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1. Introduction

The current Gila River floodplain was delineated in 1993 immediately after the 1993 flood on
the Gila River. New topography for portions of the area was obtained in 2005 as a part of the
Gila River floodplain redelineation for the Cotton Lane Bridge and King Ranch development.
Original plans were to obtain a CLOMR, make modifications to the channel and then obtain a
LOMR for the entire reach. As the study progressed it became apparent that the area known as
the Buckeye breakout on the north bank was no longer in the 100 year floodplain and could be
removed from the floodplain without modification of the channel in this area. Land owners in
the area were desirous to move forward with a LOMR to remove their property from the 100-
year floodplain. This LOMR application modifies the Gila River floodplain from Estrella
Parkway to Airport Road which is just west of Jackrabbit Trail and Tuthill Bridge. (See Figures

1 and 2)

A number of inter-related studies are being completed and several CLOMR/LOMR packages are
expected to be submitted based, at least in part, on the data presented herein. Much of this data
collection and study was funded by S. D. Construction, LLC (SDC) in conjunction with Sonterra
Partners, LLC (Sonterra). The upstream Cotton Lane Bridge and channel project is being
constructed as a cooperative effort between S. D. Construction, LLC, Maricopa County, the City
of Goodyear and Estrella Mountain Ranch to provide improved access and better connectivity
between the growing area south of the river and the more developed area north of the river and
will be included in a later CLOMR application. An additional LOMR application was being
prepared by the Flood Control District of Maricopa County with new mapping for the area
known as the Buckeye breakout and continuing downstream from Jackrabbit Trail but has been
combined into this submittal since the study areas had significant overlap. The following
CLOMR/LOMR applications are anticipated in addition to this submittal. The firm or entity
expected to be responsible for the submittals is shown in parenthesis.

1) CLOMR for King Ranch and Lakin developments including channel modifications and bank
protection (River Research & Design)

2) CLOMR for Cotton Lane Bridge (River Research & Design)

The purposes of the this study were 1) to support the design of the Cotton Lane Bridge and to
shorten the proposed bridge such that it could be economically built and 2) determine how much
of the King Ranch and Lakin property along the river could be developed while recognizing the
importance of river geomorphology as well as the function and value of this reach of river and 3)
to prepare a Technical Data Notebook (TDN) submittal package and a Conditional Letter of Map
Revision (CLOMR) submittal package. Data from the Stantec / Flood Control District of
Maricopa County study have been incorporated to insure compatibility between the two studies.
The two studies were closely coordinated by the Flood Control District. The final HEC-RAS
model being submitted with this report combines the data from both studies.

1.1 Study Area

The study area is approximately 5 miles long and extends from the Estrella Parkway Bridge on
the east (upstream) to Airport Road on the west. The study area is located in the jurisdictions of
the City of Goodyear, Town of Buckeye and Maricopa County. The area modeled in both

River Research & Design, Inc. 1 June 2007
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hydraulic and sediment transport models extends approximately from the Agua Fria River
confluence downstream to the west of Airport Road. Figure 1 shows the project vicinity and
Figure 2 shows the aerial photograph and the location of the Norte Vista, King Ranch and Lakin
Properties which are the proponents of this LOMR with the Flood Control District of Maricopa
County. The Buckeye breakout will be discussed in more detail later but is the area to the north
of the Norte Vista parcel.

The Gila River in this reach currently consists of a braided system with three bridges at Bullard
Avenue, Estrella Parkway and Tuthill Road in the study reach. The Bullard Avenue Bridge and
Estrella Parkway Bridge are located approximately 4 miles and 5 miles downstream from the
Salt-Gila confluence, respectively. The condition of the vegetation in the channel and floodplain
has a high spatial variability, ranging from non-existent to extremely dense over very short
distances.

1.2 The Project

No project is being presented in this LOMR application. The ultimate project consists of
approximately 3.5 miles of bank protection along the south bank, 1.5 miles of protection on the
north bank, construction of the Cotton Lane Bridge, and removal of material from the channel to
improve flow characteristics of the river through the Cotton Lane Bridge. The improvements to
the channel and banks as well as the bridge are not a part of this LOMR application.

