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SECTION 1:

1.1

1.2

1.3

INTRODUCTION

Purpose of Study

The primary objectives of this study were to update the original Arca
Drainage Master Plan (ADMP) with new hydrology and develop a detailed 2-
dimensional (2-D) hydraulic model for the Town of Gila Bend. The detailed
2-D hydraulic modeling will provide a more refined hydraulic baseline to
evaluate flood mitigation solutions developed as part of the Arca Drainage
Master Plan Update (ADMPU) and refine the extents of {lood hazards within

the study area.

Project Location

The 2-D modeling (Gila Bend ADMP study) area is within the Town of Gila
Bend. located approximately 70 miles from downtown Phoenix. The
watershed, in the vicinity of the Town, is bisected by several major elevated
features: State Route 85 (SR85), Interstate 8 (I-8), Union Pacific Railroad
(UPRR), and the Gila Bend Canal (GBC). These features have a significant
impact on the drainage flow patterns. Figure 1.1 — Location Map and
Figure 1.2 — Vicinity Map shows the project location and vicinity of the

study arca.

Project Background

The watershed for the Gila Bend ADMPU is approximately 600 square miles
in size. The Town of Gila Bend corporate limits covers approximately 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
Gila Bend Floodplain Delineation Study (FDS) (FCD 90-67). This hydrology

was approved by FEMA as the effective base flows.

In 2000, when 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 through the alternative analysis was that the FDS hydrology was
overly conservative, due to conservative parameter cstimations because of the
lack of detailed data. Additionally, the recently published NOAA Atlas 14
precipitation depths for the watershed are approximately 20-percent lower
than thosc cstimated for the FDS using NOAA Atlas 2 data. Therefore, the
Gila Bend ADMP Hydrology Update (FCD 2008C046) was conducted in

November 2011 to reflect current refinements in parameter estimations,

detailed hydrologic data currently available, and precipitation depths based on

NOAA Atlas 14.

The Flood Control District of Maricopa County (District) retained Wood,
Patel & Associates, Inc. (Wood/Patel) to develop a detailed 2-D hydraulic
model for the core area of the Town of Gila Bend to provide a more refined
hydraulic bascline for flood mitigation solutions developed as part of the Gila
Bend ADMPU and refine the extents of flood hazards within the study limits.
Study is documented in the Gila Bend ADMP FLO-2D Analysis Technical
Data Notebook by Wood/Patel in January 2013 (FCD 2012C008).

Using the refined model for the Town of Gila Bend, Wood/Patel evaluated the
technical effectiveness of the Gila Bend ADMP (FCD 99-18) Phase I and
Phase 1l Recommended Alternatives utilizing the Gila Bend ADMP
Hydrology Update HEC-1 models and the FLO-2D modeling results with
updated costs. See Appendix A.1 for the Technical Memorandum. The Phase
I and Il Recommended Alternatives were determined to be technically
feasible with a significant overall cost reduction realized by the updated

hydrology.

To identify potential alternative solutions, a brainstorming meeting was

conducted in July 2013 including various staff from the District, a

representative from the Town of Gila Bend, and Wood/Patel. The purpose of

the mecting was to brainstorm possible drainage solutions/alternatives for
flooding within the Town of Gila Bend. From these possible drainage
solutions, three alternatives were selected for Wood/Patel to cvaluate. The
concept level analysis utilized the Gila Bend ADMP Hydrology Update (FCD
2008C046) HEC-1 models and the FLO-2D modeling results, assumed all
alternatives were independent of each other, and the subdivision south of the
Gila Bend Canal, between Scott Avenue and the Sand Tank Wash was
considered a high priority. A Recommended Alternative cvaluation meeting
was conducted in October 2013 including various staff from the District, a
representative from the Town of Gila Bend, and Wood/Patel. The evaluation
tcam seclected a hybrid solution as the recommended plan. The hybrid
alternative is comprised of the reconstruction Sand Tank Wash Levee by
improving the levee to FEMA standards; constructing the 80-foot wide
Bender Wash overchute; constructing the Scott Avenue Wash Levee to

FEMA standards; improving the channel along the Gila Bend Canal from

Wood/Patel

Capitol Avenue to the Sand Tank Wash Levee, and constructing a new
detention basin west of the Sand Tank Wash Levee and south of the Gila
Bend Canal. The complete system would be designed for the 100-year event.

