream of confluence for 
Pioneer Cemetery Wash 

Just upstream of Tucson, Corne lia 
and Gila Bend Railroad 

Hacker Wash 

Just upstream of Gila Bend Canal 

Just upstream of confluence w ith 
Evans Wash 

Hacker Wash Diversion 

Just upstTeam of Pima Road (Hacker 
Wash Diversion derives its peak I 00-
year discharge fi·om flow diverted 
from Hacker Wash above Interstate 8) 

Scott Avenue Wash (Scott Avenue 
Wash derives the majority of its peak 
1 00-year discharge fi·om flow 
diverted from Sand Tank Wash above 
Interstate 8) 

At Watermelon Road 

Below Interstate 8 

Above Interstate 8 

--
1 Not Computed 

Drainage Peak Discharges (cfs) 
Area 

(Square Miles) 10-Year 50-Year 100-Year 

2.26 

3.45 

337.88 

2.33 

71 

790 

1, 110 

8,988 

8,960 

1,348 

5,57 1 

2,600 

3,865 

13,156 

500-Year 

Table 3. Summary of Discharges (Continued) 

Drainage Peak Discharges ( cfs) 
Area 

Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

Gila Bend Canal 

At Spillway 1 

At Spillway 2 

At Spi llway 3 

At Spillway 4 

At Spillway 5 

At Spillway 6 

At Spillway 7 

At Spillway 8 

At Spillway 9 

At Spillway I 0 

At Spillway 11 

Wagne1· Wash 

At confluence with Hassayampa 
Ri ver 

At east quarter corner of Section 13, 
T3N, R5W 

1 ,700 feet below confluence with 
Bootlegger Wash 

At Sun Valley Parkway (South 
Cross ing) 

5,200 feet upstream of Sun Valley 
Parkway (South Crossing) 

3,700 feet downstream of Sun Valley 
Parkway (North Crossing) 

Upstream of Sun Valley Parkway 
(N01th Crossi ng) 

3,200 feet north of Sun Valley 
Parkway (North Crossing) 

--
1 Not Computed 

7.3 1 

3.78 

50.49 

13.74 

9.4 1 

11.43 

18.22 

36.4 1 

10.20 

65 . 15 

11 .54 

42.07 

40.21 

37.39 

28.62 

24.54 

22.72 

15.99 

15.07 

35 

2,454 

2, 187 

11 ,565 

5,297 

4,885 

2,676 

2,757 

3,330 

1,882 

4,971 

2,609 

15,717 

15,3 51 

10,964 

10,358 

8,079 

7,225 

3,446 

2,894 



Table 3. Summary of Discharges (Continued) 

Drainage Peak Discharges (cfs) 
Area 

Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

Ranieri Tank Wash Tributary 1 

Above confluence with Rani eri Tank 
Wash 

Above confluence with Ranieri Tank 
Wash Tributary 2 

Approximately 1,400 feet upsh·eam of 
Cloud Road 

Approximately 3,300 feet upstream of 
Cloud Road 

Ranieri Tank Wash Tributary 2 

Upstream of confluence with Ranieri 
Tank Wash Tributa1y I 

Ranieri Tank Wash Tributary 3 

Upsh·eam of confluence with Ranieri 
Tank Wash 

Daggs Wash 

At Hassayampa River 

Above CAP Canal 

At Peak View Road 

Sand Tank Wash 

At North lndian Road 

Be low Interstate 8 (I -8) 

Above Interstate 8 (f-8) 

--
1 Not Computed 

0.53 832 

0.31 473 

0.23 441 

0.14 311 

0.22 414 

0.19 30 1 

28 .1 3,041 

26. 1 4,957 

13.3 3,297 

342 18,100 

330 11 ,097 

330 24,265 

69 

Table 3. Summary of Discharges (Continued) 

Drainage Peak Discharges (cfs) 
Area 

Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

Unnamed Wash No. 1 (Tributary 
to Bender Wash) 

Downstream of Unnamed Wash No. 
2 

Unnamed Wash No. 2 (Tributary 
to Bender Wash) 

At Business Route 8 

Gila Bend Canal Wash 

Above confluence with Quilotosa 
Wash at Gila Bend Canal 

Side weir/diversion over Gila Bend 
Canal to Hacker Diversion 

Diversion/split from Hacker Wash at 
Gila Bend Canal 

Quilotosa Wash 

At Watem1elon Road (above 
confluence with Hacker Wash) 

At Indian Road and confluence with 
Diversion from 1-8 Wash West 

At confluence with Hacker Wash 
downstream of1-8 

At confluence with West Quilotosa 
Wash upstream ofl-8 

Above confluence with West 
Quilotosa Wash 

Confluence with Gila Bend Wash and 
Quilotosa Wash East Split at Gi la 
Bend Canal 

At upstream confluence with 
Quilotosa Wash East Split 

--
1 Not Computed 

2.8 870 

1.5 730 

339.2 1,400 

339.2 1,910 

339 .2 3,400 

354.4 2 1,200 

350 .8 16,200 

350.8 15,540 

13 J.J 15,200 

87.4 9, 170 

87.4 9,170 

84 4,450 

72 
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Grid Numbers for Inflow Hydrographs 

I 2 3 4 5 6 7 8 
C l27 C2UU C82 2VV 3KB 3KC 3KD 7AC 

270145 328510 359502 359636 27478 135333 206789 243100 
270743 329016 359503 359637 28117 135971 207427 245634 
271340 329521 359504 359638 28756 136609 216987 246265 
271936 330025 359505 359733 

272532 330528 359506 359740 
273127 331029 359507 359741 
273722 331529 359508 359742 

274316 332028 359545 
274909 332526 359546 

275502 333023 359547 
276094 333518 359548 

276686 33401 2 359549 

277277 334505 359550 
277866 334997 359551 
278454 335488 359552 
279041 

279627 
280212 

W :\2012Projects\ 123818.0 1_ GilaBend\lnput_lnflow _Hydrograph_Revis ion\Spreadsheet\Hydrograph_ Summary.xls 
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Memorandum 
Da t e: August 22, 20 14 

To: Robert B. Stevens, Flood Control Distr ict of Maricopa County 

Copy: J. Simon Bruder, EcoPlan Associates, Inc. 

From: Thomas C. Ashbeck 

EcoPian Number: 12-394003 

Project Name: Gila Bend Flood Control 

Regarding: Updated Biological Resources Report for the Gil a Bend ADMP DCR 

Comments: The foll owing is an updated biological resources report for the Gila Bend 
Area Drainage Master Plan (ADMP) Design Concept Rep01t (DCR) that 
includes recommended mitigation measures concernmg protected 
resources. 

Introduction: The Flood Control Distr ict of Maricopa County (FCDMC) requested that 
EcoPlan Associates, Inc. (EcoPlan) prepare an update of biological 
resources potenti all y impacted by the proposed proj ect and make 
recommendations on future biological surveys to occur during the design 
and/or construction phase for the Gila Bend DCR. The Gila Bend DCR is 
a follow-up to the original ADMP, the purpose of which was to : 
(1) identi fy ex isting drainage problems and develop corrective measures, 
and (2) develop an overall drainage plan that will provide a tool to ensure 
that future growth provides adequate storm water conveyance without 
adversely impacting exi sting development in Gila Bend, Ari zona. Specific 
improvements addressed by thi s overvi ew include seven Sand Tank Wash 
drainage structures : 

• Canal Basin 
• Canal Channel 
• Canal Crossing Improvement 
• Interstate 8 (l-8) Basins 
• Main Street Channel 
• Sand Tank Levee 
• Scott Avenue Wash Levee 

701 W. Southern Ave., Suite 203 • Mesa, AZ 85210 • (480) 733-6666 • www.ecoplanaz.com 

Updated Bi ologica l Resources Report for the G ila Bend ADMP OCR 
August 22, 20 14 
Page 2 of8 

Project Area: 

The area of potential effects for the proposed drai nage improvements was 
defined by the FCDMC as a 300-foot buffer around all identified 
structures to account for potentia l shifts in the alignments. 

As requested, EcoPlan conducted a review of biologica l resource records 
in the proj ect area. 

The terrain , which includes various proposed drainage improvements, lies 
between approx imately 740 and 770 feet elevation above mean sea level 
on re latively flat tenain that descends gradually from south to north 
(Figure !- Proj ect vicinity) . The proj ect area li es south of the town of 
Gila Bend on the alluvial plain descending from the Sand Tank 
Mountains, a low desert range approximately 5 miles southeast of the 
proj ect area, toward the Gila Ri ver to the northwest. Sand Tank Wash, 
some of its lesser tributari es , and tributari es of Qu ' lotosa Wash pass 
through the proj ect area as they descend the alluv ial plain . Ephemeral 
flows from these drainages will be contained or diverted as a result of the 
fl ood control project. 

Tenain in the project area is largely undeveloped and supports a relatively 
undisturbed native plant community . 1-8 crosses the proj ect area from west 
to east, and the Gila Bend Cana l crosses the northern edge of the proj ect 
area. A residenti al neighborhood I ies in the proj ect area just south of the 
canal. Some elements of the proposed fl ood control measures will occur 
along existing development features or at the margin of the res idential 
neighborhood, whil e a major detention bas in occupying 165 acres will be 
constructed just south of I-8 within relatively undi sturbed habitat. 
Vegetati on in the proj ect area is creosote bush (Larrea tridentata)- whi te 
bursage (A mbrosia dumosa)- dominated Lower Colorado River 
subdi vision of Sonoran desertscrub. This vegetative community has 
relati vely low species di versity but includes cacti such as candy 
barrelcactus (Ferocactus wislizeni), jumping choll a (Cy lindropuntia 
.fitlgida var. fu lgida), and widely scattered saguaro (Carn egiea gigantea) . 
Plant diversity and density increases along desert washes where trees such 
as velvet mesqui te (Prosopis velutina), blue pa loverde (Parkinsonia 
florida) , and desert ironwood (Olneya tesota), and shrubs such as 
Anderson thornbush (Lycium andersonii), are present. 
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Methods: 

Results: 

The US Fish and Wildlife Service (USFWS) Information, Planning and 
Conservation (JPaC) System website was accessed on July 14, 20 14, to 
obtain an official li st of federally protected species with the potential to 
occur within the project limits (attached). In addition, the Arizona Game 
and Fish Department (AGFD) On-line Environmental Review Tool 
(on-line tool) (attached) was accessed on July 14, 2014, to detem1ine 
special status species known to occur within 3 miles of the proj ect area. 
The AGFD on-line tool included a list of special status species known to 
occur in the project vicinity. These lists were reviewed by a qualified 
biologist (Stephen Hale, EcoPlan) to determine which species may occur 
in the project area. Sabra Tonn, AGFD Heritage Data Management 
System program supervisor, was contacted for more specific information 
concerning sensitive species listed on the AGFD on-line tool occmTing 
within 3 miles of the project area. This report is based fully on the above 
available resource information. No field surveys were conducted in 
association with this report. 

The USFWS TPaC official li st of federally protected species with the 
potential to occur in the project area includes nine endangered, proposed 
threatened, and candidate species- a partial list of federally protected 
species known to occur in Maricopa County. The IPaC species list 
includes the roundtail chub (Gila robusta) , a candidate fish species, and 
birds such as the endangered Southwestern willow flycatcher (Empidonax 
traillii extimus) and Yuma clapper rail (Rallus longirostris yumanensis), 
and the yellow-billed cuckoo (Coccyzus americanus), a proposed 
threatened species. These species are present year-round or are seasonally 
present along the Gila River, a bend of which lies 3 to 4 miles north of the 
project area. The fish has no potential to occur within the project limits 
because the drainages passing through the project area only flow when 
sufficient rainfalls cause them to flow for a short time. The birds, because 
of their mobility and the proximity of suitable habitat along the river, may 
occasionally be expected to fly over the project limits, but they would not 
be expected to forage, nest, or even briefly remain within the project limits 
due to the lack of suitable habitat. 

The IPaC species li st also includes the endangered Californi a least tern 
(Sterna antillarum browni). This species is uncommonly observed and 
rarely breeds in Arizona . It prefers open, sandy tetTain in proximity to 
water and may be expected to follow the Gila River Valley as a dispersal 
route in the state. It would not be expected to range into the project limits. 
Sprague's pipit (Anthus spragueii) , a candidate species, nests in short
grass plains, mixed grass prairie, alkaline meadows , and wet meadows 
where the vegetation is intermediate in height and provides dense cover. 
This type of hab itat is not present within the project limits and is 
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uncommon in the state; however, during various stages of production, 
agricultural fields may provide artificially suitable habitat for the species. 
The pipit has been observed using fields in the Phoenix metro area and 
farther south within the agricultural areas in the Santa Cruz flats . 
Individuals may, at times, be attracted to agricultural fields along the Gila 
River. Due to the proximity of agricultural fields to the project area , these 
birds may occasionally pass through the project limits but would not be 
expected to remain in the area. 

The endangered Sonoran pronghom (Antilocapra americana sonoriensis) 
ranges within the intermontane valleys of southwestern Arizona, rarely 
ranging as far north as the project limits . This timid, agile species would 
be expected to avoid the project area due to highway traffic, cun·ent levels 
of development, and noise and human activity in the area. 

The candidate Sonoran Desert tortoise (Gopherus morafkai) prefers the 
rolling and low mountainous terrain within and immediately sunounding 
the low desert mountain ranges in the area. Occasional dispersing 
individuals may be expected to range through the project area but would 
not be expected to nest or have bunows within the project limits. The 
AGFD on-line tool receipt reports no known occun·ences of the Sonoran 
Desert tortoise within 3 miles of the project limits, supporting the notion 
that they occur infrequently. 

The last species listed on the USFWS IPaC list is the candidate Tucson 
shovel-nosed snake (Chionactis occipitalis ldauberi), a species also listed 
as occuning in the project area on the AGFO on-line tool. A single record 
of occurrence for the species was recorded approximately 2 miles east
northeast of the project limits , collected in 2006 (Sabra T01m, AGFD, 
personal communication, July 16, 20 14). This species is fossorial , 
spending the majority of its time underground, and is rarely encountered 
on the surface. It prefers soft, sandy loams, with sparse gravel in creosote
mesquite floodplain environments, similar to that occurTing throughout the 
project area . It is reasonable to assume that this species occurs within the 
project limits . 

The AGFD on-line review tool included two additional sensitive species 
not listed under the Endangered Species Act. The agency indicated that the 
cave myotis (Myotis vel[fer) has been reported from the area, listing a 
record of a specimen collected in Gila Bend dating from some time before 
1983 (Sabra Tonn, AGFD, personal communication, July 16, 2014). The 
species roosts in caves , mines, and old buildings and occasionally under 
highway and railroad bridges . There is no suitable roost habitat within the 
project limits. It is expected that individuals of this species roosting in 
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suitable locations in the project vicinity may forage into the project limits 
during their nocturnal foraging activity. However, these individuals would 
not remain in the area. 

The AGFD Heritage Data Management System includes a record of 
observation for the Western bunowing owl (A thene cunicularia hypugaea) 
from approximately 2.5 miles north of the project limits, a record dating 
from 2008 (Sabra Tonn, AGFD, personal communication, July 16, 2014). 
The Western burrowing owl is protected by the Migratory Bird Treaty Act 
(MBTA), which prohibits the take (damage, kill , or harassment) of 
covered species or the parts, active nests , or eggs thereof. The Western 
bunowing owl prefers open habitats where rodents such as prairie dogs, 
ground squirrels, and other small tenestrial animals dig burrows, which 
provide suitable roost and nesting habitat for the burrowing owl. 
Agricultural lands can provide suitable foraging and nesting habitat for the 
burrowing owl. The open, sparsely vegetated habitat in the project area 
represents potentially suitable burrowing owl habitat, though population 
density of burrowing owls is likely lower than agricultural areas in the 
project vicinity. 

The Bald and Golden Eagle Protection Act provides an additional level of 
protection beyond the MBTA for bald eagles (Haliaeetus leucocephalus) 
and golden eagles (Aquila chrysaetos). The AGFD on-line tool did not 
indicate that the bald eagle or the golden eagle has been rep01ied within 
3 miles of the project area. Therefore, the project will not affect bald or 
golden eagle foraging or nesting habitat. Bald eagles and golden eagles 
will not be affected by project activity, and we make no recommendations 
regarding these species . The table below summaries the USFWS, AGFD, 
and MBTA special status species. 

Common Name Scientific Name Status Notes 
Roundtail chub Gila robusta USFWS No suitabl e habitat within the 

candidate proj ect limits. 
Southwestern Empidonax USFWS No suitable habitat within the 
willow traillii extimus endangered project limits. 
flycatcher 
Yuma clapper Rail us USFWS No suitable habitat w ithin the 
rail longirostris endangered project limits . 

yumanensis 
Y ellow-bi lied Coccyzus USFWS No sui table habitat w ithin th e 
cuckoo american us proposed proj ect limits. 

endangered 
Ca lifornia least Sterna USFWS Rare in Ari zona. No suitable 
tern antillarum endangered habitat w ithin th e proj ect limits. 

browni 
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Common Name Scientific Name Status 
Sprague ' s pipit Anthus spragueii USFWS 

candidate 

Sonoran Antilocapra USFWS 
pronghorn americana endangered 

sonoriensis 

Sonoran Desert Gopherus USFWS 
tortoise morafkai candidate 

Tucson shove l- Chionactis USFWS 
nosed snake occipitalis candidate 

klauberi 

Cave myotis Myotis velij'er AGFD 
wildlife of 
special 
concern 

Western Athene MBTA 
burrowing owl conicularia protected 

hypugaea 

Notes 
Uncommon in Arizona. No 
suitab le habitat w ithin the 
project limits. 
Occurs south of the project area 
near the Mexico border. 
Human impacts w ithin the 
project limits likely precl ude 
their presence. 
No known occurances within 
3 miles of the project limi ts . 
Not expected to occur w ithin 
the proj ect limits. 
May occur within the proj ect 
limits. Proj ect activ ities may 
impact individuals of the 
species. 
No roost ing habi ta t wi thin the 
project limits. May forage 
within the project limits, but 
project acti v ities are not 
expected to impact individuals 
of this species. 
Known record within 2.5 miles 
of the project limits. Suitab le 
habitat may ex ist within the 
project limits, and measures 
limiting impacts are 
recommended prior to 
construction. 

Conclusions and Of the nine federally li sted, proposed, and candidate species potentially 
Recommendations: occurring in the project area, only the Tucson shovel-nosed snake is likely 

present in the proj ect area. It is reasonable to conclude that individual 
Tucson shovel-nosed snakes may be impacted by project activity. 
Unfortunately , due to their secretive habits, it is difficult to determine 
population densities . Surveying by means of nocturnal searching for 
exposed individuals, raking of suitable soil s beneath desert vegetation , and 
installation of a grid of pit traps, checked daily, may serve to indicate that 
thi s species is present in the proj ect area. However, no amount of capture 
and off-site relocation using the above techniques would serve to eliminate 
the potenti al that individuals may be affected by project activity. The 
project may impact individuals of the Tucson shovel-nosed snake and will 
di sturb nearly 180 acres of potential Tucson shovel-nosed snake habitat. 
However, the project will not result in a loss of species viab ility or lead to 
a trend toward federal li sting. 
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Attachments: 

The AGFD on-line tool indicates that the Western burrowing owl occurs 
in the proj ect vicinity. Records of occurrence for the species are likely 
associated with agri cultural lands north of Gila Bend. However, the open, 
sparsely vegetated habitat in the project area represents potenti ally suitabl e 
burrowing owl habitat. As a result of this potential habitat suitability, the 
fo llowing measure is recommended . 