River Research & Design, Inc. 2 June 2007
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FEDERAL EMERGENCY MANAGEMENT AGENCY

O.M.B No. 3067-0148

OVERVIEW & CONCURRENCE FORM Expires September 30, 2005

t PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructic_)ns,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

[J CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

elevations. (See Parts 60 & 65 of the NFIP Regulations.)

map revision, or

X LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood

B. OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
040046 City of Goodyear Panels 2350G, 2550G, 2065H, 7070H AZ 04013C 2530G 9/30/05
’40037 Maricopa County Panels 2350G, 2550G, 2510G, 2065H, 7070H AZ 04013C 2550G 9/30/05
2.  Flooding Source: Gila River
3. Project Name/Identifier: Vista Norte / King Ranch Floodplain Redelineation
4. FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:
a. The basis for this revision request is (check all that apply)
[J Physical Change X] Improved Methodology/Data
X Regulatory Floodway Revision [ Other (Attach Description)
Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.
b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [ Coastal [J Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [ Other (Attach Description)
Structures: [J Channelization [ Levee/Floodwall [ Bridge/Culvert
[J Dam O Fil [J Other, Attach Description

P
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C. REVIEW FEE

I Has the review fee for the appropriate request category been included? X Yes Fee amount: $0.00

[ No, Attach Explanation

. Please see the FEMA Web site at http://www.fema.gov/fhm/frm-fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Robert Wagoner Company: SD Construction, LLC
Mailing Address: Daytime Telephone No.: Fax No.:
3340 N. 44" St Suite 3 602 385-1545 602 385-1524

Phoenix, AZ 85018
E-Mail Address: rw@sonterrapartners.com

Signature of Requestergrequired): Date:

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’s Name and Title: Dave Ramirez, City Engineer Telephone No.:
(623) 882-7979

ommunity Name: City of Goodyear Community Official’s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Gary E. Freeman License No.: 36225 Expiration Date:
6/30/2009

Company Name: River Research & Design, Inc. Telephone No.: 480-275-5077 Fax No.:
480-275-5870

Signature: Date: 6/19/07

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...

X Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

[ Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[ Coastal Analysis Form (Form 4) New or revised coastal elevations
‘l:] Coastal Structures Form (Form 5) Addition/revision of coastal structure
‘[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




C. REVIEW FEE

| Has the review fee for the appropriate request category been included? X Yes Fee amount: $0.00

[J No, Attach Explanation
%ease see the FEMA Web site at http://www.fema.gov/fhm/frm fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Troy Sepncer Company: Spencer Management, LLC
Mailing Address: Daytime Telephone No.: Fax No.:
1186 So Fern Ct 480 202-8730

Gilbert, AZ 85296
E-Mail Address: troys@cox.net

Signature of Requester (required): /// ) Date: i ’

/

- .
As the community official responsible/for ﬂooéplﬁn man?gement, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request./ Based dpon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR

65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’s Name and Title: Timothy S. Phillips, PE, Chief Engineer and General Manager Telephone No.:
(602) 506-1601

.ommunity Name: Maricopa County Community Official’s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Gary E. Freeman License No.: 36225 Expiration Date:
6/30/2009
Company Name: River Research & Design, Inc. Telephone No.: (480) 275-5077 Fax No.:
(480) 275-5870

Signature: = Date: 6/19/2007

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...

X Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

[ Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[J Coastal Analysis Form (Form 4) New or revised coastal elevations g
.l] Coastal Structures Form (Form 5) Addition/revision of coastal structure
[J Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148

RIVERINE HYDROLOGY & HYDRAULICS FORM Bpencisquembonis, 080

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above

address.

Flooding Source: Gila River I
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

X Not revised (skip to section 2) [J No existing analysis [] Improved data
[ Alternative methodology [ Proposed Conditions (CLOMR) [ Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)

3. Methodology for New Hydrologic Analysis (check all that apply)

[ statistical Analysis of Gage Records [J Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[] Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support the
new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can
be found at: http://www.fema.gov/fhm/en_modl.shtm.