See Appendix A.2 for the Technical Memorandum.

In December of 2013, Wood/Patel was retained to evaluate and confirm
cffectiveness of the Recommended Alternative using FLO-2D. The modeling
components include the Sand Tank Wash Levee, Scott Avenue Wash Levee,
Bender Wash overchute, and interior drainage system. The results of this

analysis and ADMPU are presented in this report.

1.4 Project Participation

1.4.1  Interagency Coordination

The successful completion of this project included the active participation
of District staff and representatives from the Town of Gila Bend

participating in milestone project meetings as required.

April 2015
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Figure 1.1 — Location Map
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Figure 1.2 — Vicinity Map
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SECTION 2: MAPPING AND SURVEY INFORMATION

The District provided the electronic topographic mapping and images for this project.
The mapping was provided in shapefile format and ASCII format for the break lines
and mass points. Image files are in MrSid format at a resolution of 0.8 foot pixels and

the flight data is October 2011.

2.1 Mapping
Detailed mapping, exceeding FEMA standards for Flood Insurance Study
(FIS) mapping requirements, was developed for this study area under a
separate contract for the District (FCD 07-45). The horizontal coordinate
system is HARN, Arizona Central with units of international feet referenced
to NAD 83. The vertical datum is NAVD 88. This mapping was provided in
shapefile format and ASCII format for break lines and mass points. The break
line (*.1f) and mass point (*.pf) data are located in Appendix E-1 of the Gila
Bend ADMP FLO-2D Analysis Technical Data Notebook (TDN) by
Wood/Patel in January 2013. Field survey work was done to provide
supplemental elevations along the canal, roadway and railroad embankments
and obtain invert and top of roadway clevations at bridges and culverts. Field
survey was also done to provide map check profiles. The survey work was
done in December 1999 and January 2000. Coordinate printouts for the
points surveyed, along with plots of the check profiles, are included in
Appendix C-3 of the report (FCD 07-45). The average difference found
between the NAVD1988 and the NGVD1929 elevations on the ERMs is 1.93

feet.

2.2 Field Survey Information
Wood/Patel performed supplemental topographic surveys of drainage
structures for the Gila Bend ADMP FLO-2D arca. The field surveys for
drainage crossing structures were conducted in October 2012. All consisted
of collecting topographic survey data of the inlet, outlet, and cross sections for
three (3) culverts on -8, two (2) on SR-85, four (4) on UPRR, and one (1) on
Main Street. Survey data for these structures is provided in Appendix C of the

TDN.

Wood/Patel 3 April 2015
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SECTION 3:

MODELING METHODOLOGY

FLO-2D is a combined hydrology and hydraulics model that can simulate both rainfall

and losses due to infiltration and two-dimensionally route the surface runoff over

unconfined flow surfaces/channels using the dynamic wave approximation to the

momentum equation while maintaining volume conservation.

By combining the

simulated rainfall and losses with the detailed 2-dimensional hydraulic modeling, this

will provide a more refined and representative hydrology and hydraulic model for the

study area.

3.1

FLO-2D Version

The FLO-2D software, Pro Version, Build No. 13.13.06, developed by FLO-
2D Software, Inc. was applied for this project. The FLO-2D software has
been accepted by FEMA for hydraulic modeling of both riverine and

unconfined alluvial fan flood studies.