• Surveys for Western burrowing owls shall be completed with 
implementation of applicable conservation measures in accordance with 
the 2009 protoco l developed by the AGFD- Bun-owing Owl Project 
Clearance Guidance for Landowners (attached) . 

In addition to burrowing owls, the MBT A applies to nearly all other native 
bird species, most of which use shrubs and trees as nesting substrate. 
Because the proj ect will remove desert vegetation from approximately 
180 acres of desert terrain , it is recommended that the following measures 
be taken to avoid violations of the MBT A. 

• Vegetation removal and grubbing activities shall be completed from 
September 1 through February 28 to avoid harming any active bird 
nests. 

• If vegetation removal activities occur from March I through August 31, 
it is recommended that a biologist approved by the FCDMC conduct a 
bird nest search of affected vegetation and detem1ine that no active bird 
nests are present before removal can occur. 

- Shrubs and trees may be removed if they have been surveyed within 
5 days prior to removal as long as only inactive bird nests, if any, are 
present 

- Vegetation supporting active nests should be rechecked every 3 days 
until the nest is no longer active . At that time, vegetation removal can 
proceed. 

Please contact me at ( 480) 733-6666, ext. 124, or by email at 
tashbeck@ecoplanaz.com if you have any questions. 

• USFWS lPaC offic ial spec ies li st 
• AGFD On-line Environmental Review Tool receipt 
• Bun-owing Owl Project Clearance Guidance for Landowners 
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Ari zona's On-line Environmenta l Review Tool 
Search ID: 201407140239 16 
Proj ect Name: 12-392003 Gi la Bend Flood Control 
Date: 7/14/2014 2:2 1:09 PM 

Project Location 

Project Name: 12-392003 Gila Bend Flood Control 
Submitted By: Thomas Ashbeck 
On behalf of: CONSULTING 
Project Search 10: 2014071402391 6 
Date: 7/14/2014 2:21 :04 PM 
Project Category: Water Use, Transfer, and Channel Activities, Detention 
basin 
Project Coordinates (UTM Zone 12-NAD 83): 339815.706, 3645623.971 
meter 
Project Area: 723.487 acres 
Project Perimeter: 7120.003 meter 
County : MARICOPA 
USGS 7.5 Minute Quadrangle 10: 1471 
Quadrangle Name: GILA BEND 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 
Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 
correctness of the Project Review Receipt content. 

The Department appreciates the opportunity to provide in·depth comments and project review when 
additional information or environmental documentation becomes available. 

Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3 
miles of Project Vicinity: 

Name Common Name FWS USFS BLM 
Athene cunicularia hypugaea Western Burrowing Owl sc s s 
Chionactis occipitalis klauberi Tucson Shovel-nosed Snake c· 
Gila Bend Indian Reservation Gila Bend Indian Reservation 

Myotis veliler Cave Myotis sc s 
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Arizona's On-line Environmental Review Tool 
Search ID: 201407140239 16 
Project Name: 12-392003 Gila Bend Flood Cont rol 
Date: 7/14/2014 2:2 1:09 PM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurately 
reflect this project, or if project plans change , another review should be 
conducted , as this determination may not be valid. 

Arizona's On-line Environmental Review Tool: 

1. Th is On-line Environmental Review Tool inquiry has generated 
recommendations regarding the potential impacts of your project on 
Special Status Species (SSS) and other wildl ife of Arizona. SSS 
include all U.S. Fish and Wildlife Service federally listed, U.S. Bureau 
of Land Management sensitive, U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern . 
2. These recommendations have been made by the Department, under 
authori ty of Arizona Revised Statutes Title 5 (Amusements and 
Sports). 17 (Game and Fish), and 28 (Transportation). These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife , pertinent to the project type 
you entered. 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an off icial project review by 
Department biologists and planners. Fu rther coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S. Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecological Services Offices: http://arizonaes. fws.gov/. 

Phoenix Main Office 
2321 W. Royal Palm Road , Suite 103 
Phoenix, AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

Tucson Sub-Office 
201 North Bonita, Suite 141 
Tucson, AZ 85745 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Suite 101 
Flagstaff , AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

1. This is a prel iminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area. 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants, animals, and 
environmental conditions that are ever changing. Consequently, many 
areas may contain species that biologists do not know about or 
species previously noted in a particular area may no longer occur 
there. 
3. Not all of Arizona has been surveyed for special status species, and 
surveys that have been conducted have varied greatly in scope and 
intensity. Such surveys may reveal previously undocumented 
population of species of special concern. 
4. HDMS data contains information about species occurrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona 's diverse wildlife 
resources and habitats through aggressive protection and 

Page 2 of 6 APPLICATION INITIALS: ___ _ 



Arizona's On-line Env ironmental Review Tool 
Search TO: 201407 14023916 
Project Name: 12-392003 Gila Bend Flood Control 
Date: 7/ 14/2014 2:21:09 PM 

management programs, and to provide wildlife resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Water Use, 
Transfer, and Channel 
Activities,Detention basin 
Project Type Recommendations : 

Based on the project type entered ; coord ination with Arizona 
Department of Environmental Quality may be required 
(http://www.azdeq.gov/). 

Based on the project type entered; coordination with Arizona 
Department of Water Resources may be requi red 
(http ://www.water.az.gov/adwr/) 

Based on the project type entered ; coordination with County Flood 
Control districts may be required . 

Based on the project type entered; coord ination with State Historic 
Preservation Office may be required 
http://azstateparks.com/SHPO/index .html 

Based on the project type entered ; coordination with U.S. Army Corps 
of Engineers may be required 
(http ://www.spl.usace.army.mil/regu latory/phonedir.html) 

Consider incorporating project components that may allow for the 
inclusion to promote, enhance, create, or restore wi ldlife habitat. 
Contact Project Evaluation Program for further information and 

opportunities · 
http://www.azgfd .gov/inside_azgfd/agency_directory.shtml. 

Development plans should provide for open natural space for wildlife 
movement, whi le also minimizing the potential for wi ldlife-human 
interactions through design features. Please contact Project Evaluation 
Program for more information on living with urban wi ldlife. 

During planning and construction, minimize potential introduction or 
spread of exotic invasive species . Invasive species can be plants , 
animals (exotic snails), and other organisms (e.g . microbes), wh ich 
may cause alteration to ecological functions or co mpete with or prey 
upon native species and can cause social impacts (e.g. livestock 
forage reduction, increase wi ldfi re ri sk). The terms noxious weed or 
invasive plants are often used interchangeably. Precautions shou ld be 
taken to wash all equipment utilized in the project activities before and 
after project acti vities to reduce the spread of invasive species. Arizona 
has noxious weed regulations (Arizona Revised Statutes, Rules 
R3-4-244 and R3·4-245) . See Arizona Department of Agri cu lture 
website fo r restricted plants 
http://www.azda.gov/PSD/quarantine5.htm. Additionally, the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including: pesticide, herbicide , biological control 
agents, and mechanical control: 
http://www. usda.gov/wps/portal/usdahome. The Department regu lates 
the importation , purchasing , and transportation of wildl ife and fish 
(Restricted Live Wildlife), please refer to the hunting regu lations for 
further information http://www.azgfd.gov/h_f/hunting_rules.shtml . 

During the planning stages of your project, please consider the local or 
reg ional needs of wi ldl ife in regards to movement, connecti vity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources, finding mates, reduces gene flow, prevents 
wild life from re-colonizing areas where local extirpations may have 
occurred, and ultimately prevents wildl ife from contributing to 
ecosystem functions, such as pollination , seed dispersal, control of 
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prey numbers, and resistance to invasive species. In many cases, 
streams and washes provide natural movement corridors fo r wi ldlife 
and should be maintained in their natural state. Uplands also support a 
large diversity of species, and should be contained wi th in important 
wildlife movement corridors. In addi tion , maintaining biodiversity and 
ecosystem functions can be faci litated through improving designs of 
structures, fences, roadways , and culverts to promote passage for a 
variety of wi ldlife. 

Minimization and mitigation of impacts to wi ldlife and fi sh species due 
to changes in water quality, quantity, chemistry, temperature, and 
alteration to flow regimes (timing , magnitude, duration, and frequency 
of floods) should be evaluated. Minimize impacts to springs, in-stream 
fl ow, and consider irrigation improvements to decrease water use. If 
dredging is a project component, consider timing of the project in order 
to minimize impacts to spawning fish and other aquatic species 
(including spawning seasons), and to reduce spread of exotic invasive 
species. We recommend early direct coordination with Project 
Evaluation Program for projects that could impact water resources , 
wetlands, streams, springs, and/or riparian habitats. 

Recommendations will be dependant upon goals of the fence project 
and the wildlife species expected to be impacted by the project. 
General guidelines fo r ensuring wildlife-fri endly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to th is design may 
be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g. , Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http ://www.azgfd.gov/hgis/guidelines.aspx. 

Project Location and/or Species recommendations : 

Tribal Lands are within the vic inity of your project area (refer to page 1 

of the receipt) and may require further coordination . Please contact: 
Tohono O'odham Nation 
P.O. Box 837 
Sells, AZ 85634 
Phone: 520-383-2028 
Fax: 520-383-3379 

Heritage Data Management System records indicate that one or more 
listed , proposed , or candidate species or Critical Habitat (Designated 
or Proposed) have been documented in the vicinity of your project 
(refer to page 1 of the receipt) . Please contact: 
Ecological Services Office 
US Fish and Wildlife Service 
2321 W. Royal Palm Rd. 
Phoenix, AZ 85021 -4951 
Phone : 602-242-0210 
Fax: 602-242-2513 

Heritage Data Management System records indicate that western 
burrowing owls have been documented within the vicinity of your 
project area (refer to the species list on page 1 of the receipt). Please 
review the relocation procedures recommended for burrowing owls 
found on the Environmental Review Home Page: 
http://mirror-pole.com/burr_owl/bur_owl 1.htm. 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPA/ESA analysis or through coordination wi th affected 
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agencies. 
4. Making this information directly available does not substitute for the 
Department's review of project proposals, and should not decrease our 
opportunity to review and evaluate additional project information and/or 
new project proposals. 
5. The Department is interested in the conservation of all fish and 
wild life resources, including those Special Status Species listed on this 
receipt, and those that may have not been documented within the 
project vicinity as well as other game and nongame wildlife. 
6. Further coordination requires the submittal of this initialed and 
signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
are to be accomplished, and project locality information 
(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project reviews. Mail requests to : 

Project Evaluation Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site, you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically . If you continue to use our website after we post changes 
to these terms, it will mean that you accept such changes. If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website. 

1. This Environmental Review and project planning website was 
developed and intended for the purpose of screening projects for 

potential impacts on resources of special concern. By indicating your 
agreement to the terms of use for this website , you warrant that you 
wi ll not use this website for any other purpose. 
2. Unauthorized attempts to upload in fo rmation or change information 
on this website are strictly prohibited and may be punishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 
Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance, modify, alter, or suspend the website and to terminate or 
restrict your access to the website. 
4. This Environmental Review is based on the project study area that 
was entered. The review must be redone if the project study area, 
location, or the type of project changes. If additional information 
becomes available, this review may need to be reconsidered. 
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security : 

The Environmental Review and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation, to verify the functioning of 
applicable security features, and for other like purposes. Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity, system 
personnel may provide the evidence of such monitoring to law 
enforcement officials . Unauthorized attempts to upload or change 
information; to defeat or circumvent security measures; or to uti lize this 
system for other than its intended purposes are prohibited. 

This website maintains a record of each environmental review search 
result as well as all contact information. This information is maintained 
for internal tracking purposes. Information collected in this application 
will not be shared outside of the purposes of the Department. 
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If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void , and a new review must be initiated. 

Print this Environmental Review Receipt using your Internet browser's 
print function and keep it for your records . Signature of this receipt 
indicates the signer has read and understands the information 
provided. 

Signature: _______________ _ 

Date:-----------------

Proposed Date of Implementation: __________ _ 

Please provide point of contact information regarding this 
Environmental Review. 

Application or organization responsible for project implementation 

Agency/organization: _____ ____ _ 

Contact Name: ____________ _ 

Address: ________ _ 

City, State, Zip: ________ _ 

Phone: __________ __ 

E-mail: _____________ _ 

Person Conducting Search (if not applicant) 

Agency/organization: _________ _ 

Contact Name: ____________ _ 

Address: ______ __ _ 

City, State, Zip: ----------

Phone: ________ _ 

E-mail: ___________ _ 
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BURROWlNG OWL PROJECT CLEARANCE GUIDANCE FOR LANDOWNERS 

Arizona Burrowing Owl Working Group 

INTROD UCTION 

The westem burrowing owl (Athene cunicularia) is 
one of the most interesting birds of prey in Arizona 
(Figure 1) . Its spec ies name, cunicularia , means 
"miner", in reference to this owl's unusual habit of 
spending time underground. It is also called the 
"rattl esnake owl", because young bunowing owls 
make a buzzing sound that sounds like a rattlesnake 
when di sturbed. Burrowing owls can be seen during 
daylight hours, and use underground bun·ows for 
nesting and escape cover. Despite the fact they are 
active during the day and are adaptable to human 
presence, the burrowing owl can go unnoticed in an 
area due to their secretive nature. Their use of 
burrows also makes them susceptible to impacts 
from ground di sturbing acti viti es. 

Figure I . Adu lt burrowing owl. Pltolo by Bruce Taub<'rl . 

Over the past 50 years , most burrowing owl populations have experi enced declines throughout 
their range in North America. Because of this decline, these owls are protected by various 
Federal, state, and loca l Jaws. The bun·owing owl is listed by the USFWS as a National Bird of 
Conservation Concern, listed as endangered in Canada, and tlueatened in Mexico. It is also listed 
as endangered, threatened, or a species of concem in 9 U.S . States. A ll owls in Arizona are 
protected federally by the Migratory Bird Treaty Act (MBT A) and Ari zona state law (ARS Title 
17). Violation of these laws, intentional or benign, may result in prosecution. 

Bunowing owls are found in areas of Arizona where urbani zation and other human activiti es are 
occurring. Arizona is one of the fastest growing states in the U.S. , lead ing to frequent confl icts 
between burrowing owls and development. Owls can be affected by disturbance and habitat loss, 
even though there may be no direct impacts to the birds themselves or their burrows. There is 
often inadequate information about the presence of bunowing owls on a p roject site until ground 
disturbance is imminent. By then , it is too late to develop a solution that is he lpful to the owls or 
the developer. These guidelines are intended to provide information and tools than can be 
app li ed when there is the potential for a project or action to adversely affect burrowing owls and 
the resources that support them . Each project and situation is different and shou ld be eva luated 
for the tools and approach that is most effective in a llowing a proj ect to move forward while 
achieving burrowing owl conservation. These guidelines may not provide the necessary 
procedures for every project, and we encourage coordination with the agencies and entities li sted 
in the Contact section of thi s document (Appendix A). 
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This guidance was developed by State, Federal, and other burrowing owl experts to help 
individuals avoid violating the laws protecting bunowing owls. This effort will provide a 
standardized means for conducting burrowing owl surveys in areas where buJTows are likely to 
be disturbed by projects that may displace them in order to minimize impacts to the owls. 

This protocol involves visual surveying for owls and bunows using transects to look for 
occupancy and/or signs of occupancy. We recommended that only individuals with proper 
training and certification conduct the survey. This document will be revised as necessary, and 
updates will be provided to certified surveyors , along with any guidance related to maintaining 
certification. Updates to this document will also be made available to the public . To facilitate 
statewide bun·owing owl management, we recommend that all survey areas, routes, times, and 
detections be rep01ied to Arizona Game and Fish Department (AGFD) within 30 days of survey 
completion. If owls or active bmTows are detected, coordination with the appropriate agencies 
prior to initiating ground-disturbing activity will facilitate compliance with the applicable laws 
(see Appendix A) . 

SUITABLE HABITAT 

Bunowing owl nesting habitat typically consists of dry, treeless, short-grassland or prairie plains. 
In the desert environment they nest in areas of short, open scrublands such as mesquite (Prosopis 
spp .), creosote bush (Larrea tridentate), rabbit-brush (Chrysothanmus nauseous) , and four-wing 
saltbush (Atriplex canescens). They tend to be tolerant of human presence, and will nest in 
human-modified landscapes such as: abandoned lots within rapidly developing urban areas, 
airports, golf courses , agricultural fields, irrigation canals, stonn drains, roadsides, and parking 
lots (Figure 2). In the western United States, bun·owing owls do not dig their own bmTows, and 
therefore depend on the presence of burrowing 
mammals. Throughout Arizona, burrowing owls 
are associated with Gunnison's prairie dogs 
( Cynomys gunnisonii) , American badgers (Taxidea 
laxus) , ground squirrels (Spermophilus spp.), rock 
squirrels (Spermophilus variegatus) , foxes (Vulpes 
spp.), and coyotes (Canis Latrans). Therefore, any 
open grassland, scrubland, or park-like area devoid 
of dense tree cover and containing burrowing 
mammals or adequate artificial nest burrows (e.g., 
erosion channels or storm drain pipes) can represent 
adequate nesting, wintering or migratory habitat. 

Figure 2. Na tura l bunow on a wash bank . Photo b)' Elissa Ostergaard. 
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Burrowing owl surveyors should have burrowing owl survey protocol certification (training 
provided by AGFD; see Website in Contacts below for next date and location) with appropriate 
documentation . 

Completed bunowing owl survey reports provided to AGFD should include each surveyor' s 
certification. Certification will be awarded on an individual basis based on attendance at the 
training, and will not need to be renewed unless new information or conditions dictate substantial 
change to the survey protocol. 

SURVEY TIMING 

Bunowing owls are most likely to occupy breeding bmTows between March and mid-July 
(Figure 3) . While bunowing owl migration habits are not well documented, it is believed that 
owls in northern Arizona generally migrate south for the winter, whereas a larger proportion (12 
to 61 %; Conway and Ellis 2004) of owls in southern and western Arizona is thought to be non
migratory (Sheffield 1997). 

We recommend that preliminary surveys be 
conducted at the time of property acquisition or 
before project design to allow time to properly 
accommodate or mitigate for owls, if present (Table 
1 ). We recommend avoiding project initiation in 
March due to the possibility of new owls arriving 
during construction unless all suitable bunows were 
permanently closed by a properly permitted 
individual or group before project-related activities. 
If owls or occupied burrows are detected within the 
construction area at any time during project 
implementation, burrows must be avoided (see 
below for buffer requirements) until: I) status of the 
burrows can be determined and owls removed by 
properly permitted individuals or groups, or 2) other 
conservation measures are implemented. 

Surveys should be conducted within first light 
(typically V2 hour before sunrise) and 3 hours after 
sunrise, and between 2 hours before sunset until 
dusk (typically liz hour after sunset) . Do not 
conduct surveys during or within 24 hours after a 
heavy rain or when wind speed is greater than 32 
km/hr (20 mi /hr). 

Figure 3. A rtifi cia l burrow with s igns of occupancy. Photo hr Elissa Ostergaard. 
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Fall or Winter Initial Survey 

Results Action 

No burrows detected None. 
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Unoccupied burrows found 

Occupied bmTows or owls found 

Implement conservation measures* and conduct a 
second survey 90 days prior to grading. 
Implement conservation measures* and survey 30 
da s rior to radin . 

Spring or Summer Initial Survey 

Results 

No bunows detected 

Unoccupied bunows found 

Action 

None. 

Implement conservation measures* and conduct a 
second survey 30 days prior to grading. 