4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes [JNo Ifyes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your
explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit Gila River near Airport Rd 187.15 869.48 869.37
Upstream Limit Gila River near Bullard Ave 195.09 912.92 912.57

2. Hydraulic Method Used

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHEC_K—RAS.
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? X Yes [ No
4. Models Submitted

Duplicate Effective Model* Natural File Name: reach2u Floodway File Name: reach2u
Corrected Effective Model* Natural File Name: reach2EfC Floodway File Name:

Existing or Pre-Project Conditions Model Natural File Name: EIRioR Floodway File Name: EIRioR
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:

Other - (attach description) Natural File Name: Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) — for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
hitp:/Amww.fema.gov/fhm/en_modl.shtm.

el e S T TS
C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of-the requester's
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the
referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated to
show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the effective
1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1.  For CLOMR requests, do Base Flood Elevations (BFEs) increase? [OYes K No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? [ Yes X No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structu'res or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? X Yes [J No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is reguired
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [ Yes X No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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3. Surveying and Mapping Information

Topography for the project area was obtained from a number of previous studies as well as new
topography obtained for this study and others. New topography was obtained for the river
channel from just upstream of Estrella Parkway Bridge to approximately the Airport Road
Alignment (one mile west of Jackrabbit Trail and 0.75 miles west of the Tuthill Bridge). This
topography included the channel for this entire reach as well as for the floodplains being
developed by partners in the bridge and channel project. The western channel and floodplain
topography was obtained by the Flood Control District of the floodplain in the area of the Norte
Vista property. This additional mapping is identified in Figure 3 as the “2006 El Rio Extension

Mapping”.

Topography for the King Ranch and Lakin overbank areas (north and south bank) with a one-
foot contour interval was provided by Coe & Van Loo Consultants, Inc. (CVL). Initially this
topography. covered only the south portion of the river and floodplain. These data were spliced
into existing four-foot contour interval data that was used for the original FIS study and used for
the preliminary modeling. Subsequent to early studies additional new topography (including
both 1 ft and 2 ft contour data) was obtained for the remainder of the river (2 ft) and for Lakin
property in the north overbank (1 ft). This confirmed observations made based on the partial
river topography obtained earlier that portions of the Gila River Channel had eroded and changed
significantly subsequent to the date when the 1993 topography was obtained.

3.1 Field Survey Information

Several field surveys were performed at various times during this study to compare previous
mapping with existing topography in the area. All areas covered by field surveys were
subsequently remapped using aerial photogrammetry. The field surveys then became irrelevant
except as field checks for the aerial mapping. The main field mapping occurred on February 6,
2004 (a set of points, each with latitude and longitude, and elevation): This survey consists of
spot elevations in the main channel at 4 cross-sections downstream of the 2003 aerial-
topography, as well as spot elevations at a few other locations. These were later covered by
mapping and were not used other than as a check on the aerial mapping. Other surveys to check
the data are presented in the Stantec Report which is attached in Appendix A.

3.2 Mapping

Three sources of mapping were used in the preparation of this CLOMR. Those data were
combined to provide a single coverage of topographic information. The details of the
methodology adopted to arrive at a combined topographic coverage are presented later in this
document. The data which was collected and processed includes:

1) Flood Insurance Study (as ArcView GIS coverages obtained from Flood Control District
of Maricopa County (FCD)): This consists of topography flown on 2/6/1993 (main
channel and part of the adjacent overbanks), and topography flown on 11/14/1991 (the
remainder of the mapping). This topography covers the entire study area. The contour
interval is four feet. Spot elevations are also part of this data set.
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2) Topography flown in 2003  This topography covers the main channel and the left
descending overbank for about a 4 mile river reach, as well as covering King Ranch
itself. The contour interval is one foot.

3) Additional aerial photography flown in 2004 covering the balance of the river channel as
well as the active river channel west of King Ranch to near the Jackrabbit Road
alignment. The majority of this topography has a 2 foot contour interval. Areas covered
by the 1 ft and 2 ft contour data flown in 2003 and 2004 are shown in Figure 3.

4) Topography obtained by the Flood Control District of Maricopa County in 2006 for the
active river channel that was not covered above in the vicinity of Tuthill Bridge and the
floodplain north of the river.