Study Boundary and Modeling Area

The study area is located entirely within the Town of Gila Bend corporate
boundaries within Maricopa County. The study arca is approximately 8
square miles of urbanized commercial, residential, and natural desert washes.
The study arca was delincated by evaluating the preliminary study boundary
developed by the District, the effective floodplain delincations within the
Town of Gila Bend, the drainage patterns from the updated hydrologic model
including inflow and outflow locations, and the features of FLO-2D modeling.
The FLO-2D modeling arca was determined based on a buffer outside of the
study arca. Figure 3.1 - FLO-2D Study Boundary shows the study
boundary and FLO-2D modecling arca.

FLO-2D Grid Size

Grid size sclection is based on the FLO-2D Data Input Manual that suggests
the following criteria according to a rough estimate of peak discharge. The
peak discharge (Qpeak) divided by the surface area of the grid element Asurf
should be in the range for the 0.1 cfs/ft* < Qpeak/Asurf < 3.0 cfs/ft>.

The closer Qpeak/Asurf is to 0.1 cfs/f?, the faster the model will run. If the
Qpeak/Asurf is much greater than 3.0 cfs/ft?, the model should be expected to
run more slowly. A grid clement size of 25 feet by 25 feet is applied for this

project after considering issues associated with the ground surface (mapping

3.4

accuracy) and hydraulic accuracy, as well as model size and integration with

the existing HEC-1 model.

Grid Elevation Data

Two (2) methods were evaluated to compute elevations for the FLO-2D grids,
the first was the direct interpolation of mass points (combined point coverage
of uniform grid points, spot clevations, and break lines from the mapping
DTM) were utilized to generate FPLAIN.DAT by FLO-2D Grid Development
System (GDS) software. These point data are from the *.If and *.pf files.
The TIN approach was evaluated for comparison, the creation of a TIN
surface and rasterizing it to produce a uniformly spaced ASCII grid of smaller
resolution (5 feet by 5 feet in this project) than the FLO-2D grid (25 feet x 25
feet). The elevations of these small raster grid elements are then used to
obtain average elevations for the FLO-2D grid elements. After evaluation of
the FLO-2D grid elevation data by these two methods, the FPLAIN.DAT data
was developed using the TIN method.

The 5-foot raster surface was used to define the grid elevations representing
the surface, and Gila Bend Canal top of bank and critical locations where
potential overtopping occurs. Some manual coding was required for localized

revisions of the grid elevations.
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SECTION 4

: HYDROLOGY

Hydrology for the study arca consists of off-site and on-site components. The off-site

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

previous study. The on-site hydrology was developed using the FLO-2D model and is

detailed in Section 6.1: On-Site Hydrology.

4.1 Off-

4.1.1

Site Hydrology

Previous Studies

The watershed for the Gila Bend ADMP is approximately 600 square
miles in size and is drained by three (3) major tributaries: Sand Tank
Wash (see Photo 1 - Sand Tank Wash at UPRR), Quilotosa Wash and
Sauceda Wash, all of which are tributary to the Gila River. The Town of
Gila Bend corporate limits covers approximately 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 Gila
Bend Floodplain Delineation Study (FCD 90-67). This hydrology was
approved by FEMA as the effective base flows. Appendix B.1
documents the effective Flood Insurance Study (FIS) hydrology data, and

Exhibit 1 contains the effective FIRM panels.

Photo 1 - Sand Tank Wash at UPRR

4.1.2

4.1.3

In 2000, when 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, onc of the
conclusions through the alternative analysis was that the FDS hydrology
was overly conservative, due to conservative parameter ecstimations
because of the lack of detailed data. Additionally, the recently published
NOAA Atlas 14 precipitation depths for the watershed are approximately
20-percent lower than those estimated for the FDS using NOAA Atlas 2
data. Therefore, the Gila Bend Area Drainage Master Plan Hydrology
Update was conducted in November 2011 to reflect current refinements
in parameter estimations, detailed hydrologic data currently available,

and precipitation depths based on NOAA Atlas 14.