Occupied burrows or owls found See below. 
*Potenti al conservat ion measures include: I) co ll apsing a ll unoccupied burrows of suitab le dimensions by a permitted individual, 2) identifying 
open space areas to be protected as a buffer around occupied and suitabl e owl burrows, 3) pass ive exc lusion of owls, or 4) translocation of owls 
by a permitted ind ividual. 

FIELD SURVEY PROTOCOL 

We recommend that surveys be conducted in all portions of the project site that fit the 
description of Suitable Habitat (see above). Surveys are conducted by walking straight-line 
transects 10 m (33 ft) apm1 (or arranged so that all 
ground surfaces can be seen) and looking for 
evidence of owls: individuals, burrows, and sign of 
occupancy at burrow entrances (pellets, feces or 
other "ornamentation", feathers, prey remains, 
whitewash, etc) (Figure 4) . Transects should be 
located over the entire proj ect area, and oriented so 
the tops and sides of all topographic features are 
examined. For example, if the project area includes 
a wash with a steep bank, one transect should be near 
the top of the bank, and another near the base of the 
bank in the wash. 

Figure 4. Adu lt burrowing ow l at an artifi c ial burrow entrance. Pholo by Bmc:e Tauber/. 

At the start of each transect and every 100 m (3 00 ft), scan the entire visible proj ect area for owls 
using binoculars or a spotting scope. Record the location of all burrows (natural and artificial) . 
Burrows may include holes dug by mammals , birds, or created by erosion, pipes, spaces below 
concrete or other solid structures, etc . Each burrow (entrance height 8 + em [3 + in] ; width 8 + 
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em [3 + in]; burrow depth > I m [3 ft]) should be assessed to determine potential use by 
burrowing owls , unless owls are present. 

An "active" burrow has a live owl or owls, or shows sign of recent use (e.g., fresh whitewash, 
fresh pellets, feathers , or nest omamentation - Figure 2). A "potentially active" burrow is one 
with evidence of previous use, but not recent (e.g., old whitewash , old pellets , cobwebs over 
entrance, and/or debris at burrow entrances) . An " inactive" burrow exhibits no evidence of use 
by burrowing owls but is of suitable size for occupancy. 

Record the number and location of all owls seen within or near the project area. Clean and 
remove all owl sign at potentially active burrows. Visit the site again after 2-8 days and check 
all potentially active bunows for fresh sign. 

SURVEY REPORTING 

Record the surveys locations, dates, and the details of all burrow and owl detections (even if 
outside the construction zone), either on a hard copy map or as UTMs (Universal Transverse 
Mercator map coordinates compatible with GIS and GPS systems) using the standard form 
provided. Attach credentials of all surveyors as described above. Send within 30 days to 
raptors@azgfd.gov (preferred) or by mail : 

Raptor Management Coordinator 
Arizona Game and Fish Department 

Nongame Branch 
5000 West Carefree Highway 

Phoenix, Arizona 85086 

OWL D ETECTIONS, CONSERVATION AND MITIGATION 

Should preliminary measures fail to prevent burrowing owl occupancy of a project site during 
implementation, or if active bunows are located in the construction zone during construction 
activities, the owls should not be disturbed as it may violate federal and state laws. A 35-m 
(100-ft) radius buffer, excluding all heavy machinery and foot traffic, should be set up around all 
active burrow entrances during construction and until the appropriate conservation action is 
determined (B . Fox, pers. comm.). To pennanently accommodate owls on site, we recommend 
that a buffer of 35-m (100-ft) should remain in perpetuity between the burrows and new 
construction and managed to maintain breeding habitat suitability (Millsap and Bear 2000). On
site conservation areas should be connected to adj acent burrowing owl habitat through the use of 
habitat connections . Conservation areas should avoid iso lation or fragmentation of burrowing 
owl habitat. Delineating protected areas (fencing, cones, etc.) is encouraged as long as it does 
not enclose the owls or prevent the owls' ability to see nearby predators. 
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If after surveys are completed and reports submitted to AGFD, burrowing owls or active or 
potentially active bunows are located within the proj ect boundaries, the landowner is advi sed to 
contact the nearest AGFD office (see Appendix A) for direction. Further mitigation or costs may 
be avoided if occupied owl areas can be set aside for 
at least 10 years and if suitable habitat for nesting 
and foraging will remain after development is 
finished . If it is determined that the best option is to 
disturb and then mitigate for the disturbance of the 
owls, the owner must obtain a permit from U.S. Fish 
and Wildlife Service. Mitigation may include 
excluding owls from disturbed burrows prior to 
construction and/or providing artificial bunows on
site or in a different location and monitoring to 
determine the success of the actions taken . 

Figure 5. Ow lets at a natural burrow entrance. Photo hy Bruce Tauhert. 
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In Tucson and southern AZ: In Phoenix, central and northern AZ: 

Arizona Game and Fish Department 
Urban Wildlife Program, Tucson Office 
555 N. Greasewood Rd. 
Tucson, AZ 85745 
(520) 628-5376 

US Fish and Wildlife Service 
Ecological Services Office 
201 N . Bonita Ave ., Ste. 141 
Tucson, AZ 85745 
( 520) 670-6144 

Arizona Game and Fish Department 
Raptor Management Coordinator 
5000 W. Carefree Highway 
Phoenix, AZ 85086 
(623) 236-7500 
www.azgfd .gov 

US Fish and Wildlife Service 
Ecological Services Office 
2321 W. Royal Palm Road, Ste. 103 
Phoenix, AZ 85021 
(602) 242-0210 
http://www.fws .gov/southwest/es/arizona/ 

Burrowing Owl Working Group Members 

Marit Alanen, U.S. Fish and Wildlife Service 
Troy Corman, Nongame Branch, Arizona Game and Fish Department 
Tim Snow, Region V, Arizona Game and Fish Department 
James Driscoll , Nongame Branch, Arizona Game and Fish Department 
Bob Fox, Wild At Heart (Bunowing Owl Conservation Group) 
Sam Fox, Wild At Heart (Bunowing Owl Conservation Group) 
David Grandmaison, Research Branch, Arizona Game and Fish Department 
Mike Ingraldi , Research Branch , Arizona Game and Fish Department 
Shawn Lowery, Research Branch, Arizona Game and Fish Department 
Scott Richardson, U.S . Fish and Wildlife Service 
Ray Schweinsberg, Research Branch, Arizona Game and Fish Department 
Aninna Thornburg, Region V, Arizona Game and Fish Department 
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APPENDIX B. BURROWTNG OWL SURVEY R EPORT FORM 

Surveyor(s): 

Project Location Information 
Project Name: 
City: 
County: 
Legal Description (address, ~ Section , 

Township, Range): 

Survey Data 

Date of Survey: 

Weather Conditions During Survey 
Prec ipitation : Y I N (circ le one) 
Wind Speed (mph) : 
Temperature: °F I oc (circle) 
% Cloud Cover: 

Area Surveyed: acres I ha I km2 I m2 (circl e one) 
# Adult burrowing owls detected: Total # Active bmTows: 
# Juvenile burrowing owls detected: Total # Potentially Active burrows: 
Total # bunowing owls detected: 

Habitat Description within Project Area (check if applicable) 
Open, treeless area Sonoran desert scrub 

Agriculture Creosote fl ats 
Wash corridor Urban development 
Suitable burrows 
Fossorial mammals present - li st spec ies: 

Attach map of surveyed area with locations of survey transects. Identify locations of owls and 
suitable bunows. List owl detections and active or potentially active burrow locations in the 
following table (please include coordinates and datum) Attach additional pages if necessary: 

Observation Type 
(Owl or Burrow) 

Coordinates Observation Type 
(Owl or Burrow) 

Coordinates 

Return completed fo rms (regardless of whether burrowing owls are detected) along w ith the 
surveyor 's certification to: 
Raptor Management Coordinator 
Ari zona Game and Fish Department 
Nongame Branch 
5000 West Carefree Hi ghway 
Phoenix , AZ 85086 
(623) 23 6-7500 
raptors@azgfd.gov 
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Wood/Pate l 

Item No. 

1 

2 

3 

Gila Bend - ADMP Update 

Fl0-20 Analysis - Phase II 

Cost Estimate Summary 

Item Description 

Sand Tank Wash Levee and Bender Wash Overchute 

Scott Ave Wash Levee 

Sand Tank Basin 

TOTAL 

W:\2012Projects\123818.05_G ila Bend-FL0-2D_Phase 2\Dwg\Design\COST ESTIMATES\2014-09-03_3818.05 Cost Estimate.xlsx 

September 2014 

W/P Poject No. 123818.05 

Total 

$2,169,506 

$718,545 

$469,211 

$3,357,262 

9/15/2014- 4:24PM 

Wood/ Patel 

Item No. 

1 

2 

3 

4 

5 

6 

7 

Gila Bend- ADMP Update 

Fl0-20 Analysis - Phase II 

Sand Tank Basin 

Cost Estimate 

Item Description 

CONSTRUCTION 

Drainage Excavation, Interceptor Channel paral lel w ith Canal 

Drainage Excavation, Detention Basin 

New 36" Pipe Under Levee 

New 36" Tideflex Check Va lve 

Inlet Headwa ll w/ Trash Rack 

Outlet Headwa ll 

Revegatation/Landscaping 

Sub-Total 

Construct ion Contingencies 

Construction Sub-Total 

ENGINEERING DESIGN AND ADMINISTRATION 

Engineering Design and Construciton Documents 

Construciton Admin . And Inspection 

Design Admin Sub-Total 

LAND ACQUISITION 

Comp let e Takes 

Partial Takes 

Land Acquisition Sub-Total 

TOTAL 

W:\2012Projects\123818.05_Gila Bend-FL0-2D_Phase 2\Dwg\Design\COST ESTIMATES\2014-09·03_3818.05 Cost Estimate.x lsx 

Unit Unit Price 

CY $5 

CY $5 

LF $155 

EA $8,800 

EA $4,500 

EA $3,500 

SF $0.50 

30% 

10% 

15% 

LS $67,200 

LS $29,154 

September 2014 

W/P Proj ect No. 123818.05 

Quantity Amount 

3025 $15,125 

19700 $98,500 

155 $24,025 

1 $8,800 

1 $4,500 

1 $3,500 

150000 $75,000 

$229,450 

$68,835 

$298,285 

$29,829 

$44,743 

$74,572 

1 $67,200 

1 $29,153.68 

$96,354 

$469,211 

9/15/2014 - 4:26PM 



Wood/Patel 

Item No. 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

Item Description 

CONSTRUCTION 

Temporary Canal at Bender Wash 

Excavation for Bender Wash Over-chute 

Gila Bend - AOMP Update 

FL0-20 Analysis - Phase II 

Sand Tank Wash Levee 

Cost Estimate 

Remove and Dispose of Existing Cu lverts at Bender Wash 

Concrete (headwa lls) for new Siphon at Bend er Wash 

Compacted Fill for Bender Wash Siphon 

Concrete si phon pipe (96" RCP) at Ben der Wash 

Concrete for Bender Wash Siphon 

Compacted Fill for reconstructed Levee 

Excavation of Existing Berm 

CSA Bank Protection For reconstructed Levee 

Main Street Improvements 

Sub-Total 

Construction Contingencies 

Construction Sub-Total 

ENGINEERING DESIGN AND ADMINISTRATION 

Engineering Design an d Construction Documents 

Construction Admin . And Inspection 

Design and Admin Sub-Total 

LAND ACQUISITION 

Complete Takes 

Partial Takes 

Land Acquisition Sub-total 

TOTAL 

W:\201 2Proiects\123818.0S_Gila 8en d-fl0 -2D_Phase 2\Dwg\Design\COST ESTIMATES\2014-09-03_3818.05 Cos t Es timate.xlsx 

Un it 

LS 

CY 

LS 

CY 

CY 

LF 

SY 

CY 

CY 

CY 

LS 

LS 

LS 

Unit Price 

$93,333 

$5 
$15,000 

$500 

$7 
$850 

$52 
$7 

$5 
$45 

$145,820 

30% 

10% 

15% 

$99,800 

$12,918 

September 2014 
W/P Project No. 123818.05 

Quantity Amount 

1 $93,333 

3380 $16,900 
1 $15,000 

45 $22,500 

SOD $3,500 
270 $229,500 

1380 $71,760 
20156 $141,092 

6100 $30,500 

11018 $495,810 

1 $145,8 20 

$1,265,715 
$379,715 

$1,645,430 

$164,543 
$246,815 

$411,358 

1 $99,800 

1 $12,918 
$112,718 

$2,169,506 

9/15/2014 - 4 :25 PM 

Wood/Patel 

Item No. 

1 

2 

It em Description 

CONSTRUCTION 

Gila Bend - AOMP Update 

FL0-20 Analysis - Phase II 

Scott Ave Wash Levee 

Cost Estimate 

Compact ed Fill fo r reconstruced l evee 

CSA Bank Protection For reconstructed levee 

Sub-Total 

Construction Contingencies 

Construction Sub-Total 

ENGINEERING DESIGN AND ADMINISTRATION 

Engineering Design and Construction Document s 

Construction Admin . And Inspection 

Design and Admin Sub-Total 

LAND ACQUISITION 

Complete Takes 

Partial Takes 

Land Acquisition Sub-total 

TOTAL 

W:\2012Projects\123818.05_Gila Be nd-FL0 -2D_P hase 2\ Dwg\ Design\COST ESTIMATES\ 2014-09-03_3818.05 Cost Estimate.xlsx 

Unit 

I CY 

1 CY 

I LS 

I LS 

Unit Price 

I $7 I 
I $45 I 

I 30% I 

1 10% 1 
I 15% I 

I $26,700 1 
I $3,9s4 I 

September 2014 
W/P Proj ect No. 123818.05 

Quantity Amount 

13989 $97,923 

7231 $325,395 

$423,318 

$126,995 

$550,313 

$55,031 

$82,547 

$137,578 

1 $26,700 

1 $3,954.45 

$30,654 

$718,545 

9/15/2014 - 4:25 PM 
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Steps to determine the cost of Flood Insurance and flood damage (FCDMC, January 2015) 

1. Identify parcels in the floodplain 

2. Merge parcels that belong to one person or have one building (Figure H .1 and Table H.1 ) 

3. Not all the properties have improvement values estimated in the Assessor's database. The 

average cost per square foot of building is estimated from the other building within the 

floodplain and then applied to the estimated square footage of the bui lding 

a. Separate the residential and non-residential buildings 

b. Add the values of those parcels and determine the average per square foot. 

c. D etermine the square footage of the building for those parcels where the assessor 

does not indicate a building (See Tables H.2 and H. 3) . 

d . Estimate the value of the improvements based on residential and non-residential 

bui ldings. 

4. Revise Cash Value oflmprovements for those properti es not identified as having 

improvements 

a. Estimate the value of the improvements based on residential and non-residential 

buildings. 

5. Foll ow the steps as outl ined in the Flood Insurance Manual 

V. Rating Steps, page RATE 17. 

6. Pre-Firm Insurance Premiums (Flood Insurance Manual, FEMA June 2014, Revised 

October 2014) Pre-FIRM are buildings built prior to Effective date of initial FIRM which is 

D ec. 24, 1976. The calculation of the premium for Pre-FIRM buildings does not take in to 

accou nt the fl ood zone. 

a. Non-Residential Assumptions (Table 2A - FIRM ZONES A, AE, A1 -A30, AO, 

!\H, 0 , page R/\TE 2) See Table H.4. 

1. Premiums for all building types are calculated with "no basement/ enclosure" 

11. First $175,000 of insurance has a premium rate of $.93 per 100 of coverage 

111. Over $175,000 of insurance has a premium rate of $1.73 per $100 of 

coverage with a limi t of $325,000 for additional insurance. 

tv. Contents coverage 

1. If value of improvements is under $50,000 content coverage = 

$10,000 

2. If value of improvements is $50,000 - $100,000 content coverage = 

$20,000 

3. If value of improvement is . 100,000 - $300,000 content coverage = 

$30,000 

4. If value of im provement is over $300,000 content coverage= 

$50,000 

5. /\ 11 deductibles are at $1000 

Page 1 of 3 

Steps to determine the cost of Flood Insurance and flood damage (FCDMC, January 2015) 

b. Resid ential Assumptions See Table H.5. 

1. Premiums for all building types are calculated with "no basement/ enclosure" 

11. First $60,000 of insurance has a premium rate of $.85 per $100 of coverage 

111. Over $60,000 of insurance has a premium rate of $1.64 per $100 of coverage 

with a limit of $190,000 for additional insurance. 

tv. Contents coverage 

1. If value of improvements is under $30,000 content coverage = 

$5,000 

2. If value of improvements is $30,000 - $50,000 content coverage= 

$10,000 

3. If value of improvement is over $50,000 conten t coverage = $15,000 

4. All deductibles are at $1000 

7. Post-FIRM Premiums (Flood Insurance Manual, FEMA June 2014, Revised October 

2014) Post-FIRM are buildings built after the Effective date of initial FIRM which is D ec. 

24, 1976. The calculation of the premium for a Post-FIRM buildings takes into account the 

flood zone and the difference betv..reen the water surface elevation and the lowest finish ed 

floor elevation. 

a. Non-Residential Assumptions (Table 3B- FIRM ZONES AE, A 1-A30, , page 

RATE 6 and Table 3C - FIRM ZONES Unnumbered Zone A, page RATE 7) Sec 

Table H.6. 

1. Premiums for all building types are calculated with "no basement/ enclosure" 

11. First $175,000 of insurance has a premium rate based on the appropriate 

zone and elevation difference per $100 of coverage 

111. Over $175,000 of insurance has a premium rate based on the appropriate 

zone and elevation difference per $100 of coverage with a limit of$325,000 

for addi tional insurance. 

1v. Contents coverage 

1. If value of improvements is under $50,000 content coverage = 

$10,000 

2. If value of improvements is $50,000 - $100,000 content coverage = 

$20,000 

3. If value of improvement is $100,000 - $300,000 content coverage = 

$30,000 

4. If value of improvement is over $300,000 content coverage = 

$50,000 

5. All deductiblcs are at $1000 

b. Resid ential Assumptions (See Tab le H. 7) 

1. P rem iums for all bui lding types are calculated with "no basement/ enclosure" 

11. First $60,000 of insurance has a premiurn rate based on the appropriate zone 

and elevation di ffercnce per $100 of coverage 

Page 2 of 3 



Steps to determine the cost of F lood Insurance and flood damage (FCDMC, January 2015) 

111. Over $60,000 of in surance has a premium rate based on the appropriate zo ne 

and eleva tion di ffe rence per ' 1 00 of coverage with a limi t of $190,000 fo r 

addi tional insurance. 