Figure 3 shows the locations of recent topographic and elevation data. All the available
topographic data were combined to provide a single coverage of topographic information with
the most accurate data available being used.

When the new CVL topography was compared with that used in the FIS study (obtained in 1993)
it was apparent that there were significant differences between the two sets of data. The
principle difference between the topography from the Flood Insurance Study and the recent
aerial and field surveys is that the main channel, which is about 800 to 1000 feet wide, is about 6
to 8 feet higher in the Flood Insurance Study. This was determined to be primarily due to water
that was in the channel on the date the Flood Insurance Study topography was flown on February
6, 1993.

The horizontal datum of the Flood Insurance Study topography is Arizona State Plane Central,
NADS83, International Feet. The vertical datum of the topography is stated on the Baker
workmaps as being NGVD 1929. This statement was confirmed by comparison with the 1 ft
contours with the contours from the FEMA study where the aerial (1-ft) contours are within 1
foot of NGVD 1929. The topography flown in 2003 was obtained in a ground coordinate system
and thus slightly shifted from Arizona Central State Plane Coordinate system, NAD 83, and has
a vertical datum of NGVD 1929. The data was shifted to the Arizona Central State Plane
Coordinate System prior to its use.

3.2.1 Overview of Existing Topography near King Ranch
3.2.1.1 Flood Insurance Study Topography

The Flood Insurance Study (FIS) for the Gila River was prepared by Michael Baker Corporation
in 1999. According to the Technical Documentation Notebook from the study (Salt/Gila Flood
Delineation Study, May 1999), the topography for the Gila River near King Ranch is based on a
1991 survey and a 1993 re-survey which re-mapped the main portion of the channel after the
January 1993 floods. The contour interval for the FIS topography is 4 feet.
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Figure 3. Updated Topography for King Ranch flown in 2003 and 2004 and for the El Rio Study
in 2006. Areas outside the hatched area used the existing topography from the Baker FIS study
(1999).

Electronic files from the Michael Baker FIS indicate that the aerial re-survey over the main
channel near King Ranch was flown on February 6, 1993. The United States Geological Survey
(USGS) data show a discharge of 13,200 cfs for that day at the Estrella Parkway gage. A stage
and flow measurement, taken the next day, by the USGS recorded a flow of 13,300 cfs and
indicates a water depth of just over 7 feet at the gage. Therefore, it is concluded that the
contours in the main channel show the water surface instead of the ground which accounts for
most, but not all, of the 6’ to 8" difference in mapped channel elevation data.

3.2.1.2 1990 Topography

Topography from the White Tanks-Agua Fria ADMS (another FCD study that covered the area)
was also obtained in GIS format. In the area near King Ranch, the contours were flown on
February 10 and February 15, 1990. The contour interval is 4 feet, and the topography also
covers the entire study area.
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3.2.1.3 2003 Topography

In conjunction with the proposed development of King Ranch, an aerial survey was
commissioned by Sontera Partners in 2003 with additional mapping obtained in 2004. The
extents of the aerial survey, as well as the floodway and floodplain limits from the 1999 Michael
Baker study are shown in Figure 4. The 2003 topography covers primarily the King Ranch
property and extends to just north of the main channel of the river, which is about 800-1000 feet
wide. The 2004 topography (discussed below) covers the balance of the channel and much of
the north floodplain as shown in Figure 4.

1 y /v/ A5 4 - Legend
k,,_,//’"/ (’ v 4 = D 2006 El Rio Extension Topography
i f / D Norte Vista Boundary
\ 5% 4 D Outline of King Ranch and Lakin Propoerties
,,,,, 3 : ] 200312004 Topography
W [ ] FLoopPLAIN
: [ ] FLoobway

B zonea
[ zoNE AH N

0 2,750 5,500 8,250 11,000 A
—
- Feet

Figure 4. The Existing Floodplain, Floodway, and Limits of the 2003-2004 and 2006 New Topography.