Methodology

The updated hydrologic models for the Gila Bend Area Drainage Master
Plan Hydrology Update were developed using the U.S. Army Corps of
Engineers’ computer program HEC-1, Version 4.1, Flood Hydrograph
Package, in conjunction with methods and procedures described in the
Drainage Design Manual for Maricopa County, Arizona: Volume 1 —
Hydrology (February 10, 2011). The hydrologic technical memorandum
in Appendix B.2 documents in detail the updated hydrologic study.

Study Area FLO-2D Inflow Hydrographs

One of the purposes of the hydrology update is to provide detailed inflow
hydrographs to the 2-dimensional hydraulic modeling using FLO-2D.
Wood/Patel reviewed the updated hydrologic HEC-1 models and made
some minor revisions to prepare inflow hydrographs and apply them to
the FLO-2D models for the study areca. The FLO-2D modecls are
developed for the 100-year, 24-hour storm existing conditions. Eight
inflow hydrograph locations and their 100-year peak flows to the FLO-
2D modecling arca were identified as shown in Error! Reference source

not found.. Plots of these inflow hydrographs are included in Appendix

B.3.

GIS shapefiles were developed to identify the inflow cross sections at the
upstream end of the washes. HEC-RAS models were developed to define

flow distributions to FLO-2D grids along the cross sections.

Spreadsheets were utilized to calculate the ratios and hydrograph splits.

FLO-2D Analysis — Phase 11

All of the inflow hydrographs (67 total) for the FLO-2D grids were
combined into one spreadsheet to prepare the FLO-2D inflow data
(INFLOW.DAT). The detailed procedures and data files are included in
Appendix B.3.

Updated Hydrology
The updated hydrologic HEC-1 models of the Gila Bend ADMP for the
100-year, 24-hour and 100-year, 6-hour storms are included in Appendix

B.4. The FIS base flows and the updated 100-year flows are listed in

Table 4.1 - FIS Base Flows and Updated Peak Flows.

Wood/Patel
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Table 4.1 - FIS Base Flows and Updated Peak Flows

Wash Name and Location Drainage Area FIS Q00 Updated Qg (cfs)
(Mile?) (cfs) HG Name Flow

Sand Tank Wash

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

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

Above Interstate 8 (I-8) 330 24265 C131 14,458

Bender Wash

Below Gila Bend Canal N/A 3,100 N/A N/A

Above Gila Bend Canal &9 4,900 N/A N/A

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

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

Scott Avenue Wash

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

Above Interstate 8 (I-8) N/A N/A TAC 388

At Indian Road N/A N/A CI139 2,807

Pioneer Cemetery Wash

At Confluence with Evans Wash 2.26 790 3KD 368

Evans Wash

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

Hacker Wash

At Confluence with Evans Wash 2.33 1,348 3KB 1,081

At N. of SR85 & W. of Gila Blvd. 340 7,135 Cl4 58

Unnamed Wash 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

Wood/Patel
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SECTION 5:

5.1

HYDRAULICS

Methodology

The 2-dimensional and physically-based hydraulic model is considered to be
more appropriate to simulate the floodplain hydraulics for the study arca.
FLO-2D routes surface runofl over unconfined flow surfaces/channels using
the dynamic wave approximation to the momentum equation while
maintaining volume conservation. Finite difference algorithms are utilized to

solve the partial differential equations.

FLO-2D Input and Model Controls

The following FLO-2D modeling and numerical stability control parameters
were evaluated and received District concurrence. The total simulation time
1s 36 hours for the 24-hour storm event. The limiting Froude Number (Max.
Floodplain Froude No.) is 0.84. The shallow flow n-value is 0.20. The
surface detention is 0.004 ac-ft. The percent change in flow depth = 0.00 feet
to increase numerical stability by reducing the time step and only the Courant
criteria will be applied. The dynamic wave stability coefficient is 0.0 to

improve volume conservation or reduce surging. The Courant coefficient is

0.60.