Jv. Con ten ts coverage 

1. If value of improvements is under $30,000 content coverage = 
$5,000 

2. If value of improvemen ts is $30,000 - $50,000 con tent coverage = 
$10,000 

3. If value o f improvement is over $50,000 content coverage = $15,000 

4. A ll deductibles are at $1000 

8. The values for all the premiums are combined to calculate a to tal premium cost to the 

property owners. See T able H .8 

9. Storm damage estimation 

The storm damage is o nly calcu lated for the residential buildings. The values for the sto rm 

damage can be fo und in T ables H .5 and H .7. 

a. The damage for one 100-year storm is calculated based on the value o f the ho use 

and the depth o f water inundating the buildi ng. 

b . The FEM A damage calculator is fo und at: 

h ttps: //www. Hoodsrnart.gov / f1oodsmart/ pages/ f1ooding flood risks/the cost of 

f1 ooding. jsp 
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Figure H.1 -Gila Bend Parcels with Structures Potentially Affected by a Levee 

CJ Aoodplain Parcels (w/Buildings) 

Flood Zone Current (FEMA) 

FloodZone 

A 

AE 

AH 

AO 



Table H .J - Properties within the High Risk Flood Zones in Gila Bend affected by Proposed Mitiga tion Measures Table H.J - Properties within the High Risk Flood Zones in Gila Bend affected by Proposed M itigation Measm·es 

FloodZ Construction Residential FloodZ Construction Residential 
ID one APN Property Add•·ess Owner Name Date Type ID one APN Proper ty Address Owner Name Date Type 

I A 402- 11-00 IF 308 E PAP AGO ST WI NSO R MU LFORD IV !V IRG IN IA J TR 1963 R 64 AI-I 402- 15- 133 509 SST LOU IS AYE G ILA BEN D LOTS LLC 1926 R 
2 A 402- 13-043 306 E PIMA ST RUCKER FAMILY TRUST 1950 NR 65 AH 402- 15- 135A 5 15 SST LOU IS AYE LOPEZ JESUS F/MARIA E 195 1 R 
3 A 402- 13-044 120 N SAINT LOU IS ST FLORES ROGER M 1950 R (i(i AH 402- 15-13() 5 I I S ST LOUIS ST LOPEZ JESUS FIMARIA E 1994 R 

4 1\ 402- 13-049 11 4 N SAINT LOU IS ST KELLY MARK & CAROL 1960 R 67 AH 402-15-138 5 19 S ST LOUIS AYE FRANCISCO JESUS LO PEZ 0 R 

5 A 402- 13-05 1 11 0 N SAINT LOU IS ST STOUT EDW ARD A/R HONDA 1936 R 68 AH 402- 15- 139 5 19SSTLOU ISAYE MEN DOZA DOLO RES M & RITA M 1980 R 

6 A 402- 13-056 308 E PIMA ST FLORES ROGER M 1955 N R 69 AH 402-15- 142 407 E LOCKE ST GRAN ILLO ADOLF II & MA RY 1975 R 

7 A 402- 13-063A SMITH SCan · AfrERESA S 1948 R 70 AH 402- 15- 144 502 S BARNES AYE VEGA SHANNON R 0 R 

X A 402- 13-0M I 07 N CAPITOL AYE DISHM AN APRIL 194(i NR 7 1 AH 402- 15-149 5 10 SBA RNESAYE MASCA RENAS MANUEL P & CAR OLI N/\ L 0 R 

9 A 402- 13-068 204 E PIM A ST MADRIGA L CONSUELO/RUBALCA Y A FRAN K 1948 NR 72 AH 402-15-15 1 5 12 S BARNES AYE EY ANS TOM MY W & MARIA T 0 R 

10 A 402- 13-075 11 6 N CLEVELAND AYE BOWERS ROGER GLEN 194 1 R 73 AH 402- 15-155D 0 R 

I I A 402- 13-084 208 E PIM A ST LEE MY RL I-1 & PATR ICIA A 1954 NR 74 AH 402- 15- 155E 0 R 

12 A 402- 13- 130A DlLLON PATRICIA ANNE 1973 NR 75 AH 402-15- 158C 505 S CLEVELAN D AYE MADDOX M ONICA/CANT U JOE M 196 1 R 

13 A 402- 13- 130B I 04 W M URPHY ST P D SUNST ATE LLC 195 1 NR 7(i AH 402- 15- l (iO 507 S CLEVELAN D AYE RUIZ DA YID U & IR ENE 0 R 

14 A 402- 13- 133 MILLS DANA M/S HARON A 1930 N R 77 AH 402-15- 162A 308 E FREMONT ST MENDEZ ERASTO/YO LAN DA G 1998 R 

15 A 402- 13- 135 109 E PIMA ST STOUT EDWARD A/RH ON DA 1900 NR 78 AH 402-15- 167A RIOS MARIA DEL CARM EN SIYERON ICA P 0 R 

16 A 402- 13- 144 209 E PIMA ST MARICOPA COUNTY OF 0 NR 79 Al-l 402- 15- 174 5 12 SST LO UIS AYE HERNA ND EZ MANUEL & ARM IDA 1956 R 

17 A 402- 13- 150 303 E PIMA ST GlLA BEND TOW N OF 0 NR 80 AH 402- 15- 176 5 14 SST LOU IS AYE CONCHAS AGAPITO P 0 R 

IS A 402- 13- IS IA SPACE AGE LODGE - GIL A BEND 19Ci5 N R XI AH 402- 15-178 3 14 E FREEMONT ST NA Y ARRO HECTOR 1997 R 

19 AH 402-14-006A 40 1 S MARTrN AV E CAM IN ANDO EN FE INC 1970 N R 82 AH 402- 15-18 1 c 3 1 I E FREMONT ST NEY AR EZ PEDRO/ROSA 2000 R 

20 AH 402- 14-0 13A 40 I S CAPITOL AYE LOPEZ GA BRI EU ERNESTINE S 194 1 R 83 AH 402- 15- 195A 3 12 M AIN ST BURBAGE JASON M 2002 R 

2 1 AH 402- 14-0 17 407 S CAPITOL AYE M EN DEZ RIC HARD R/SAN DRA A 0 R 84 AI-I 402- 15-204B 3 17 E FREEMO NT ST AGU IRR E JESUS GA BRIEL 1959 R 

22 AH 402- 14-020 M EN DEZ ERASTO 1950 R 85 Al-l 402- 15-205A 3 15 E FREMONT ST GONZALEZ MARIA E 200 1 R 

23 AE 402- 14-023 503 CLEVELAN D AYE FOU R MEN FARM S LLC 2000 R SCi AH 402- 15-20CiB 403 E FREEMONT ST RASCON & MARIA T EY ANS 1957 R 

24 AE 402- 14-026 20 I E RICHARDS ST T HOMAS C FRE DERIC K 200 1 R 87 AH 402- 15-207 A 40 1 E FREEMONT ST SOTO BEATRICE D 1958 R 

25 AH 402-14-03 1B 208 E LOCKE ST GONZALEZ MARY C 1963 R 88 AH 402- 15-2 11 6 15 S STLOUIS AYE RAM IREZ DARIO/CAROUNA/EFRA IN 1995 R 

26 AH 402- 14-033A 206 E LOCKE ST M EN DEZ VICENTE JR 1963 R 89 AI-I 402- 15-225 6 16S BARNES AYE RAM IREZ FERNA NDO 1997 R 

27 AH 402- 14-035 20 I E LOCKE ST RUC KER FAMILY TR UST 1958 R 90 AH 402-15-230 HOWARD ERNEST/M ARY 1975 R 

2~ AH 402- 14-037 555 S CAPITO L AY E MADDOX MON ICA 1955 R 9 1 AH 402- 15-23 I C Ci iO S WASH INGTON AVE SMITH JOSEPH MIC HAF.IJE LIZA RETH JANE 0 R 

29 AH 402- 14-038 555 S CAPITOL AYE M ADDOX MON IC/\ 1958 R 92 AH 402- 15-23 1 E 6 13 S BARNES AYE GEORGE CHARLES ALBERT/COLLINSWO RTH VICKIE 0 R 

30 AH 402- 14-039 509 S CAPITOL AYE M EN DOZA CLARENCE M SR & MARY R 196 1 R 93 AH 402- 15-23 I G 500 E MAIN ST SM ITH JO HN K & MARJORIE ANN 1988 R 

3 1 AH 402- 14-042A MO RENO RUIZ FRANCES 1975 R 94 AH 402-15-23 1 K 6 15 S BARN ES AYE RHI NEHART DE VILLA ANN 1939 R 

32 AH 402- 14-05 1 5 12 S CLEVELAN D A YE ESPINOZA MARGA RET G 0 R 95 AH 402-15-23 1 N CERY ANTES FRANCISCO C!REYNA IRM A 1992 R 

33 AH 402- 14-054 504 S C LEVELAND AYE SANCHEZ MA RIA ROSA LI NA 1925 R 9Ci A 402- ICi-048 109 N STLOU IS AYE PROSTESTANT EPISCOPAL CORP 0 NR 

34 AH 402- 14-056 207 E LOCKE ST MARTINEZ CANDELARIA 1950 R 97 A 402-16-054A 23 N SAINT LOU IS ST BINNS KENT 0 /KALE B B 1988 R 

35 AH 402- 14-057 50 I S MARTI N AYE CANT U JESUS H & ESTH ER H 1952 N R 98 A 402- 16-059 406 E PIMA ST BRANSON TH OMAS W 197 1 NR 

36 AH 402- 14-06 1 503 S CAPITOL AYE CANT U JESUS II & ESTHER H 1966 R 99 A 402- 16-104 SPACE AGE LODGE - GILA BEN D 1965 NR 

37 AH 402- 14-062C 523 S MARTIN AYE M ENDOZA ELIAS M & AN ITA 1950 R 100 A 402- 17 -002E 94 1 E PIMA ST KNUTSON WA YNE CARLYLE/DIANE ESTHER 1972 NR 

3X AH 402- 14-0Ci2D 52 1 S MART IN AYE M URR IETA DEN ICE/REINA FRANC ISCO 1\ 1950 R 101 A 402- 17-004A 1100 E PlMA ST RITZ HOSPITALITY LLC 19M NR 

39 Al-l 402-14-063A 5 17 S M/\RT rN AY E TORR EZ JOSEPH M/A DELE 1936 R 102 A 402- 17-006 CARIOCA COMPAN Y 2003 N R 

40 AH 402 -14-066A 5 17 S MA RT IN AYE TORREZ JOSEPH M/ADELE 1960 R 103 AE 402- 17-0 12 94 1 E PIMA ST KNUT SON W A YNEC/DIANE E 198 1 NR 

4 1 Al-I 402- 14-070 6 10 S MART IN AYE SO UTI I DESERT PROPERT IES LLC 1975 R 104 A 402-17-0 13 945 E PIMA ST HO LLOWELL W ILLI A M N/JUD IT I-1 A 1982 NR 

42 AH 402- 14-074 SOUTH DESERT PROPERTIES LLC 1953 N R 105 A 402- 17-0 14A 95 1 E PLM A ST REALTY INCOME PROPERTIES 30 LLC ?008 NR 

43 AH 402- 14-0K I 10 1 E FREEMONT ST MOWR EY PO LLY ANNE 1977 R lOCi A 402- 17-0 I(i 942 E PIM A ST CARIOCA COMPANY 19X4 NR 

44 AH 402- 14-082 KNOX RAYMOND & /\NNICIA 1975 R 107 A 402-18-004 109 E SHORT ST HO LLOWELL WlLLl/\M/JUDITH 1940 R 

45 AH 402- 14-083 TER RIQUEZ ISRAEUM A YRA A 0 N R 108 A 402- 18-005 I 02 E SHORT ST WURZAU F BETTY L 1930 R 

46 AH 402-14-084 20 1 E FREEMONT ST TURNER RALPII LEE & BETTY LOU 0 R 109 A 402- 18-009B I 08 E SHORT ST BALLESTEROS LI NDA P 1946 R 

47 AH 402- 14-085 20 1 E FREEMONT ST HOWARD CEClL E 0 R 11 0 A 402- 18-0 11 GUERRERO ROGELIO Y/LORENIA C 1933 R 

4K AH 402- 14-0X9 240 S MA IN ST N/\ Y /\REZ ENR IQUE & CONSUELO l lJXCi R Ill A 402- IR -0 12 109 E SHORT ST SHELTON ROBERT K & KAREN L 194 (i R 

49 AH 402-14-09 1 605 S CAPITOL 1\ YE LEON FR/\NCISCO/ROSALBA 200 1 R 11 2 1\ 402- 19-004D 11 06 E PIMA ST H INOJOS/\ YLEMENT E/MARI/\ R 1950 NR 

50 AH 402- 15-003A 40 I S CLEVELAND AYE CAM POS ERIKA A 2007 R 11 3 A 403- 11-0 14 12 1 W PIMA ST 620 W PIMA LLC 1996 NR 

5 1 All 402-15-0 IOA 304 S CLEVELAND ST PENA ANA MA RI A 1962 R 114 A 403- 11 -038 108 N EUCLID AYE FIGUEROA SANTIAGO CHAVEZ/VERON ICA GUERRA 1986 R 

52 AH 402-15-0 15 HERNANDEZ RAMON S & MARIA H ETAL 1945 R 11 5 A 403- 11 -039 620 W PIMA LLC 1955 NR 

53 A H 402- 15-0 I(i 40Ci SST LOU IS AYE Y ASQUEZ TERESA P 194X R IJ (i AH 403-55-004D 6 14 S MARTIN AYE DIAZ FRANK 1954 R 

54 AH 402-15-0 19 3 16 S ST LOU IS 1\ YE Y ASQUEZ LORENZO Y & MARGARET C 1958 R 

55 AH 402- 15-022 3 16 SST LOU IS AYE HEN RY LUIS TOR RES/ARELI A !BONNE 1948 R 

56 All 402-15-025 DUA RT E JOSE D & M IGUEL GRAN ILLO JR 0 R 

57 AH 402-15-037 406 S BARNES AYE DELACRUZ RI CHARDO NUNEZ/LI LLI AN 1945 R 

5X AH 402- 15-039 40X S BARNES AYE RUIZ RALPH Q & BLANCA Y 1936 R 

59 AH 402-15-04 1 RU IZ BLANCA Y/RALPH L 20 11 R 

60 AH 402- 15-043 408 E LOCKE ST HENR Y RUBEN R & FELICITAS T 1970 R 

6 1 Al l 402-15- 129C 40 I E LOCKE ST YA LESQUEZ FELI X & SO LEDAD 1950 R 

62 AH 402-15-129D 405 E LOCKE ST SORDIA SUSANNA F/ES PINOZA M ICHAE L A 19?8 R 
(i3 AH 402- 15- 13 1 507 SST LOU IS AYE CESARE KELLY R 1950 R 
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T able H.2 - Non-Residential Unit Cost Est imate 

FloodZone APNDash Property Address Fuii CashVa Improvements 
A -W2- L\-O-H 30h E PIM A ST SH41 ~ 1 $45 .11Kl 

A ~02 - 13-056 l OR E PIM A ST 

II ~02 - 13-064 107NC/\PITO L IIV E 

A 

A 

A 

A 

A 

II 

II 

A 

A 

All 

AH 
A ll 

All 

II 

A 

A 

A 

A 

A 

II 

' II 

II 

II 

A 

-l tl2- 13-0C,K 204 E PIM A ST 

402- 1 3 -0~4 20M E I'IM A ST 

-W2- 13- 13UA 

-HJ2- U -J.HJB 1114 W MURPHY ST 

-W2- JJ- J:n 

~02- 1 3- 1 35 109 E PIMA ST 

~112 - 1 3 - 144 2119 E PIMA ST 

-l02- 13-150 303 E PIM A ST 

402- 13- 15 1 A 

~02- 1 4 -00611 40 1 S MART IN AV E 

-W2- 14-0 57 501 S MARTI N AV E 

-W2- 14-074 

~02- 1 4-0RJ 

~ll2- 1 6- ll4R 109 N STLO UIS AVE 

-102- 16-059 4116 E PIM A ST 

402- 16-104 

402- 17-002E 94 1 E PIM A ST 

~IJ2 - 1 7 -1~14A I I<KI E PIM A ST 

-l ft2- 19-004D I JO(, E PIM A ST 

~OJ II 0 39 

-102- 17-006 

-102- 17-01 6 IJ4 l E PI MA ST 

-102- 17-0 13 945 E PIMAST 

-10.'\ - 11 -01 4 121 \\'PIM A ST 

$6 \ ,6001 

S9~ .700 

S-I'J ,OOO 

S53,31 Ml 

S8.7UU 

s:n. Joo 
$65.693 

S236.SOO , 

S 11 .1 MMI 

~2X ,X I M1 1 

; 227 .5ou1 

$ 10i.UUU 

S llll .51~ 1 

S~ X .I><~I ~ 
S2R,OOO 

$6 ,500 

S55 ,300 

5.470 .600 

S I17.51Kl 

S71X.I~~~ 

SXI, UKJ 

$56,000 

S-Hlli,900 

S305 ,3tl( lj 

SI77.7UU 

SI-I0.7X3 

A -Hl2- 17-0 14A 95 1 EPIM AST S-0 1.900 
AE ~02 - 1 7 -0 1 2 94 1 E PIM A ST S20].(>001 

• The KC\'I:;cd (';1 ~ h Va lue unl )' tnd udc)< t h~ \' laue of the l'Utllltt uni ty bui lding. 
1 

$54. 300 

$90.700 

$4 3.-lfHJ 

1.45.400 

$5.100 

$.\2. 100 

.$.5~.6\1 ) 

$22HOO 

$1) 

I) 

$ 172.300 

$~.UOO 

:)95.700 

M 2.1KKJ 

$0 
I) 

$3 1.61M l 

$4 15.200 

$77.1!Kl 

$620 5 00 

$ 16.200 

$40.300 

$~11 1. 21 ~) 

$ 13 1AIX J 

$6~. 1 00 

$ 1 2 5 . 5~~ 

~1 57.21M l 

$ 121.500 

Revised Cash 
Value Properly _6 

$453 00 Office 

$54.300 Auto Se rvice 

$?0. 700 Reta il 

$-1 3,-100 ScrvtcC Stat ion 

.\45 .400 M tsl·c llancous Commcrl~ tal 

$5 .300 M tscc ll an..:ous Corumo.: rc ia l 

$32. 100 Bar 

$5 ~.69~ W;u·chouJot' 

$227AOO Commercia l 

$20 1. 11 7 Count ) Prupert ) 

$,1 12.1'!22 M unt dp:tl Prope rty 

$1 72.300 Kcstauraut 

$!:),:\.400 C luh/Lmlgc 

$~5 .700 Rcla il 

$42.000 Bar 
$22.07-1 Vacant Cmmnerc•al l .ancl 

$5R.R63 Religious Use 

$,) 1 ,600 L:tund rumat 

$.-1 15.200 Mote l 

$77.100 Light Equipme nt Sak:Jo 

$620500 Motd 

$ l ll. 200 Au to Service 

$40. 300 Se rvice Stat ion 

$-1 7.2 3R Mobi le I lome Si te 

$13 1.-100 Kctai l 

$6M . 1UO l h.:a \'y Et luipmcntrJ 1uck Sale)< 

$125 .5X3 WAREHOU~E 

$.~57 .200 Rct :til 

$123.500 ~:l i Jocr l lanrou .<: Commerc ia l 

!
Constructi on Liva ble ' IUnit cost 

Dale Area Est Li vable ($/sq.ft ) 

I 
1950 17 15 $26.4 1 

I 

1955 1009 $53.R2 

1946 5939 $ 1 5.27 

11)54 

l lJD 
195 1 

1930 

1900 

1965 

1970 

llJ52 

IIJ53 

l lJ7 1 

1965 

1972 

19M 

1950 

1955 

2003 

\9!:)4 

19M2 

1996 

zoox 
19R I 

11 12 

3993 

720 

15 14 

.~ X(IO 

12996 

II 

2~7 1 

.16~0 

4X5 1 

1951 

I) 