3.2.1.4 2004 Topography

The topography obtained in 2004 was designed to supplement that obtained in 2003 and allow
modeling of the full width of the Gila River Floodway with new topography. This was due in
part to the changes noted between the 1993 and 2003 topography where they overlapped. Based
on the review of data available prior to the performing the 2004 mapping, it became apparent
that the topography needed to cover the entire river to allow accurate modeling.
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3.2.1.5 February 1990 versus 2003 Topography

The 2003 topography was compared to the February 1990 topography which was very similar.
The most notable difference between these two topographies is the scour that has occurred
western portion of the main channel. For the western two miles of the Gila River north of King
Ranch, there has been about 10 feet of scour with significantly more in some places. For the
reach upstream of this, adjacent to the eastern portion of King Ranch, the main channel has also
scoured, but less than the reach to the west.

3.2.1.6 1993 (FIS) Topography versus 2003 topography

It appears that the 1993 topography is not as accurate for the low flow channel in this river reach
due to approximately 13,000 cfs flowing in the river on the day the topography was flown—
leading to contours in the main channel that show the water surface elevation and not the ground
elevation. The eastern portion of the main channel, typically about 800 to 1,000 feet wide, is
about 6 to 8 feet higher in the FIS topography than the 2003 topography.

A hydraulic simulation of the 13,200 cfs discharge was run in a preliminary HEC-RAS hydraulic
model developed using the 2003 topography. The water surface elevations from this model
(flowing about 6-10 feet deep) were typically within two feet of the 1993 contours of the channel
bottom. Thus it appears that most of the difference in channel elevation between the 2003 and
FIS topography is due to water in the channel with the exception of the western area of the study
area where significant scour has occurred after the 1993 mapping was performed as discussed
above.
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Figure 5 shows a representative cross-section based on each of the topographies. The cross-
section shown by the black line (with more points) is based on the 2003 topography while the
cross-section shown by the magenta line (with few points) is based on the FIS topography.

Cross Section - e, TR [l x|
File Options Help
River. [RIVER < el@]) RosEers 4o Reload Data |
Reach: [Reach1 =] Aiversta: [19053 ~] 41

King Ranch Plan: 1) 2-6-2004 Geo
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Figure 5. Typical Cross-section Detail for Main Channel. 2003 Topography shown in Black, FIS
Topography shown in Magenta (with fewer points).

Figure 6 shows hydrographs of the two significant events that occurred on the Gila River in this
time period. The dark vertical line indicates 2/6/1993, the date the FIS topography was flown in
the main channel. Given that sediment transport tends to increase exponentially with discharge,
the majority of sediment transport in the period between 1990 and the date of the 1993
topography likely occurred before 2/6/1993. It should be noted that the flood peak from the
Upper Gila River of approximately 75,000 cfs occurred subsequent to the 1993 topography of
the channel section. From the topography obtained in 2004 it is apparent that this event caused
significant additional scour near the west end of the project reach with elevation differences of
up to 16’ being noted between the two topographies. A significant portion of this scour was
apparently caused by flows subsequent to the January 1993 flood event. The changes, however,
appear to be primarily limited to the main low flow channels with little change noted in the

overbanks.
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Gila River at Estrella Parkway
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Figure 6. Daily average flows, Gila River at Estrella Parkway. Cause of Possible Changes in the
Right Overbank

Comparisons were made for limited areas of the right overbank using topography in the FIS
study from February 6, 1993 being combined with topography from December 14, 1991 for the
analysis. Comparison of the part of the right overbank that appears in the February 6, 1993
topography to the February 1990 topography shows some areas with aggradation, others with
scour, but little net change overall. Comparison of the 12/14/1991 topography in the right
overbank also shows some areas with deposition, some smaller areas with scour, and the
majority of the area with little net change. This analysis was not extended to the 2004 data since
it was not necessary to account for changes in the right (north) overbank once the full topography
for the river was obtained. These data have all been provided to the Flood Control District of
Maricopa County to facilitate any future analysis.
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4. Hydrology

The peak discharges for the 5, 10, 20, 50, 100 and 500 year flood events were obtained from the
report by US Army Corps of Engineers on Gila River Basin (US Army Corps of Engineers,
1996). The values of the peak discharges are presented in Table 2. These peak discharges were
used in the steady-state hydraulic models and are the same as used in the Baker study from 1999.
The peak discharges used in the hydraulic analysis of the conditions modeled are listed in Table

L.