Manning’s n-Values

Spatially varied Manning’s n-values were estimated using District-provided
GIS surface feature characterization coverage. Manning’s n-values for cach
land use type were established with input from the District. FLO-2D GDS
was used to match cach feature with its associated n-value and to determine
an arca weighted average n-value for cach grid element (see Table 5.1 -
Surface Characterization Data). This data is included in the FPLAIN.DAT
file.

Refinement of Manning’s n-value was conducted in the model verification
process. In some instances, ponding arcas result in “sticky grid elements™ in
which computational time steps arc decreased and thereby slow down the
model. A recommended means to decrease the potential or magnitude of time
decrements is to increase the n-values of the sticky grid clements; because
ponding arcas arc essentially static, increasing n-values generally does not
impact overall results. Consequently, n-values in a few sticky grid elements
were adjusted (increased) to improve model run times.  The detailed

procedures and data files are included in Appendix C.1.

Wood/Patel

5.4

Area Reduction Factor Data

Area reduction factor data (ARF.DAT) and width reduction factor data
(WRF.DAT) was applied to applicable grid elements to represent buildings or
other fecatures that either remove areca or volume from a grid clement
(ARF.DAT) or obstruct a percentage of flow in a specific direction
(WRF.DAT). The District provided GIS surface feature characterization
shapefiles identifies building footprints within the study area. An automated
process to determine the ARF.DAT for cach grid element was developed.
Width reduction factors (WRF.DAT) have limited use since there are not
many flood walls (fences) within the study area. Refinement of area
reduction factor data was conducted in the model verification process. The

detailed procedures and data files are included in Appendix C.2.

Hydraulic Structure Data

Wood/Patel identified sixty four (64) existing bridges/culverts that impact the
drainage patterns. Some of the significant bridges were modeled as open
channels and structures smaller than 24” diameter were not modeled. A total
of forty two (42) structures were modeled with a total of fifty nine (59) rating
curves in the hydraulic structure data set. No significant storm drain systems
exist within the study area. The collected GIS shapefiles and available as-
built drawings as well as related studies and hydraulic models were used to

help identify the locations, dimensions, and inlet/outlet clevations of these

FLO-2D Analysis — Phase 11

structures.  Field measurements of the structures during site visits and field
surveys were also used to develop the rating curves. The detailed procedures

and data files for the development of the structure  data

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

hydraulic

Base Model Input Data Evaluation and Refinement
As a part of the analysis, several evaluations and refinements were made to
the FPLAIN.DAT base file to accurately represent the ground surface within

the study area. A summary of these evaluations follows:

e Revisions for Gila Bend Canal Full Flow Conditions

The grid elevations within the Gila Bend Canal needed to be adjusted for
full-flow conditions, since the canal flow conveyance is minimal for the
100-year flood event. The elevations from the surface generated by the
left and right bank top alignment data were transferred to the FLO-2D
grids within the Canal area. The detailed procedures and data files for the
revisions of grid elevation data, due to the Gila Bend Canal full-flow
conditions, are included in the appendices of the Gila Bend ADMP FLO-
2D Analysis Technical Data Notebook (TDN).

Table 5.1 - Surface Characterization Data

Surface Characterization Default Data
OBJECTID|CLASS_ID Type_Class Description IA [RTIMP|VC| InitSat n
1893 4 Urban Medium Vegetation Shrubs and bushes 0.100f 0 |100| normal [0.055
1 5 Urban Low Vegetation Lawns and low shrubs 0.1001 O 60 | normal |0.055
22 8 Desert Rangeland Bare Ground Desert Rangeland Bare Ground 0.350| O 0 dry 0.040
26 12 Wash Bottom Natural wash and river bottoms 0.100| O 0 dry 0.035
23 13 Concrete Sidewalks, curb, patios 0.050( 98 0 | normal |0.020
1874 14 Asphalt Streets and parking lots 0.050| 95 0 | normal |0.024
405 15 Buildings Physical structures that are flow obstructions |0.050| 95 0 | normal |0.024
1776 17 Water Lakes, canals, ponds 0.000| 100 | O |saturated]|0.040
1792 21 Unpaved road Gravel and dirt roadways and shoulders 0.100| 50 0 dry 0.030
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e Revisions Due to Major Embankments