1373 

15507 

X~ 7 1 

25X-12 

751 

1150 

192ll 

3590 

4 50 1 

X577 

X~X l 

9R5~ 

R21KI 

-l 600 

900 

241Ml 

1926 

\ 39 .03 

~ 11. 3 7 

$7.36 

$2 1.20 

$ 14 . 1.1 

$ 17.50 

~60 .01 

$22.66 

$ 19 .7.\ 

$2 1.5.1 

~23 .1l2 

$26 7M 

$9 . \ J 

$24 .0 1 

$2 1.5 1 

$35.04 

~]6.61l 

$ 15 13 

$ 14 .64 

$40 .22 

$ 12.5 .1 

$5RR .6 3 

A\'C $/ S<J .ft . I $24.5.1 

FloodZone APNDas h Property Address 
.<\ II 401-14-0 17 407SCA Pll 'OLAV E 

AH 4U2- 14-U51 5 12 S CLE VEL<\N D A VE 

All 402- 14-0X4 20 1 E FREF.f\'IO NT ST 

All 402- 14-0X5 2IJI E FR EEt•ciONT ST 

All 402-15-025 

All 402-15- 138 5 19 SST LO UIS AV E 

t\ 1-1 402- 15- 144 502 S HA RNES AVE 

All 402- 1.5 - 149 5 10 S BARNES A VE 

All 402- 15- 15 1 5 12 S BA RNES A VE 

All 4fi2- 15- 155D 

All 402- 15- 155 F. 

r\ H 402- 15- l llO 507 SCLEVELA NDA VE 

;\ II 402- 15 167A 

All 402 - 15- 176 5 14SST LOlllSAVE 

;\ H 402- 15-DIC 6 lO S WASH INGTO~ AV E 

r\ H 402- 15-D 1E 6 JJS BA RNESA VE 

r\ H 402- 14-054 504 S C LEVELAN D AVE 

All 402- 15- 133 5fi9SST I.O UISAVE 

All 402- 15-1290 405 E LOC KE ST 

A 

II 

" All 

All 

All 

A 

A 

402- 18-005 

4U2- 1 ~ -0 1 1 

402- I J -05 1 

402- 14-06J;\ 

402- 15-039 

1

402- 1.5-13 1 K 

402- IR-004 

402- 13-075 

102 E SII ORT ST 

11 0 N SA INT LOU IS ST 

5 17 S MA KTI N AVE 

40X S BA RNES AV E 

6 15 S BARNES AVE 

109 E SHORT ST 

l 16 N C LEV ELAN D AVE 

All 402- 14-01:\A -10 1 Sf'AP ITOLAVE 
All 402- 15-0 15 

AH 402- 15-0:\7 -IOC.S BA RNES AVE 

A 402- 18 0098 I U8 E SII O RT ST ,, 
A 

All 

A ll 

A 

402- 1 ~-0 12 lf llJ E SHO RT ST 
402- l ~ -06~A 

1
402- 15-0 16 406SSTLOUIS A VE 

402- 1 5-02:2 I I h S ST l .O UIS AV E 

402- 11 0-14 120 N SA INT LOUIS ST 
All 402- 14-02:0 

A ll 402- 1-1-056 207 E LOC KE ST 
All 402 14 062C 523 S MART I 1 AVE 
All 402- 1-1 -062[) 52 1 S MA RT I 1 ;\VE 

All 4U2- 15- 129C lU I E LO C KE ST 

All 401- 1.5- 13 1 507 SST LOU IS AV E 

All 402- 15- 135A 5 15 SST LO UIS AV E 
All 403-55-!Hl-ID 6 14 S MA RT IN AV E 

All 402 -14·03 7 555 S CA PITOL AVE 
All 402- 15-17-1 5 12SST LOU IS AVE 

H.3 - Residential Unit Cost Estimate 

I 
Revised Cash I CnnstructioJt 

Full Cash Va lmpro''ements. Value Property _6 Dale 
5.4 .500 SO $ 14.XOI Vacant Kesidcnti al L;u1d 0 

$600 soj $ 19. 154 Vacant Rcs idcnti :~ l Land tJ 

S 1.300 SO $29.6U:2 Vacant Rc~ idcnti :~ l I .ami () 

$ 1.200 SO $ 14 .453 Va..:ant Rc~ i <1 cnt i :ll l .<tml 

sxoo 
$700 

5700 

$700 

$7110 

Sll 
so 

5700 

$ 1.700 

sxoo 
$5.200 

sumo 
$9.XOO 

S IX. IOO 

$ 13.200 

S IU.300 

~ I X.700 

S lll.30fl 

$24. 100 

$ 17.300 

$ 10.!.:00 

$ 12.600 

S I. IOO 

~ I X.JOO 

S7.1~JO 

S. Jn.200 

~ 1 6 . 1 00 

5. 17.500 

$34 .700 
$ 10.800 
$ 12.300 

$2 1.400 
$ 20. 100 

$ 11.100 
)20.700 

$2-1.700 

sx.ooo 
) 11 .500 

S3.XOO 

sx.xoo 
$ 19.200 

st:uoo 

so 
$0 

so 
so 
so 
so 
so 
so 

~~ I 
sol 
so 

$7.900 

$ 14.500 

5 10.600 

$8. 100 

$ 15.000 1 

$ 14 . .500 

S22.JOO j 

$ 15.400 

$X.7001 
$ 10. 100 

$900 

$ 14.700 ( 
S6.3fK) 

SX.200 

$ 12.900: 
S I4.(KKI 

$27.XUO I 
$8.700 
$9.9{}1) 

5.20.200! 
$ 17.900 

SlJ. I'IOO 

S I6.6UU 
S I9.XOO 

$6.400 
$ 10.]00 

$3. 100 
$7. 10(1 

Sl5.400 
SlJ.9fHI 
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$22 .631 Vacant Kc!> idcnti:tl La ml 

$ 17.4 13

1 

Vm:;mt Rc: sidt: tll ial l..;uul 

$24 .. ~7X Vac;m! Kcs idc: ntia l l..;md 

$36.567 Vac:m! Rc:sidc111ia l L;md 

$ 14.627 Vac :~ nt Rcsickn tial Umcl 

$ 15.3B 

13.234 

$ 15. 149 Vuc;mt Rc)<idcnt ial Laud 

$3, 134 Vacant Rcsidc:ntial L;md 

$. 12. 1WJ Vac;mt Kc:sidcntial L;md 

$ 1 3.9 .~0 V;1can t Kesidcntial l..;uHl 

$ 14.627 V;tc;tnt Kcsicknti al L;md I 
$7.tJOU Single F;tmil y Rc:. ido.: ncc 

$ 14.500 Single F;uni1y Re:.idcncc 

$ 10.ll00 Single Fami ly RcJ.idenl'C 

$8,300! Single Fami ly Rt· )< idencc 

$ 15.0011 Smglr E un ily Kt·s~tknc:c 

$ 14.500 Smglc Famil y Rt• ;, tdcnn· 

$22 .30(1 ~mgle Famil y l<c:.1d..:nce 

15.400 Single F:un il y Rc:.idcncc 

$X. 700 Single Fam ily RclO idencc 

$ 10, 100 Single Fam ily Rc,idcm:c 

$900 Singlr Fam ily Rt•;, id~ ncc 
1 

$ 14.7fK) Smglt- Fa mil y Kt• , •tknc:c 
1 

$6.30(1 S:t lv;1gc 

$X. 21KI Sing le Fa mi ly Kc, lcknce 

$ 12.900 Singk Family Rt·'lde nr.:c 
$ 14 .000 Single Family Rc., idcncc 

$27.>i00

1 

S t n~ lc 1::1111ily Rt· :. ~dcntc 

$8.700 Singk F:unily Rc.'ldl'IIL:l' 

$9.9fK I Single Family Rc:.icknce 

$20 .200 j S 1 ng l ~: f!ami ly Kt·, ldcm·c 
$ 17.lJII(J Single Fam ily Rc'-itk mx· 

$1J.IKKI Single F:un ily Kc~ICknce 

$ 16.600 Smgk F:unily Rc\ldcncc 
$ 19JHKI Single Fam ily Rc,idcncc 

$tl.41 KJ S ingle Fami ly ]{e, tclence 
$ 10 .300 Singlc F:un ily R~:, idcncc 

$3. 100 Si ngle Family Rc:-ido.: nce 

$7 . 1{KI1 Singk F:uni ly lh •\! tk ll t·c 
1 

$ 15.400 Single Fa mi ly Rc, iJ t'nt:c 

$1J. lJOO Smt! le Fami l ' Rc:.ldenc..: 

1915 

192(1 

192R 

19JO 

I'H:t 

1936 

19:\6 

1936 

11)39 

1 9~0 

194 1 

I'J-1 1 
19-15 
19-15 

19-16 

I IJ..J6 
l94 X 

19..J 8 

I IJ..JX 

1950 
I IJ50 

1950 

1950 
1950 

1950 

195 0 
llJS I 
]!)5-I 

1955 
1956 

Liva hlr Unit cost 
Area Est Livable ($/sq.ft) 

X 50 

II 

X41 

2 112 

) ) 44 

722 
13K7 

1000 

1450 

1M5 

61 6 

RM 
316 
1)X4 

1270 

7 11 

805 
lOS X 

II XI-: 
768 
l).\6 

1500 
I I lK 
X(1-l 

11 19 

1:! 15 
61•1 

720 
XX2 
60() 

970 
K73 

I IOU 
17()() 

XJO 

1300 

1000 

1400 

2 100 

~40 

xxo 
7W 
R70 

l 80 

700 

xoo 
X40 

$9.39 

$fo .X7 

$7. R9 

11 .50 
$ ]().!(] 

$ )4.50 

$ 15. :1X 

$9.3(1 

$ 14. 12 

$ 11.69 

$2.68 

.$ 14.'1-1 
-1 .96 

$1 1.53 
$ )6.02 

$ 12.H7 

$2.\.40 
$11 .JJ 

$1 0.5X 

$ 1.1 .47 
~ 16 . 111 

.$10.-12 
$ 14.83 
$ 16.30 

Hl.2(, 

$ 14.3 1 
$3.5 1 

$ li.X3 

$ 15.RR 
$11 .. 14 



H.3 - Residential Unit Cost Es timate 
Table H.4 - Pre-Firm Non-Residential Flood Insurance Premiums 

J Revised Cash I Construct ion Livahl c 
0 

I Unit cost 
FloodZonc APNDash ProperiJ• Address FuiiCashVa Imprmements Value Property_6 Date Area Est Livable ($/sq.ft) 

All 402- 15-2068 403 E FREEMONT ST Sl fl 700 SK 60( $K 6110 ~ S1ngk Fan11 ly Rc~u.lcm:c IIJ57 IJ I U $1J.-l5 
All 402- 14-0~5 20 1 E LOCKE ST Sl lJ 1110 $ 17 000 $17 0110 Smglc: huntly f<c ,Jd..::ncc 195K H79 $1 9 .H 
All 402- 14 038 555 S CA PITOL AVE SI' UUO Sl lUUOI $12UUOISmgkF.umly R<snk"« 1958 672 $17.86 
All 402- 15-0 I 'J 3 16S ST LOU IS AV E S 12,300 $91JOO $1) <JOO Smt;lc F.11l11ly Rc~Jdcncc 195!-: X43 $11.74 
All 4U2- 15-207 t\ -lUI E FKEEMON'I S'l $ 11 700 :S ll 100 $ 11 100 Smg. le l ;un J! y l< c~Jtl~::ncc I 95 X XX<! .$12..5(, 
All 402- 15-204 B 317 E FREEMONT ST SIJ 800 $ 11 100 $11 100 Smgll" F.umly Rt"~Hkn~.:c 1959 505 $2 1.98 
A 402- 13-0-fl) 11 4 N SA INT LOU IS ST SIX.7CHI $17.300 17.3110 Sm~lc Fam 1ly Rc.,Jtl ..::ncc I IJ60 K61J $1lJ.9 l 

A l-l 401- 14-0661\ ')17 S MARTIN AVE $ 12.1.10() $ 10.7<~ 1 $10.7110 Sm,!!.k Fa mily K~o·sHI.:nn: 1%0 760 $14.UX 
All 401-14-039 509 S CA PITOL AVE $2 1,600 Sl9.l00 $19.200

1 

Sh•glc F, m; ly Rc>;dc"cc 196 1 11 26 $17.05 
All 4U2- 15- 15XC 505 S CLEVELAND AV E $23,1.;(10 $ 1 ~. 101.1 $ 1 Y. ltl( l S1nglc F:1mi ly Rc ... Jdcncc 1% 1 I ~95 $ 14.75 
A l-l 402- 15 0101\ 30< S CLEVELAN D ST $62.700 $60.~00 $6U.IH.IO S1n!! lt: Eunil y R~o·:.• d t: l lt't J!J62 244 'J $24.!3 
A 402- 11 -UOIF 30X E PAP AGO ST $44.000 SJX. IOO $3X. IOO Single Famil y Rc ... id!.':ncc 1%3 1543 $24.69 

A ll 402- 14-01 11! 20X E LOC KE ST 522.600 $ Hi. IOU $ JH. 1110
1 
Sm~ lc f..":unily Kc,..l(kncc 

1 

] 1,16~ J()()() $1K.IO 
All 402- 14-UJJA 206 E LOCKE ST SlU.lOO $16.200 $ 16,200 Sin!! lt" F:uni ly Rc:.Jdt:ncc 1963 1173 $12 73 
AH 402- 14-06 1 503 S CAPITOL 1\ VF. S IX,6(){J S l7.4UO $ 17.400

1 
Mobile- Hnme Site 11)6(1 l ~(){l 14.50 

All 402- 1 5-IJ4 ~ 40X E LOCKE ST $~2.601) s.:n.ouo $.12.(){)()1 Moh•lc Home S"c I 1970 721 $;4 .. 1< 
All 4 02- 14-04 21\ $ 1.900 $ 1.600 $ 15,672 Mobile Home Site 1975 900 
All 4 02- 14-07() 6 10 S MA RTI N AV E S l ,'JOO $ 1.200 $ 12. 1 X'J Mohdc Home Sit e IIJ75 7110 
AH 402- 14-0Xl .) ] _,_1<00 S IJ.H}(J! $ 11 ,1U0 j Smglt: Fami ly Rr:.~tlt:m: t: I !J?~ 700 $15.86 
All 402- 15- 1-12 -107 E I .OCKE ST $45.000 $40 .()()() $-1(1.()1){1 Singk Fa mi ly Rc:.idcncc IIJ75 IX63 $lU7 
A ll 4tl2- 1 5-2~0 S IX,600 

Sl4."'" l $14.'!1"1 Smglc eam; ly Kc,•dcolCC I 1975 700 $21.29 
All 402- 14 01:11 10 1 1:. FKi:.l:.f\'IONT S'J $9,600 )7.700 $7.700 Smgk F;uni ly Rr:.1dt:w.:c: 1977 384 $20.05 
All 402- 15- 131) S I'JS STLOU IS AV E $ 19,HOO $ 17,(1{)(] $ 17,600 Single Fa mily Rc ... idcncc I()HO 76X $22.92 
A ll 402- 14-0XIJ 240 S MAIN ST $~5.700 S.,4.XOtl $]4.XOO Mohdc J-lomt: Sil t' J'JX(l 11 45 $JO.W 
A 403- 11 -038 108 N EUCLI D AVE 529.700 523.800 $23.800 Sing lt: Famil y Rc:.iJ cnn· 1986 1196 $18.36 

All 4H2- 15-':!31 G 51)(1 E MAIN ST $21\.500 S25.HOO $25.HI)( l Mt1bilc 1-lnnlC Si lc !()XX 11 5J $22.3X 
A 402- 16 O.'i4/\ 2 ~ N SAINT LOU IS ST $23500 S IIUOO ... ~.1 ...... ~ .. " ....... J!JXX MO $2X.4X 

All 402- 15-231 N S'J.'Jfl(l 5X.2!KOI $X,2!HI Mob;lc Home s;« I l t)t)l 72U $1 JJY 
All 402- 1 5- 1 ~6 5 11 SST LO UIS ST S2.XOO S2.200 $ 19. 1.'i4 Mohllc Home Silc IIJ'J-1 I 11 00 
All 402-15 :> ] J 6 1 ~ S ST LOIJ IS AV F. >4 1.400 >40.~00 $40.1:100 Moh1lt: Hnml.' Silt: l1J'J5 1205 $33.~6 
All 4(}2- 15- 17X 314 F. FREEMONT ST S32.5011 SJ I.HOO $3 I.XOO Mnbik l lnmc Si1c 1()1)7 I'J05 $ 16.69 

Parcel Value Assessor F ull Improvement Revised Cash 
FlnodZnnc APN Properly Address OwnerName Renta l Date Cash Value Value Va lue 

A 402- 13- 130A DILLON PATR ICIA ANNE NO 201 5 $8,700 $5.300 $5.300 
A 402- 1 ~-004 D 1106 E PIMA ST HINOJOSA VLEMENTFJM ARIA R NO 201 5 $X I. IOO $ 11•.200 $ 11•.2IK1 

All 402- 14-0X3 TERRIQUEZ ISRAELJM A YRA A NO 201 :< $2X,O!Xl $0 $22.074 
A 402- 16-059 406 E PIMA ST BRA NSON TH OM AS W NO 2015 $55,300 $3 1.600 $3 1,600 
A 402-13-130R 104 W MUR PHY ST P D SUNSTATE LLC NO 201 5 $37, 11~1 $32.1011 $32. 1JKI 
A 403- II -03Y 620 W PIMA LLC NO 201 5 $56,1KKI $40.300 $40.31Kl 

AH 402- 14-074 SOUTH DESERT PROPERTIES LLC NO 20 15 $48,6001 $42.000 $42.000 
A 402- 13-06X 204 E PIMA ST MADR IGA L CONS UELO/RUBALCA VA FRANK NO 20 15 $4Y.IKKI $43.4110 $43.41KI 
A 402- 13-043 306 E PIMA ST RUCKER FAM ILY TR UST NO 211 15 $64,4 011 $45.31111 S45.31KI 
A 402- 13-084 208 E PI MA ST LEE MYRL H & PATRICIA A NO 20 15 $53.300 $45.400 $45.400 
A 402-13-133 MILLS DANA M/S HARON A NO 2111 5 $65M 3 SS3.f• Y3 $53.1>93 
A 402-13-056 30~ E PI MA ST FLORES ROGER M NO 201 5 $61 ,600 $54 . .100 $54.300 
A 402- 16-048 1109 N STLOUIS AVE PROSTESTANT EPISCOPAL CORP NO 201 5 

$6,5001 $0 $58.863 
A 402-17-0112E 941 E PI MA ST KNUTSON WAYNE CARL YLEIDIANE ESTHER NO 21115 $ 137.51Xl $77.31111 $77,31K I 

All 402 -14-00M 401 S MARTIN AV E CAM INANDO EN FE INC NO 201 5 $108,000 $83.400 $83.400 
A 402- 13-064 107 N CA PITOL AV E DISHMAN APRIL NO 201 5 $94,700 590.700 $90.700 

AH 402- 14-057 50 1 S MARTI N AVE CANTU JESUS H & ESTHER H NO 211 15 $ 1111.51KI $~5.7011 S~5 . 7!KI 
A 402-13-150 1303 E PIMA ST GILA BEN D TOWN OF NO 201 5 $28.800 $0 5 11 2.822 
A 402- 13- 15 1 A SPACE AGE LODGE - G ILA BEND NO 21115 $227.5(XI $ 172.311(1 $ 172.300 
A 402-13-144 20~ E PIMA ST MARICOPA COUNT Y OF NO 20 15 $ 11.1HXI $11 5201.11 7 
A 402-13-135 109 E PIMA ST STOUT EDWARD N RHONDA YES 201 5 $236,500 5227.400 5227.400 
A 402- 16- 104 SPACE AGE LODGE- GILA BE 'D NO 211 15 $470.61XJ 54 15.2110 54 15.21KI 
A 402- 17-1104A II IIIOEPIMA ST RITZ II OS PIT ALITY LLC NO 201 5 $73X,IXXl 5620.5011 S6211.51 XI 

All 402- 15-125 6 H1 S HAKNES AV E S9.tHHJ sx.xoo $X)ii}(J Moh1le Home Si le JY97 ~ 1 6X '2.7X 
All 40l- 15- 162A 308 E FR EMONT ST 558.71KI S47.!1!1!11 $47.000 Sin£k F:unily Rt•:.i{knct" I 1998 1474 $31.89 
A F. 402- 1 4 -0~J 5tH CI.EV EI.AN D A VF. $~3.7011 S~X. I fMI $31<. I {)(l Sing le Fami ly Re ... idcncc 2{)()(] 11 25 $3J.X7 

( I ) ln ... unmcc Rate dcri\'cd from Tab h.: 2A: Regul ar Progre~m • Prc -FinnCons Jruc tion Rate .... Firm Zones A. AE. A 1-A30. AO. AH. D: I 
NFIP f-ln c KI! n~; unmcc M Hnu <~ l June 201 4. Rcv i ~cd Ocl t~hc r 20 14 

A H 402- 15- 11<1(' ~ II E FH. Er>.•IONT ST S4 1.5tiO $4 13 00 $1 1.JOO Moluk Homt> S1k 200() 17'JJ $2J.IU 
A F. 1

402- 14-026 20 1 ER IC! lAR DS ST $42.(100 5oo.xoo l $60.ROOI s ;,glc F, , ,;l y Rc"d""' 200 1 1260 $~S.25 
All 4tll- 1-1 -0IJI 605 S CA PITOL AVE $6,5110 $5.21)() $5.1110 Moh1k Home: Sit e- 100 1 (124 $X.U 
All 1402- 1 ~ 2CJ5A ~ 15 E 1---"REMONT ST ')IJ _.:I (}() ) 1J.t HMl! $1J.IIIHI Muh1k Hnmc Silt: 2111 11 r-.n $ U .N 
A ll 402- 15- 11J5A J l2 MA I:-J ~T S'J I.Oilll S72.XOO $72.XIKI .S in_glc Family Rc-,itkucc- 2002 I KKIJ $3K.5-I 

I I 
(2) l nc: rca~cd Cost of Compli :mcc Premium b<1scd on the amount of insur:lncc (Table 9. page RATE 16) 

I 
(\) Re ... ervc FunJ AS!>CS tnc lll , Tahlc 7 11 . page RATE 14. 