The clevations for 25-foot grids of the FLO-2D model tend to be lower

than the clevations of the 5-foot cell raster surface elevations for the top

of the major embankments, such as the top of bank for the Gila Bend

Canal and 1-8, since the clevation for cach grid is the average elevation of

the 25 elevations of the 5-foot cell raster data. The top elevations for the

Gila Bend Canal were adjusted to evaluate the flooding overtopping

potential along the Gila Bend Canal alignment. The detailed procedures

and data files for the revisions of grid elevation data for the top of bank of

the Gila Bend Canal are included in appendices of the Gila Bend ADMP

FLO-2D TDN.

e Evaluation of 1-D Channel Modeling for Sand Tank Wash
A HEC-RAS model was developed for a short portion of the Sand Tank
Wash near the Gila Bend Canal (6 cross sections) with both geometric
data of the cross sections from the TIN surface and 25-foot grids. The
modeling results including cross sections and profiles show that the cross
section data from both the surface and the 25-foot grid are close, and no
one-dimensional channel modeling is necessary for the Sand Tank Wash.
The detailed procedures and data files for the evaluation of 1-D channel

modeling are included in appendices of the Gila Bend FLO-2D TDN.

e e T e e e B s 0
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SECTION 6: RECOMMENDED ALTERNATIVE REFINEMENT

The recommended alternative improvements include the reconstruction of the Sand
Tank Wash Levee by improving and extending the levee to meet FEMA standards;
constructing the 80-foot wide Bender Wash overchute; constructing the Scott Avenue
Wash Levee to FEMA standards; improving the channel along the Gila Bend Canal
from Capitol Avenue to the Sand Tank Wash Levee, and constructing a new detention
basin west of the Sand Tank Levee and south of the Gila Bend Canal. The complete

system would be designed for the 100-year event.

To better define the existing floodplain, on-site hydrology was developed as part of the
recommended alternative refinement. FLO-2D was used to simulate spatially variable
rainfall and rainfall losses due to infiltration. Using the refined FLO-2D model
incorporating the on-site hydrology, the recommended alternative was refined to meet

the objectives of the flood protection system.

6.1 On-Site Hydrology

6.1.1  Methodology
The FLO-2D on-site hydrology is made up of two major input
parameters, the spatially varied rainfall (RAIN.DAT file) and the rainfall
losses (INFIL.DAT file). These files were generated using various data

per the District’s methodology.

6.1.2  Rainfall

6.1.2.1  Rainfall Data Acquisition
The rainfall data for the study area was provided by the District.
The origin of the data comes from the National Weather Service
(NOAA). The data provided was the NOAA Atlas 14 total
storm depths for the 100-ycar, 24-hour event in ASCII format
for the Semiarid Southwest (SW) region (See Appendix D.1-1
for provided Data).

6.1.2.2  RAIN.DAT File
The NOAA 14 rainfall grid provided by the District was used to
generate the modeling rainfall grid by merging the acquired
ASCII data with the FLO-2D modeling grid (RAIN.DAT). This
was done by first creating a raster file from the District provided
data. The raster file was then converted to an ESRI polygon

shapefile format (.shp). In locations where the FLO-2D

modeling grid intersects multiple NOAA 14 rainfall values, the
modeling cells were assigned the weighted average NOAA 14
rainfall depth. The total rainfall depth for the study area ranges
from a minimum of 3.197-inches to a maximum storm total of
3.259-inches for the 100-year, 24-hour event (Figure 6.1 -
NOAA 14 Rainfall Data).