(4) F!.!dcral Po li cy Fcc :tnd Pro h <tti n n Sun..:h:t rgc . T:ih lc 7A. ):I'C RATE 14 . 

All 4112- 15-001,\ 411 1 S CLEVELAN lJ AVE S92.411Cl SH9.71MI $X9.71HI r>. lohJk ll omc: Site- 2007 ~IllS $l lJN\ 
All 1402 15·041 Sl8.700 l> 15.UUO! $ 15.000! Smglt· Family Rl·,nknct: 

1 
l Ul l 425 

~ 
I 

09 

I A''l' $ / sq.ft . $17.41 
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Table H.4 - Pre-Firm Non-Residential Flood Insurance Premiums Table H.4 - Pre-Firm Non-Residential Flood Insurance Premiums 

To I 

I 
Elc' ' Building 

Constru ction Livable Est Livable Dil'feren ce Insurance Contents Content 

APN Property Usc Da te Area (sq .ft ) (sq .ft ) Resid (ft) Max_SWE Max -Elcv Premium Coverage Premium Suh Total 

Fed Policy Fee 

I 

Insurance 
ICC Reser ve F und and Proba tion Premium / 

APN Prcmiumw I S uhTota l A~scssmcnt 13 l SuhT ota l Surchargc14
) yea r 

102- 13- 130A Misce llaneous Commercial 1973 720 

'JOJ 

NR 0 .09 737.001 736.9 1 $49 $ 10 ,000 I $ 182 $23 1 

102- 1 ~ -<K\41) Auto Service 1~50 753 NR {1.05 74 \.i>X 74 1 J>3 $ 15 1 $ \O,IX){) S IX 2 
I $333 

1402- 14-0X3 V<tt: <.UII Cotllm c:n.: ial Land 0 0 NR 1 . ~6 74X.OX 746.72 $205 $ \0 ,000 S IX2 $1X7 

402- 16 -059 l...;wmlromat 197 1 1373 NR O.D2 737.66 737.64 $29~ $ 10 ,000 $ 182 $476 

NR \U\3 737.X2 737 .7~ $2~9 $10.(XXJ $ 1X2 ' $4X I 102- 13- 130B Bar 195 1 IS 14 I 
103- 11-0W Service St~ tion 1955 11 50 NR 0.55 737.52 7:16.97 $37'\ $ \O,IX){) S IX2 $5'\7 

402- 13- 1 l OA $5 $236 $ 12 $248 

$4: 1 

$292 
402- 19-txl4D $5 $33X $ 17 $355 $44 $3~9 

402- 14-0 X3 $'\ $~92 $20 $41 2 $44 $456 
402- )6 -059 $'\ $48 1 $24 $505 $44 S'\49 

402- l 3- IJ OB $5 , $4X6 $24 S51111 $44 SSS4 
403- 11 -0 .19 $'\ $562 $2X $'\90 $44 1 $634 

102- 14-074 Bar 1953 \95 1 I NR 1.76 748. 13 746.37 $39 1 $ 10,000 $ 182 
I 

$'\73 

1402- 13-0I>X Service Station 194X 111 2 NR 0 .57 73(>. 15 735.SX $40~ $ \O.IXXI S IX2 S5Xt> 

402- IJ -04 3 Office 1950 17 15 NR 0 .26 736.26 736.1Xl $42 1 $ 10,000 S IX2 $6113 

402- 13-084 Mi!'ccllancou" Commcrci:d \9'\4 3993 NR 05 1 735.84 73'\.33 $422 $ 10.000 $ 182 $604 

402- !4-074 $'\ $'\78 $29 $6061 $44 $650 
402- 13-06X $5 $59 1 $30 $620 S44 S6M 
402 - 1 3 -0~ 3 $5 $60X $30 $63'1 $44 S6x3 
402- 1:1-084 $5 $609 $30 $640 $44 $684 

102- 13- 133 \Vardmust: 1~ 30 3XOO NR 0.113 737.75 737.72 $499 $20.\XXl $364 $X63 402- 13- 133 $5 $XI>X $43 $91 2 $44 $~56 

102- 13-056 Autn Serv ice 1955 1009 NR O.o2 737.38 737.36 $505 $20 ,000 S364 SS69 402- 13-056 $5 $g74 $44 S'!IS $44 $'!62 

1402- !6 -048 Religious U~c 0 0 2400 NR 0 .05 734.47 734.42 $547 $20 ,000 $364 $911 

402- 17 -IX12E Light Equipment Sales 1972 X47 1 NR 1.09 739. 17 73X.OX $7 19 $20 ,000 $364 $ 1 ,OX3 

402- 14-006A C luh/U1dgc 1970 3680 NR 4 .17 748.62 744.45 $776 $20.000 $364 $ \ , 140 

402- 16 -048 $5 $9 \6 $46 $962 $44 $ 1.006 
402- 17 -002E $5 $ I ,OXx $'\4 $ 1, 142 $44 $ 1 , IX6 

402- 14-006A $5 $ 1, 145 $57 $ 1,202 $44 $ 1.246 

102- 13-064 Retail \946 5939 NR 0.2 734.44 734.24 $844 $20,000 $364 $ 1,208 402- 13-064 $5 $ 1.213 $6 1 $ ! ,273 $44 $ 1.3 17 

102- 14-057 Retail 1952 4X5 1 NR 3. !4 747.95 744.X l $x90 $20.1XXl Sl1>4 $ ! ,254 402- 14-057 $5 $ 1.259 $(>3 $ 1.322 $44 $ 1.3Ml 

~02 - 1 3 - 1 5 0 Munidpul Pn1pe11 )' 0 0 4600 NR \.5 2 737.20 735.68 $ 1,049 $30.000 $546 $ 1.595 

1402- 13- 15 1 A Restaurant \ ~65 2X7 l NR 0 .46 73X.Ml 73X.20 $ 1.602 $30,1XXl $546 

I 
$2, l 4X 

402- 13- 144 County Propt:rt)' {) \) X200 NR 0.32 737.55 737.23 S J.X70 $30,1XXl S546 $2.416 

40 2- 13- 150 $5 $ 1.600 $80 $ 1.680 $44 $ 1.724 
402- 13- 15 \A $5 $2. 153 $ \OX $2,2(>1 $44 $2.305 
402- 13- !44 $5 $2.42 1 $ 12 ! $2.542 $44 $2.5x6 

102- 13- 13'\ CilllllllCf~ i a l 1900 12996 NR 0..13 737.58 737.05 $2, 11 5 $30,000 S546 $2,66 1 402- 13- 13'\ $'\ $2.666 $ 133 $2,799 $~ $2.843 

102- 1(>- 104 l'vl otcl l lJ65 15507 NR 0 .32 739.XO 739.4X $3,X6 1 $50,1XXl $910 $4.77 1 

102- 17-W4A Mold I<JM 25X42 NR 0 .02 739.43 73'!.41 $5,77 1 $50.{XXl $9 ){) $6.6X I 

402- 16- 10-1 $5 $4.776 $23~ $5,0! 51 $44 $5.059 
402- 17-1Xl4A $4 $6,6XS $334 ' $7 .01~ $44 $7,063 

I 
I 

I I 
I I I I 

$35, 1M 

I I 

I I 
I 
I 
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Table H.S- Pre-FIRM Residential Flood Insurance Premiums 

P~t rccl Value Assessor Full 
dZonc A I'N P•·opcrty Address Owner Namc Rental Utttc Cash Va lue 

A 140:!- IJ.( J75 1116 NCI.EV EI .A NIJ AV E HOWEKSKOGEKGI .EN 
A l-l 402- 14 070 6 10 S MARTI N AVE SOUTH DESERT PROPERTIES LLC' 

A ll 402- 14-0421\ MORENO RUIZ FRANCES 

A. l-1 1 40 ~-15-135A 5 15SST I .OU ISAVE I .OPEI . JESUS F/t\'IA I< IA E 

<\ I-t 402 1:5 1671\ RIOS M ARIA DEL CARM EN S/VERONICJ\ P 

' II 
A l-l 

A l-l 

AH 
All 
AH 
A 

J\ 11 
All 
All 
All 
Al-l 
All 
Al-l 

A 

Al l 
Al-l 

A l-l 

AH 
Al-l 
AH 
A l-l 

All 
A 

402- 15-01 5 

402- 15- 129C 1401 ELOCKE ST 
411.l 55 0041) 6 14 S MARTI N AVE 

402- 14-IIXl 101 EFKEEMONTST 

4112- 1 4-05~ .SU4 .S CLEVELAN D AVE 

402- 15-037 -106 S 8 1\R NES AVE 

40:!·1X-IH15 102 E S IIOKT ST 

402 15 206 B 4tH E FREEMONT ST 

402· 15-23 1K (d5 S BARN ES AVE 

402- 15-0 16 406 SST LO UIS AVE 

402-14 056 207 E LOCKE ST 

..JU2- 15- 174 .5 12 SST LOUIS AVE 

1

4{}2- 15-0 22 
40:!- 15-01 9 

40:!- IX-OO..J 

402- 15- IJI 

402- 15- 129 0 

316 S ST LO UIS AV E 
3 1(i S ST I.OUIS AVE 
109 E SHOI-:T ST 

507 S STLOUIS AVE 
405 E LOC KE ST 

-102- I..J 066A ,5 17 S M ARTIN AVE 

402- 15 2048 J 17 E FREEMONT ST 

,•HJ2- 14-0 R2 I 
1

402- 15-107A 40 1 E 1-'REEMONT ST 
40 :!- 14-tm .; 555 S C;\ I' IIU I. A VI: 

1
40 .:!- 15-176 5 14 S ST LOUIS AV E 

402- 1 S-009 B I 0~ E S1IORT ST 

All 402- 15- 155 E 

II ERNA~DF.Z RAMON S & MARI A II ETAL 

VA LESQUEZ FELIX & SOLEUAU 

D1 AZ FRANK 

MOWKEY POLLY ANNE 

SANCII EZ MA RIA ROSALI NA 

DELACRUZ R1 CII ARDO N UN EZ/LILLI A . 

Wl/KZAU F HETI"Y L 

RASCON & MARIA T EVA NS 

RHI NEHART DEV1LLA ANN 

VAS QUEZ TI·:RESA P 

MARTI EZ C'AN DELARIA 

HER NANDEZ MANU EL & ARMIDA 

I-IENKY LUIS TO KKE.'\/A KELI A IUONN E 
VASQ UEZ LO HENZO V & MARGA HET C 

I\O IJ .OWE1 .1. W1 1.1.1AM/J UDIT II 

CESA RE KELLY R 

SORDI A SUSA NNA F/ESPINOZA M1 CII ,\ EL A 

TORREZ JOSEPII M/A DELE 

AG UIRR E JESUS C1A BR1 EL 

KNO X RAY MON D & ANN ICJA 

SOTO BEATR ICE D 
MA IJ DOX :\•IO NIC A 

CONCI-IAS AGA I'I TO P 

BALLESTEROS L1 ' D1\ P 

YES 

Y ES 

YES 
YES 

NO 
NO 
YES 

NO 
YES 

Y ES 

NO 
YES 

NO 
NO 
YES 

NO 
NO 
NO 
NO 
NO 
YES 

NO 
NO 
YE-~ 

Y E..~ 

NO 
YES 

NO 
NO 

All 402 -1:'\D IC (i JO S WAS III NGTONAV E S MITI IJ OS EPI I MIC'I IAEUE LI ZA BET II JAN E NO 

A 402 IR 0 12 I U'J E SIIORT ST S HELTON ROB ERT K & KAREN L NO 

All 14 112- 14-IIK; 211 1 E I'REEMO NT ST II OWAKIJ CEC IL E NO 

A 402- IJ-0 51 !HI N SA INT LO UIS ST STO UT EDWARD A/RHON IM NO 

All -t0::!- 15-L\J 509SST I.OU ISAV E r.I I .AHENI>l.OI'S I.I .f' YES 

Al-l 402- 15-2.\ I E 6 13 S RARNF.S AVE GEO RG E CI IARLF..S ALR ERTICOLLINSWORTI I VIC KI F. NO 

Al-l 401- 15-151 5 12SBA RNESA VE EV ANS T0\1MYW & MARI A T NO 

A ll 40:! 14 OUA ..JU I S CA PITOL AVE LOPEZ U ABR 1EUERNE.STI NES NO 

A l l 402 14 0 17 407SCA PITOL AV E MENDEZ RICI IARD R/SA NDR A ,\ NO 

A H 40 2- 15-DO 110\V;\RD ERNEST/MARY YES 

A 402- I K-011 GU ERREKO ROG ELIO V/LORE/'\ IA C NO 
Al-l 

Al-l 

Al l 
All 

40:!- 15-160 

40:!- 15- ISS D 

~~~~~ : ~ ~~~~ 

1
507 S C LEVELAN D AV E 

555 S ('A PITOL AVE 

-IU~ S BARNES AVE 

KU IZ DAV ID U & IKE:-.: E 

MADDUX \ •IU NICJ\ 

RUIZ RALPII Q & BLANCA Y 

NO 

NO 
NO 

2111 5 

ZO I :'i 

20 15 

201 5 

201 5 

201 5 

201 5 

201 5 

20 15 

201 5 

20 15 

201 5 

201 5 

201 5 

101 5 

1015 

2015 

2015 
201 5 

201 5 

20 15 

20 15 

20 15 

20 15 

201 5 
201 5 

.!01 5 

.!0 15 

20 15 

0 
20 1." 

201 5 

201 5 

10 15 

20 15 

20 15 

2015 

20 15 

20 15 

20 15 

2015 

.WIS 
() 

21, 15 

201 5 
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$ 1.100 

:S I.?O(J 

$ J.I.I(KI 

$3.HIKI 

$ 1.700 

S7.tK KI 

$X.(XIO 

SX. KOO 

S,tJ.600 

S9.XOO 

$ 10.200 
$ 1{1,3(1() 

$ 10.700 

$ 10.~ 1}() 

$ 10.HIKI 

$ 11.200 

$ 12.300 

S 12.:wn 
$ 12.300 

$ 12.600 

$ 11 .500 

$ 13.200 

$ 12.00{1 

$ 1.l.ROO 
$1J.fWO 
' 11.700 

$ 15.000 

sxoo 
$ 16. 101) 

so 
$".200 

$ 175lKI 

$ 1.200 

$ 1(dt lt' 

$ 1X. HHI 

$ 1.HtKl 

~7fHI 

$ 1 ~.300 

$4.500 

$ 1R.6tKI 

$ 1X.700 
$7lKI 

>o 
$ 11J.2()() 

$ 17.300 

lmpro,•emcnt 

Va lue Cash Value Property Usc 

$YIKII $91Kll S mt;k F:m1 il) l<cs tdcnrc 

S 1.2001 $ 1,200 Mollik 1-! nmt" SHt! 

S 1.600 $1.000 Mohi lc ll11mc Site 

3.101$

0
11 $J . 11101

1 

S mt;k F.tmi ly Kc~ tdcncc 
$J. 1.H Vaca111 Rt",id(!ntial L:md 

$6.30(1 

$6,41}('1 

S7. HMI I 
S7.71KI 
S7.9(KI 

s~.200 

suuo 
SR.61M' I 
$1:!.700 

$K,7lK1 

$9.000 
$9 .900 

$lJ,l)fl{) 

S9 .<Jf)( l l 
~ 10 . 100 

S lll.300 i 
$ 10 .600 

$ 10.700 

S II.I OO 

S ll.IIKl 

Sl I , JOo j 
$ 12.1}(\U j 

so1 
$ 12.1){}() 

. o 
so 

$ 14.000 

so 
$ 14.500 

$ 14.5tK ' 

so 
$ 14 .<>00 

S15.noo 
$0 

$11 
::0 15.400 

5 15.400 

$b.31Kij Sal vagr 

$6.400

1 

Sm£lc Foum l)' Kt·sJdcm·c 

$7. 100 Single F:tmi ly Rt·s idcm·t• 

$7.7fKIJ S mbk h umly Krstdcncc 

$7.9 00 Sm~l<' F:um lr K<"«tdr- nt··· 

$S.200 Single Fami ly Re!>iden ~.:c 

$K.3lKII S ms,lc F.uml) Hc~ tdcnrc 
$R.6tXJ S~. ngk F;umly Rt>stdl.'m·t· 
$S,7()(1 Sm~l c Fami ly Rcsidcurc 

$ K,7fXI Sms,lc Fam ily Kc~tdcu rc 

SQ,OOO Smgk F;m1i ly Rt"sidcncc 

~9.1J0t l j Smglc F;um ly Rc~tdcncc 

~~:~~ ~ ~: ::~: ~ : ::::; : : ~· ~~::~~ :~~~ 
S 10. I ooj S mglc Fam t1 y ]{ c~tdcncc 
S IO.Jfl() j S mglc F;um ly R c-~ 11.knrc 

S 10.600 Si ngle F;t mi l)' Residence 

$ 10.700 Si ngle F;uni ly Re:.id(!llt:c 

S 11, 100 Smgk Fium ly Rt•sidcnn· 

S 11. 100 Smg1c Fil nHI}' Re!-tdcm:l· 

S I I, I 01.1

1 

S mglc Farm I)· Kcstdcuno 

$ I .! .<KHI Smglc 1-',tnH I) Re:o.td.oncc 

S I .!. 1XlJ V;tc;mt l< c:.id .ont ial l .and 

$ 12.90(1 Si ngle Famil r Rc:.idcncc 

$ 13.234 

SJ.l .QJO V:Jt'anl Rc:.itl<.'nli: tl L<1 ml 

S I4 .1HXJ Sttr glc Emu ly Rl·:.tdcm·l.' 

S I4 ,45J V:~t·:wt Rc:.i dcn ti:11 LmHI 

$ 14.5(H'1 Smt;lc Fmm l) I< C's1<k ncc 

S I4 .51X1 Smgk F:unt1) KC'~tdl'ncc 

S l4 .627 Vac;mt Rc:-idcmia1 L md 

$ 14.627 Va\·ant Re!-i dcmial Lam\ 

S 14.700 Smglc Fatm ly Rc:.ilil'ttcc 

$ 14.R01 Va\·:mt Rc!-idcm ial Lan d 

S 14 .<.lfHI Stnglc F,um ly R..-~J dc tt cc 

S J5.< MKI Smgh.: l·ann l) KcsuJ...:ncc 

$ 15, 149 Vo1c.mt Kc!-i<kntial l.and 

$ 15.323 

~ : ~:~~~ ~: ::~:~ :::::::::). ~::: ~~ ::~: 

Construction 
l>ate 

19 41 

1?75 

1975 

195 1 

1945 

1950 

195-1 

1977 

192" 

19 45 

19311 

1?57 

1939 

194K 

1<>."0 

19% 

llJ.JK 

195K 

1940 

1950 

192~ 

1960 
11})1) 

1975 

195H 

11J 5K 

II 

1946 

0 

0 
IIJ.I(J 

19J(l 

191(1 

19-11 

0 

1975 

11JJ3 

IY55 
19]6 

Liva ble 

A•·c.-. 
(sq.rt ) 

336 

I 

HH2 

0 
1270 

li 14 
(iOO 

3X4 

X4 1 

7 11 

711 
() \() 

0 16 

76H 

RM 

X7 3 

9;\6 

X43 

XM 

720 

13-14 

76<J 
50:'i 

7011 

KK4 

672 

MUS 

0 

I ORR 
]I 

l tHH I 

2 11 2 

II 

'JS4 

0 
700 

1JX7 

'J7(1 

16-15 

Est Li v~•IJ i e 

(S<i . fl ) 

700 

900 

IRO 

7tH I 

760 

ROO 

K40 

M40 

R<O 

X70 

XHO 

APN Kcsid 

4112· 13-075 I K 
40 2-14 070 

..J02- 14-0..J 2A 

402- 15- 135A 

402 15 167A R 

4112· 15-01 5 R 

4H2 · 15- l 29C I K 
41B-55 ·U0 4 D R 
4tl2- 14-IIXI K 

402- 14-11.'4 K 
-102- 15-037 R 

4U2· 1X- tK15 

402- 15 2068 I R 
402- 15-23 1K R 
40 2- 15-01 6 

402 -14-0% R 
4112- 15-174 R 
402- 15-0 21 K 

402- 15-1119 I K 
40 2- IX-(}()4 K 

40 2- 15- 13 1 R 

..J02- 15-12tJD R 

402 14 066A R 
402 -15 20-Hl R 

40 2- 14-IIR.! 

402- 15-207A I R 
·102 14 03H K 

-102- 15-176 K 

..J02- IIl -(XI9 B R 

402- 15- 155E 

402 15 21 1(' 
40 2 IR 0 12 

-102- 14 ·0H5 

402- 13-05 1 K 

..J02 -15-IJ3 K 

-102- 15-B IE R 

-102- 15-15 1 

-102- 14 013A R 

40 2 14 01 7 

-102- l :'i -210 R 

..JUl- IH-011 K 

40 2- 15- J(Jil 

-102- 15- 155 1) 

402- 14-037 

-102- 15-039 

Table H.S- Pre-FIRM Residential Flood Insurance Premiums 

Ele v . I 
Diffe re nce Elev D1ff for 

(ft) D;:umlge Est l\l :u:_S WE l\ lax_Eiev 

-1. 1 1 

2.:'\:'\ 
-2 73 

·H I 
-3 4R 

·5.47 

-3.50 

-1 40 

- 1.77 

·5.00 
-51JS 

-0.52 

1.n 
-4.40 

-4 .55 

5 .0 4 

-3.20 
-4.07 

-7.67 

-0.23 
·4 .5 1 

-3 tJO 

'\ 7X 

I 2R 

- 1.50 

- 1.9() 

-'1.26 

-.:! .HO 

-0 25 

-124 
4 17 

0 . 11 

-2 29 

-0 .26 

-151 
-J_% 

-4 60 
..J I)I} 

4 14 

-:l.R4 

-0 .0 4 

-4 . 1 .~ 

-4.40 
-4 .2(, 

-5 05 

X 
3" 

5 

3" 

5 

733.60 

74R.45 

74~. 1 6 

74X.IJ5 

74R.46 

74X.5H 

74X.64 

74K.2" 

74K.U(1 

74K.57 

74~. 1 2 

73X.3t) 

74Q.B 

750 .3 H 

74X.22 

74R.17 

7..JX.74 

74X.X5 
752.07 

73X.40 

750 .19 

741) 32 

74() I() 

74R.R 1 

74R. I 2 

749. 13 
74X J.:I) 

7..JX.70 

7Jil4 1 

7-1~ 44 

7"0.00 
7.\9.47 

74X.21 

7J5.<JX 

750. 2\) 
749.lJIJ 

74lJ.23 

74~ 4~ 

747.77 
719.\7 

7JH5 1 

7-tx.n 

74X.42 

74H.XIJ 

741S 57 

732.49 

746. 12 

745.43 

745. 14 

744.?R 

743. 11 

74.". 14 

74fl .H:'i 

746 .21) 

743.57 

743 . 17 

7J7.X7 

746 .. '\ 1 

745.1J2 

743.67 

743.3:\ 

745.54 

744.7X 

744.40 

7J IU 7 

745.7 H 

745.42 

745 \2 

747.53 
74(i.(i2 

747.2:\ 

744.6 3 

745.90 

738 16 

744 .20 

745.R'\ 

739.36 

745.lJ3 

735.72 

745.7X 

746.03 

744.63 

743 -t..J 

743.63 

74.".5.'\ 

7.'\X.47 

744.79 

744.02 

744.h3 

74352 

Building 
ICC Ins urance Contents Content 

P1·cmium Covcmgc Premium Su b Tota l P remiunP 1 Su b'l'ot :1l 

sx .$5.ono S54 

$ 10 $5 J XHI $54 

') 14 $5 .000 $54 

$26 5.1 KX J $54 

$27 .$5,000 $54 

$5-1 SJ H_HI $54 

$54 .$5,1 }()( ) $54 

$(J(J .$5,00(1 $54 

~65 $5 J HH I .)54 

$67 $5.t XHI $54 

S70 5.000 S5..J 

S7 1 $5JHHI S5..J 

$73 5,1 )()(1 $54 

$ 74 5.000 $5-t 

$74 $5 ,000 $54 

$77 $~.000 S.<4 
SS4 $5JXX ' $54 

SH4 .$5.1XH ' $54 
) !S4 '5,1KHI ~54 

$X6 .$5 J XHI $5-1 

SSH $5 J KIO $54 

$90 $5.000 S5-' 
S9 1 5.000 S:'i4 

S9• $5.000 S>• 
$94 $5.1HIO $54 

$1)4 $5 J HH I $54 

$ 102 $5 .t HMI $54 

S I 04 $5 J HH I $54 

$ 1 HI SJ )(H I $54 

5 11 2 s.uuu S5• 
$ 11 R $5.fKlO $5-t 

S II C'J $5.1XXI S5-1 
S 123 $5.1KXI $54 

$ 1 2J $5.0IHI $54 

S 123 $5.tHH' S54 

S 124 .$5 .t HIO $5-t 

$124 . 5 .tKHI )54 

'S 125 $5.000 S54 

s 126 $5.000 $54 

$ 127 $:'iJHH1 $5<1 
S 12H 5.tXH1 S5..J 

$ 12lJ 5JHM' $54 

S 130 5.000 S5..J 
SIJ I $5.0\HI $54 

$1] 1 ."5.000 'S54 

Pagc2 of4 

$61 1 SM 
$67 

sxo 
SROI 

S i ll? 
S IOK 

$ 11 4 

$ 11 9 
$ 12 1 

$ 123 

S l -.:!4 

$ 127 

Sl271 
$ 127 

sn o 
S I3X 
$ 13~ 

S IJX 

$ 139 

5 141 

$ 144 

$ 144 
SI4 R 

: : ~; ! 
$ 157 

$ 163 ! 
5 166 

S 17l 

S I T\ 

S 17(i 

$177 
$ 177 

S 17H 

S 17S 

$ 176 
$ 17!) 

$ 1!\0 

S1HI 

S I X:! 

S I X3 

S I K4 

$ 1154 

$5 
$5 

$5 

$5 
$5 
$5 

~ ~ 

$5 
$5 

$5 

$51 
$5 
$5 

$5 
$5 
$5 
$5 

$5 

$5 

$5 

$5 

$5 
$5 
$5 
$5 

$5 

$5 

5 
$5 
$5 
s5 ' 

$6? 

$72 

SX5 
SR5 

S l1 2 

S ll 3 

$ 119 

S l 24 

S l 26 

sm 
$ 129 

SIJ1 
$ 132 

SD 2 
Sl l" 
$ 143 

$ 143 

~ 1 4.l 

$ 144 

$ 146 

S l4tJ 

$ 149 

$ 15:1 

$ 15.'\ 

$ 15) 

$ 16 1 

S 162 

$ lOS 

S l7 1 

$177 
S I7R 
$ I HI 

S IH.! 

S IH2 

S IH3 

S l ~'\ 

S IIS'\ 

$ 1R4 

S IRS 

S IH6 

S ilO 
S IHX 

SI KIJ 
Sl ~lJ 

Rcscne Fund 

Assessmcnt1
J

1 SubTot:• l 

$6~ 

$72 

$76 

$H9 

$R9 

$ 1 IX 

$ 11 9 

$ 125 

$130 
$ 132 

$ 135 

$ 136 

$ 13R 
$ 1Jt) 

$1Jl) 

$ 142 

$ 150 

$ 150 
$ 1) {1 

$ 152 

$ 153 

$ 1.16 

$ 157 

$ 11\0 
$ 1(i{) 

$ 1(iO 

-;.: 1(,9 

$ 170 

$ 177 

$1MO 
$ \ R(i 

$ 1R7 

$ 140 

$ 1lJ I 

$ 19 1 

$ 191 

$ 11)2 

$ 1'JJ 

$ 194 
$ 194 

S9 $ 11J:'i 
' I) $ 1 ~7 

S9 $ 1Y7 
~·) $ 11Jlj 

$9
1 

$ 1lJ9 

Fed r•olicy Fcc l ln::~l~ll~ CC 
and Probation Premium I 

Sun:h a rgc1~ > year 

!::I 
$44 

$44 
$44 

!~ I $-14 

544 
$44 

•• 
!~~ ~~ 
$44 
$44 

$-14 

$44 

$441 $44 
$44 

$-14 

$4. 

$44 

$44 1 
$44 

$44 

$44
1 

$.U 

s•4 

E:i 
$.U 

$4• 

$.U 

$.U 
$44 
$44 

$41 

$ •• 

s•• 
s•4 

s•• 
$<4 

$ 11 3 

$ 11 6 

$ 120 

$ 1.H 
$ 162 

$ 16:1 
$ Jfll) 

$ 174 

$ 176 

$ 179 

$ 1HO 

$ 1R2 

sm 
$ 1X 3 
$ J:;l(i 

$ 194 

$ 1()4 

$ 1lJ4 

$1 1)6 

$ 11)7 

$200 
$20 1 

$ 204 

$20-1 

$204 

$213 

$2 1-1 

22 1 

$224 

$2\0 

$2R7 

sn1 
~23S 

$1J5 
$236 
$236 

5237 

$2.\R 

$2'R 
$2W 

$2~ 1 

$2~ 1 

$2-tJ 

$2H 

Dmnagr from 
1 stnrm 

( llcsidcntial 

only) 

$:!7. 150 

s:n,7uu 

S36 .6( Kl 

39.tJ SO 

$~6.600 

31J.95U 
S:l6.(J( KI 
$27 .150 

S33.71K1 

s:w.9so 
. :W.lJ50 

5.:!0.150 

$36.600 

. 39.9 5(1 

$39.950 

SW.Q50 

~36JJ(K1 

S39.950 
31J.lJ5U 

$ 11 .450 

S39.950 

$39.950 

s ·N.1J50 

17.150 
S17. 15ll 

:n.7lKI 
'SW.9511 

36 .6(}() 

' 11.45(1 

39.950 

' '\Q,<)50 

S IH,670 
S33.700 

11,450 

$74 .5KO 

S39.1J5fl 

$39.950 

SJti.'J50 
SIIJ.Q;'iO 

SI<>.Q50 

$0 

JIJ.950 
39.lJ50 

S3'J.'J50 

.'S74 .5SU 



dZone 
\II 

,\1-1 
Al-l 

A 

' II 
<\ 1-1 

' II 
'\ H ,, ,_, 
All 
•\ I I 

•\I I 

A 

AH 
Al l 

All 
A 

All 

All 
•\ H 

A 

Al l 

All 

APN P•·opcrl_v Add ress 

402-14-0JJA 206 E LOCKE .ST 

402-14 -062(" 521 S MARTH'\ AVE 
•102-14-035 20 1 E LOCKE ST 
402-D-0-19 114 N SA INT LOU IS ST 
40~- 14 -06 1 St13SC,\ I'ITO I.AVE 

40~- 1 5-!3X 519 SST LOU IS AVE 
401- 14-11211 

402- 14-03 18 2UMELOCKEST 

41Jl 15- 1.'\X(' 505 S C'LEVELAND AVE 

402 14-05 1 5 12 S CLEVELAND AVE 
1402-14-039 St)IJ S CA PITOL AVE 

1

402- 14-fi62D 52 1 S M ARTIN AVE 

4H2-13-ll-4-4 1120 N SA IN'I LOU IS S"l 
402-14-063/\ 5 17 S MART I!'\ AVE 
402- 15-025 

402- 15-144 502 S BARNES AVE 
402- 1 .~ -06:\A 

402-14-UR4 20 1 E FREEMONT ST 

4112- 15-0H 40X E LOCKE ST 
I40:!- 15- 14<J 5 111S B A K 'ESAVE 

4U2- Jl-OO IF 3HS EPAPAGOST 

1

402-15-142 1407 E LOCKEST 
402- 15-0JOA 304 S CLEVELAND ST 

Table H.S - Pre-FIRM Residential Flood Insurance Premiums 

Owncr Name 

MENDEZ VICENTE JR 
MENDOZA ELI AS M & A IT/\ 
RUCKER r:AM ILY TRUST 
KELLY M A RK & CA KOL 

CANT U JESUS 1-1 & P.STI-IER I I 

FKANCISCO JESLTS LOPE'/. 

MENDEZ ERASTO 

GONZA LEZ MA RY C 

M r\DDOX MON ICA/CANTU JOE M 

I::.<I PJNOZA M ARGARET G 
MENDOZA CLA RENCE M SR & MARY R 

MU RRIET A DENICE/REINA FRANCISCO A 

FLORES ROGER M 

TORREZ JOSEPH MIA DEI.E 
DUART E JOSE D & M IGUEL GRAN ILLO JR 

VEGA SHAN NO!'\ R 
SMITH Sf'OlT AffERESA S 
TURNER RALPH LEE & BETTY LOU 

Pa rcel Va lu r Assessor Full 
H.cnta l l>ate C01sh Value 

YES 

NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 

NO 
NO 
NO 
NO 

20 15 

20 15 
201 ~ 

2111 5 
201 5 

201 5 

201 5 

2015 

2015 
2015 

2i115 
2111 5 

20 15 

2111 5 
20 15 

20 15 

20 15 

20 15 

$20.200 

$20.700 
SI9. 10U 

SI X.700 

SI X.600 
$700 

$20. 100 

$22.600 

$21.XOO 

$600 
S2J.flnn 
$24.7(}() 

$2 1.400 
$24. 100 

$800 

S700 

$.14.700 
suou 

lmp ro\'emcnt 
Va lue 

I Revised I 
Cash V01 luc Property Usc 

$ 16.200 
$ 16,600 

$ 17.000 
$ 17.:\(}() 

$ 17.4(Kl l 
$() 

$17.900 

S l ~.100 

SI'J.I IXI 
0 

S llJ ,200 

SI9 J\00 f 

S::!O.lOOj 

$11,3~: 1 

$0 
'il7.ROO 

$0 

$16.200 Si ngle Fami ly Reside nce 

$16.600 Single Fami ly Rc:sidc: nl·e 
$\1,lXXI Stn!,! lt: F:uni ly Restdc: nn:
.1i 17 ,;\IKI S1nglt: Fami ly Kt'St(ktu·c: 

' 17,400 Mobile Home S1 tc 

$ 17.41 3 Vacant KcsJ do.: JHia1 1.u nd 

$ 17 .'JOO S1 nglc Family Res idence 
$18, 100 Single F;1 mi ly Rcsidcttcr 
$19.\ lXJ Singk F;1 mi ly Rt"sidc:m·l· 

$ \IJ, \ 54 Vacant Rc:.itkntia\ Lmtl 
$19.200 Single r .. nuly Kcsldt: ll l'C 

11J,K{Kij Smgk Fium ly Rcstdcnn: 

2H.2tKl j Smg1c Filllll l) Rcs•dcncc 

$l2.JIK II 5mgk F;tmily Rcs•dcncc 
$22,637 V;tl';Hll Rc.-. idcntia1 L;md 

$24.371:1 Vae:1111 Rc!oidcntia1 L:md 
$27 ,ROO Single: Founil y Rc:s idc r ~t·c 

$21J.602 Va,·ant Rc:.Jdc: ntia1 Land 

I 
Construction 

()a te 
1(}6] 

1lJ"0 
1Q5R 

1%0 

1966 
() 

19 50 

1963 
II.J61 

0 
l lJ6J 

I'J50 
1()50 

I'J36 
(I 

1lJ.tR 

HENRY RUUEN K & FEU CITAS T NO 20 15 S:\2.600 SJ2.UOO $J2.000 Mohik H1•mt: SH..: 1970 

MASCARENAS MANUEl. I' & CA I< O I.I NA I. NY~.S 201 5 5700 S
3
".l (;l

11 
$36.567 V:.rant RcMdcnt tall .. 1nd 

WINSOR MUI.FOKD IVIV 1RG INIA J T K " 2HI S ~4.()(KJ n " 3tUOO Smglc F;uni l} Kcsrdcncc 1963 

GRAN ILLO ADOLF II & MARY NO 201 5 S45.000 $40.000

1 

$40.1XIO II Smglc Fami ly Rcs rdcnr.:c IIJ75 

PENA ANA MARIA NO 201 5 $62.700 $60.!::00 6<Umll Single Founily RC'sidcm:c l%2 

J.i \'a bl r 
Ar ea F.s t Li ' ';:lble 
(sq .fl ) (S<t.fl) 

1273 
III C) 
R7Q 

Xfil.J 

1200 

1 11 X 

1000 
1 29~ 

0 
11 26 
1215 

1500 

1450 

II RR 

0 
72 1 

" 1543 

IX63 

244~ 

1000 

1100 

1300 
1400 

1700 

.2 100 

t 1) 1n!<-mam:c Rate dc rh·cd fwm T:•hh: lA · Rt:gular Progra lll Pre FirmConMruct inn RaTes. Firm Z.ouc' /\. AE. A I 1\ ~0. /\0, A ll . IJ: NFI P Aood l n~ur: u \l'C Manual Jurlt' 20 14. Rc\'i>ocd Oe tohcr 20 14 

(2) lnr.:rra!<ocd Cost of Com pli ance Pu·mium ba~cd on the :uuOUIH of in;.urano.:c (T:~b1c IJ. ]><•£C RATE 16J J I 
~~~ ~:~~~:~ ~~;~d ~~::c~:::~~~~~~~~~:::~ilt~1~~t;tl~:l1t~~- ~~1~!1~