In order to spatially distribute the range of rainfall depths across
the project site, the rainfall depth area reduction variable was
used. The individual rainfall depth for cach grid element was
converted to a percentage of the maximum depth of precipitation

(See Appendix D.1-1 for modeling data).

Figure 6.1 - NOA
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6.1.2.3  Infiltration 6.1.2.6 DTHETA All XKSAT values are within the ranges above, so no additional
The loss method used for this analysis is the Green and Ampt equation. Similar to calculations for the capillary suction head (PSIF), the equations were used.
This approach requires the following parameters: volumetric soil moisture deficiency (DTHETA) is a function of

6.1.2.7 14 and RTIMP

XKSAT. Per direction from the District an initial “normal”

) - w The values for RTIMP and IA were obtained from the Surface
*  XKSAT (saturated hydraulic conductivity) saturated condition was implemented, and DTHETA was

e  PSIF (capillary suction head) Feature Characterization database and corresponding coverage
. . Fpore : calculated using the following equation from the District. . . :

* E?;l{\};‘;z\ (volumcflfrlc soil moisture deﬁcu)) & g4 obtained from the District. The same method as the manning’s

° b percent effective impervious arca ) )

e IA (initial surface abstraction) Where: 0.4 <XKSAT <1.2: “n” grid generation was used to create model grids for these
IN(XKSAT) In(0.4) parameters. The 1A values used in the model were adjusted in

. . . Ay “((In0.3)=1n(0.25))+1n(0.25)
All input data and parameters required to calculate the FLO-2D input data DTHETA= ¢ M12-n04) the excel spreadsheet by subtracting the TOL (.004 ft) value

was obtained from the District’s GIS database including the Surface converted to inches from the 1A values assigned to each grid.

Feature Characteristics, and SSURGO soils coverage (provided by Where 0.15 < XKSAT < 0.4: (IAmodel = IA-TOL) These values were then added to the excel
District).  The process for extracting, calculating, gridding and/or spreadsheet along with XKSAT, PSIF, and DTHETA.
formatting the data is described below. and the INFIL.DAT file generated DTHETA=0.25
can be found in Appendix D.1-2.
6.1.2.4 XKSAT
The values for saturated hydraulic conductivity from the 2010 Figure 6.2 - Composite Values of PSIF & DTHETA as a Function of XKSAT
100
NRCS SSURGO soil survey coverage for each soil type were %
provided by the District. The entire project falls within Map £
unit 653 Gila Bend-Ajo Area. The soils polygon shapefile was ;
first converted to an ASCII grid in ARCMap. The ASCII grid g
was then loaded into GDS to create the average XKSAT value §_ 10 e
o
for cach grid cell, similar to how the manning’s “n” grid value @ e
.>.‘ T —
was generated. = —
% P
6.1.2.5 PSIF =
Once the XKSAT grid was generated, cxcel was used to 1
determine the value for the capillary suction head (PSIF). The
FLO-2D manual provides a regression cquation of Figure 4.3 of e DTHETA (Dry)
2 e s oo ) . o 4 8 — DTHETA (Normal)
the District’s Hydrology manual (see Figure 6.2 - Composite "] 7
Values of PSIF & DTHETA as a Function of XKSAT).
0.1 .
PSIF — e(()_‘)XI}().43‘)]:1(‘\7\'.8“47'“l)A()(JSlln(/\’I\'.S'.JIT))Z 10.006QIN(XKSAT)) & =
&
=
The PSIF values were added to the excel file, along with o
XKSAT to continue building/populating the INFIL.DAT grids
e, 001
00 01 1 10

Hydraulic Conductivity (XKSAT), in inches how
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6.2 Existing FLO-2D Modeling Results Evaluation
After the FLO-2D input files were developed and evaluated, the FLO-2D

model was exccuted successfully. Following the District’s FLO-2D Review

Guidelines (Revised version of July 2012), Wood/Patel reviewed the FLO-2D

modeling results as summarized below.

6.2.2

FLO-2D Post-Processor: Mappe