4

71\ , 1.1 •c RATE 14. I 
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APN 

402- 14-0HA 

402-14-062(' 
402-14-U.l5 

402-D-1).'19 

402- 14-06 1 

402- 15- I JK 

402- 14-020 
402- 14-03 18 

-W2 15- I SKC 

402- 14 -05 1 

402- 14-0W 
402- 14-0621) 

402- 13-044 

40l- 14-063A 

402- 15-025 

402- 15- 144 

402- l :l-06:\/\ 
4U2 -14 -0R4 

402- 15-UH 
402- 15-141) 

·HI2 - I I ·OO i r 
4112-15-142 
4(12- 15-0IOA 

R 

R 
R 

R 
R 
R 
R 
R 

K 

R 
R 

Table H.S - Pre-FIRM Residential Flood Insurance Premiums 

Elc\' 
Difference F. lc\' Diff for 

(rt) 

-4 14 

2 7J 
4.45 

-0 .32 

.J.5X 

-3.54 

-4.2X 

-4 04 
795 

J 7 .\ 

-.1.97 
-J. 10 

-U.2K 
-5JO 
-7 . 10 

-3 !-lO 
0 20 

2.00 

-4.75 
-4.54 
-1).(1.2 

-4.SX 
-4 .76 

Lh1mag" Es t M ax_SWE 1\ lax_ Eicv 

4 748.05 743 IJ I 

4"" 

4 

.1 
3"" 

4 
2"" 

2 

74R.20 745.47 

74R.6 1 
7 .,5.~4 

74X.43 

749. 16 

74X.37 
74l.t00 

75234 

74R.27 

74X.65 
74X.55 
7]4.59 

75 1.22 

750.6S 

741J.5S 
7\4.44 

74R.l0 

74X.63 
7511..2 1 

732.42 

750. 19 

74S.56 

744. 16 

7~5.112 

744.XS 

745.62 
744.0() 

743.96 

744 .W 

74454 

744.6X 
745.45 

734.3 1 

745 .39 

74J .SM 

745.7~ 

714.24 

74Cl. 20 
74 .'-HX 
745.67 

732.40 
745.3 1 

743.SO 

l:::~,~~::::::c Conlcnts I Conlcn( I ICC I 
l,remium Co"crage Premium Sub Tota l l l'remiumc21 Su bTot<t l 

$ 138 $5,000 $54 $ 191 $5 $ 196 

S l4 l $5.000 S54 S l 05 $5 S200 
$ 145 $5,()00 

$ 147 $5.000 

S l 4X SS.IHHl 

~ 1 4X $5.000 
$ 152 $5.000 

$ 154 $5.(){)(1 
$ 162 $).(1(}(1 

$ 163 5.000 

$ 16.1 $5 JMKI 
S I6K 5.1KKI 

$ 172 5JKKJ 

S IIJO $5JIIKI 
$ 11)2 $5.00(1 

$207 $5.(){)(1 

$1.36 $ 10.000 
$252 $5.000 

$27:2 $10.0C KI 
$3 11 SJK)(I 

$314 tOJKKI 

$3-HI $1 0J IIKJ 

)5 16 15.000 

$5 1 

5.54 
54 

;54 

$54 

$."4 
$54 
$54 

~54 

$54 

S5~ 

S54 

$54 
$54 

$ 107 

$54 
$ 1(}7 

54 

$ 107 

S\07 
S l6 1 
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S I'>R 
$201 

S~O I I 
$::!0.:! 
$20{1 

$207 
'i2 16 
$2 16 

$217 

5222 
$::!:!5 

$24) 1 
)146 
)261 

$141 

SJ05 

S.171J 
S:l(H 

$431 
$447 

$677 

$5 
$5 

$5 
$5 
$5 
$5 

$5 
$5 
$5 
$5 
$5 
$5 

$5 
$5 
$5 

$5 

$5 
$5 

$5 
$5 
$5 

S2tl3 
$206 

S2U6 
$2117 

$2 11 
$2 12 

S22 1 
$22 1 

Slll 
$127 
$230 

Sl4X 

S25 1 

$200 

S:\4R 

S3 ltl 
S3X4 
5369 

$436 
$452 
SM2 

Resen c Fund I 
Asscssmcnt01 SubTota l 

s 10 $206 
SIO 
$ 10 
$ 1() 

$ 1() 

$ 10 

$ 11 

S l l 

S ll 

S ll 

S ll 

$ 11 1 

~ : ~ 1' $13 
$ 17 

516 
$ 11) 

SJK1 
$~2 

523 

$34 

$2 10 
$21:\ 

$2 16 

$217 
$217 

$22 1 

$223 

$212 
$2 .12 

$2:\J 
$2JX 
$242 

$2611 

$263 
$27() 

$\(l(i 

$:\26 

$tJ OJ 

$3KX 

$~5X 

$475 

$7 16 

Tota l Donnagc from 
Fed Policy Fcc lnsura nct> 1 storm 
a nd P ro ba tion Premiu m I (Ucsidcntia l 

S urch argct-11 year only) 

$44 1 $250 $39.950 

$44 $2"4 $16,600 

~~ I $44 
$44 

$44 
$44 

$44 
$44 

~~ I $44 
$44 
$44 

$44 

$44 
$44 
$44 
$441 

$44 

$44 

$257 
$260 

$26 1 
$26 1 

$2(>5 

$267 
$276 

$276 
;277 

$2K2 
'2X6 

$JU4 

$307 

$32.1 
$4 10 
$370 

$147 
$432 

$502 

$5 19 
$760 

S~Q/)Sll 

Sl5, \ 50 

.$39.950 
$39.950 

$39.950 
$3lJ.950 
$.\1),9~{) 

S31J.IJ50 
s:w.95o 
$16.600 
$11.450 
$31),1)50 

$31),1)50 

$39.950 
$1 0,670 

S33.71XI 
S:\IJ,I)5CJ 

SJ9.950 

$0 
S74.5SO 

S74.5MO 

$16,868 $2,448,8 10 



Flood Zone APN Property Address 
A 402- 17-006 

A 402· 17-UI :I Y45 E PIMA ST 

A 40:1 - 11 ·0 14 12 1 W PIM A ST 

A 402- 17-11 16 942 E PIMA ST 

A 4112- 17-IJ 14A 95 1 E PIMA ST 

AE 402- 17-0 12 941 E PIMA ST 

Table H.6- Post-FIRM Non-Residential Flood Insurance Premiums 

Construction Lival!le l 
OwncrNamc Renta l Propeo·ty Usc Date 

CA RIOCA COMPANY YES Muhilc !lome Si te 200:1 

HO LLOWELL WILLI AM N/J UDITH I NO Heavy Equiptnenlrrrw.:k S:1le!<> ]()!:; 2 

620 W PIMA LL.C '0 WARE! lOUSE \t)96 

CA RIOCA COMPANY '0 I Retai l 19K4 

REALTY INCOME PROPERTIES 30 I NO Retai l 200K 

KNUTSON WA YNEC/DIA EE NO Misccllancou:. Commercial 198 1 

( 1) ln:-:urancc Rate deri ved from Table 3B or 3C: R..:gular Progrm11 - Po~t - Firm Comamction Rntc~ 

NFIP Flood Insurance Manual Ju ne 20 14. Rev ised October 2014. pages RATE 6 and 7) 

(2) Increased Cost of Compl iance Premium based on the amount of insurance (Table 9. page RAT E 16) 

(3) Rcsc r\'c Fund Asscsmcnt . Tab le 7B. p:tgc RATE 14 . 

(4 ) Fc<kntl Po li cy Fcc and Prob<lt ion Surcharge , Table 7A , page RAT E 14. 
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Area ' Rcsid 
1926 NR 

450 1 NR 

K5 77 NR 
3590 ' R 

KKK I 'R 

9854 NR 

I G~~.;,d Insurance 
Elcv Diff Rate -

Max SWE Elev 
7:14.49 1 733.76 
73K.42 737.70 

(ft ) Talllr 
·0.7:1 3C 
·0.72 3C 

717.91 737.67 ·0.24 3C 
731<.115 735.42 ·11.63 3C 

73K.47 737.29 · I.I K 3C 

739.67 739.46 ·0 .2 1 3 B 

I 

Table H.6 - Post-FIRM Non-Residential Flood Insurance Premiums 

Feet Parcel Assessor's Hnilding Fed Total 
below Value Fu ll Cash lmprovcmen l Insuran ce Content s Cont ent ICC Reserve Policy Insurance 
IWE Date Value Va lue Premium Coverage Premium Sul!Tutal Premium(2J Su b Tot F m1d {J) SubTot Fcc1

' ' Premium 
0 20 15 $406.900 $88.050 $2.285 $20.000 $ 186 $2.47 1 $5 $2,476 $124 $2.600 $44 $2.644 
0 2015 $ 177.700 $6K. IOO $2.247 $20.000 $ 1K6 $2.433 $5 S2.43K $ 122 $2560 $44 $2.604 
0 20 1) $ 140.7K3 $ 1 25 . 5X ~ $2.356 $30.000 $27!> $2.6~5 ss $2.640 $ 132 '!:.2.772 $44 $2_S 16 
II 

I 
201 5 $3115.31XII $ 13 1.41XI $2.367 $30.1KIII $279 $2.Mh $5 $2.65 1 $ 133 52.7X4 $44 $2,X2K 

. J 21115 $43 1 .~00 $357.2CXI $K.30X sso.cx101 $ 1.070 $9.37X 55 s~.3KJ $469 59.X52 $44 $9 .KYO 

I 
0 20 15 $203 .600 $ 123,500 $2.67 1 $30.000 

t 
$480 $3. 15 I 55 53. 156 $158 53.3 14 $44 $3,358 

I $24, 145 
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Table H.7- Post-F IRM Residential Flood Insurance Premiums Table H.7- Post-FIRM Residential Flood Insurance Premiums 

I I Li va ble Revised Max 

Flood Construction Area Liva ble Max G.-uuml Elcv - Diff 
Assessor's I I Building Tota l 

I Da mage from 
I s1orm 

Feet Bdow Insurance l'a 1-ccl Va lue Full Cash Improvement Insurance Cont ent s Cont ent ICC Reserve Fed Policy l llSUn lnt:e (Residentia l 

Zone APN Property Address Owner Name Renta l Property Usc Date (sq.ft .) Area (s<J.ft) Rcsid SWE E lcv (ft ) 

A 402- 1 b-CJ54A l .i N SAINT LOUIS ST BINNS KENT 0/KA LEB B NO Singh: Family Rc~ itkmx: l lJK~ 6(,(1 R 7~5.7~ 7'5721 -0 .(16 

A 40.'-1 1-0:\H ! OK N EUCLID AVE FIGUEROA SANT IAGO C'IIAVEZJVERON ICA GUERRA YES Singlr Family Re:- idence I 'JK6 1296 R 7)7.72 7:.7.0X -( I.(H 

AE 402-14-026 20 1 E RIC HARDS ST THOMAS C FREDERIC K YES Smgle Family Re:. idem:e 2(MI I 1260 R 1717.2R 727. 12 -n.16 

AE 402-14-1123 503 CLEVELAND AVE FOUH MEN FAKMS LLC YES Su1glc Family Rc:-ith:m.:c 21MKI 11 25 H 725. \'J 725 .0~ -0 . 11 

All 4n2- 15-136 )II SST LOU IS ST LO PEZ JESUS F/MAR IA E NO Mnhilc Home Si te \99-' 1100 R 749.1~ 745.XJ -:~.2 1 

BFE Rat e Table Date Value Value Premium Coverage Premium SubTotal Premium<2) SubTot Fund''' S ub Tot Fce'41 Premium I only) 

I" :<C 2015 $D.500 S l~ .NO(J S.:lOH $5,000 )59 $367 $5 SJ72 SIIJ s:w1 $44 $4~5 10600 

(l" JC 2015 S29.700 S2J.X()(I I $390 $5 .(XXI $59 $449 Sl s•s• $21 sn 1 $44 $52 1 20150 

2" 3R 201 5 S42.6tKl' S3R.HKI M7R $ 1ti.OOO S i l l $7R9 S5 $79~ $~() SRJ4 $44 I ss7R I 10670 
6 "' JH 20 15 . 33,7tKII S60.~t KI , S I.OS2 $ 10JKXI I l l ~ 1 . 1 ()3 $5 1,19!1 $6(1 \ 1 .25~ M4 S l .302 20150 

."\ .(1(1 JA 20 15 $2,XOO $2.200 $)(1 $5 Jl<XI $4'! S7lJ 55 sx~ $4 sxx $44 $ 132 366(1() 

All 402- 14-0()\ h05 S CA PITOL AVE L EON FRANCISCO/ROSAL BA NO Mnhi lt' 1-lmm: Silt: 2W I 624 R 74X. J'J 746-?N - 1.30 1.00 JA 21}] 5 ,1.(1,5(1(1 $5.200 $70 $.5.000 $4{,1 S II IJ S5 S l2. $6 SI JO $44 $174 27 150 

/\ II 402-15-231 N CERVANTES FRANC ISCO ("/REYNA IRMA NO Mob ile Home Si1e 1992 720 R 75 1.R9 745.9) -5.96 6.00 )A 20 15 $9,900 SR.200 Si l l $5.000 $49 $ 160 S5 $ 165 SR S I7J $44 $2 17 39950 

J\ 1-1 402 15-225 6 16S flARNES AVE RAM IR EZ FERNANDO NO Mobile Home Site 19?7 3 16R R 749.72 745.R9 -3.R3 4.00 3A 20 15 $9.400 SR.ROO $1 19 $5.000 $49 S I6R $5 S l73 $9 S IR I $44 $225 745RO 

All 41l2- 15-205A 3 15 E FREMONT ST GONZA LEZ MAR IA E NO Mobile H omeSite 2tKI I (,71 R 74X.73 747 .32 - 1.4 1 I .(Kl J A 20 15 $9,411(1 $9,000 $ 122 $5.1KXI $49 $ 17 1 S5 $ 176 S<J S I H4 $44 $22X 27 150 

A ll 402- 15-041 R U I~ BLANCA Y/KA LPI-1 L YES Srng lc Farmly Kc:-ide n~:c 2() ] 1 425 K 74M.IJ6 743.74 -5.22 5.tKI J A 201 5 $ 1H.71KI $ 15,000 ~203 'S5.000 M9 $252 ss $257 $ 13 S269 $44 $3 13 39950 

All 402- 15- 1 :VJ 5 1'! SST LOU IS AVE MENDOZA DOLO RES M & KITA M NO Stngh: F;unlly Kc:-idcm.:c liJ):}U 76~ R 749.00 746.17 -2.7'3 3 .00 3A 20 15 ~ 19.~00 $ 17.6UU $.DS $5.UW $49 $2S7 $5 $21J2 lo iS SJU6 $44 $350 J66UU 

All 402- 15-23 J Ci 500EMA IN ST SM ITH JOJ·JN K & MA RJ OR IE ANN NO Mnhik H ome Si te IIJXX 115.1 R 750.7X 74(1.]1) -4 _.41) 

All -102- 15- 17X J l . E FREEMONT ST NAVARRO I IE(TOR NO Mohilc I lome Si te ]lJ97 1905 R 74K.77 74 (1 . 11 -2.h6 

A ll 402- 14-0R9 240S M A IN ST NAVAI<.EZ EN RIQUE & CONSUEL O NO M obik Home Site 19R6 11 -I S R 74R.33 747.5(, -0.77 

A H 402 15-2 11 615 SST LOU IS AVE RAM IR EZDAR IO/CA RO I.I NI\/EFRA IN NO Mobile Home Site- 1995 120 5 R 749 .22 747.66 1.56 

A ll 402- 15- IXIC 13 11 EFKEMONT ST 1EV AREZ PEDRO/ROSA NO Mobile H ome Site 2tKX I 1793 R 74K.62 747 .07 - 1.55 

All 4U2- 15- 162A 30~ E FKEMONT ST MENDEZ EKASTO/YOLANIJA G NO S111g lc F;unrly Kc~tdcucc ]{)()~ 1474 K 74~ .H7 745.46 -HI 

4.00 JA 20 15 S2X.500 S25JHKI $.\4X $5,000 M9 $J lJ7 $) $~02 S211 $422 $44 $466 31Jt))() 

J.tKJ JA 20 15 $12.5(.1(1 SJ I .X!Ki l $429 $ 10.1KKI S,9X $ 527 $5 $5)2 S27 ssw $44 $603 6X I OO 

1.00 ]A 20 15 35.700 S3HOO $470 $ 10,000 $9 R $56R S5 SS73 S29 $60 1 $44 
$M5 1 

27 150 

2 .00 ] A 20 15 $4 1.4()(1 S40 .R!KI $55 1 $ 10.(KXI $9R $649 S5 65~ SJJ S6R6 $44 $730 3370 

2 .{1(1 3A 20 15 M 1.51Kll s~ 1.31Kl $55X $ 10.0()(1 $9X $656 $5 $66 1 S33 S6'J4 $44 $73X 62XX(l 

) .()() JA 201 5 S5S.7UU s•7.()()(J $635 $1U.()()(J $9~ $733 $5 $7)~ $37 $774 M4 $H IS 366()() 

All 402- 15- 1 t,t)A 3 12 MA IN ST BURBAGE JASON M NO Smgk Fannl y Rc~idcncc 1002 UHi9 R 74M.45 74~.1JI-) 0.53 6 '" JA 2015 5.1JI.UUO S72.MUU $SJ4 $ 15.()()(J ~ 14 7 S9H I $) SlJti6 S.-19 $ 1.036 $44 S l.USU 39 150 

All 402- 1 5-t.I{J3A 40 1 S CLEVELAND AVE CAM POS ERIK A A NO Mohik llomt: Site 1007 "\025 R 74X.50 74(1.110 -2.5() 2 .(.1() 3A 2015 SlJ2.400 SXlJ,7(KJ $Xh6 $ 15,000 $ 14 7 $ ).{1 1) $) $ 1.(11 X $5 1 $ 1.069 $44 $ 1. 113 745XO 

I I I 
$10,97 1 $695,330 
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Table H.8 - Cost of Flood Insurance and Single Event Storm Damage for 
Structures Potentially Affected by a Levee 

Annual Premium 
30-years of Damage per 100-
Premium year storm event 

Pre-FIRM 

Resential Type 

NonResidential $35,184 $1,055,521 * 
Resentia l $ 16,868 $506,027 $2,448,810 

Post-FIRM 

Resential Type 

NonResidential $24, 145 $724,354 * 
Resential $ 10,971 $329, 120 $695,330 

Totals $2,615,023 $3,144,140 

* D amage was not estimated for Non-Residential properties because of the varability in material s 

that might be damaged and the loss of business during and after the flood event. 
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