Table 1. Peak Discharge Values Used in Hydraulic Models

River Station Discharge (cfs)
River ID
(miles) | 5 vear | 10-Year | 20-Year | 50-Year | 100- Year | 500-Year
Gila _ _ _
195.75 23,500 | 57,000 | 92,000 | 185,000 | 227,000 | 285,000
River
No changes were made or proposed to the existing hydrology for the project reach.
River Research & Design, Inc. 13 June 2007
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. 5. Hydraulics

5.1 Method Description

A hydraulic analysis of the existing conditions for a reach from Estrella Parkway to the Airport
Road alignment was performed. The effective conditions hydraulic analysis was rerun using the
topographic information and U.S. Army Corps of Engineer’s HEC-RAS, v. 3.1.3 model and data
from the most recent FEMA FIS study. The results from the modeling indicated that the water
surface elevations for the 100 year flood have changed significantly since the 1999 Baker study
data was completed.

The HEC-RAS model was developed to adequately describe the study reach. The upstream most
cross-section in the model is 195.75 while the last downstream cross-section is located at 186.00.
The topography needed for the generation of the cross-section shapes were obtained using
procedures described in Section 3. New geometry was incorporated for the channel and |
overbanks where new topography was available between cross-sections 187.06 and 194.21. The

remaining cross-sections were used as obtained from the Michael Baker FIS study. Figure 7

shows the locations of the cross-section stations as used in the HEC-RAS model for the new

existing conditions as well as the original FIS cross-sections. '
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Figure 7. Original and Modified Cross Sections for the Study Reach. Original Cross Sections are shown in Blue and Modified Cross Section are shown inWhite.
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52  Work Study Maps

The work study maps are included in the 24 x 36” materials at the end of the document.
The work maps consist of 11 maps plus the cover and index sheets. They are produced at
a scale of 1” = 400’ and include both the effective and existing floodplain and floodway
lines for the project reach. The main sheets (3-11) have the effective and newly modeled
existing floodplain and floodway shown.

5.3 Parameter Estimation
5.3.1  Roughness Coefficients

The Mannings n values determine the resistance to the flow in the hydraulic models. The

Mannings n values for the initial HEC-RAS model were chosen based on the information
provided in the HEC-RAS model used in the Michael Baker FIS study. The validity of
these values were checked to a limited extent but the Baker values were used for
preliminary modeling since they were not too dissimilar to values used for the upstream
Tres Rios study which was completed in 2004 (WEST 2004).

Manning’s n values for the final models were developed based field visits and recent
(2004) aerial photos provided by Maricopa County. The photographs taken during the
field visits are presented in Appendix E.1.

The Manning’s n-values used in the HEC-RAS model for the proposed King Ranch /
Cotton Lane Bridge & Channel project have been determined by applying two
methodologies found in the following reports:

“Roughness Coefficients for Channels in Arizona” (Aldridge and Garrett, 1973)

“Estimated Manning’s Roughness Coefficients for Stream Channels and Flood Plains in
Maricopa County, Arizona” (Thomsen and Hjalmarson, 1991)

“Verification of Roughness Coefficients for Selected Natural and Constructed Stream
Channels in Arizona” (Phillips and Ingersoll, 1998)

5.3.1.1 Method 1: BASE “n” VALUES AND ADJUSTMENT FACTORS

The first methodology, which is addressed in the first two reports, is modified from the
Chow (1959) approach of establishing a base n-value, which is a function of the stream
bed material type and then applying adjustment factors that characterizes the stream
irregularity, cross-sectional variations, obstructions, amount of vegetation, and degree of
meandering. The consistency throughout all three of these reports indicates that the
subsequent two reports (Thomsen and Hjalmarson) and (Phillips and Ingersoll) have been
developed based on the Aldridge and Garrett report. The added benefit from the
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subsequent two reports comes in the form of additional field studies, which have
provided more sample n-values from a greater and more diverse set of streams
throughout Arizona. The method in the third report, however; is to determine the n-value
by analyzing the flow in a channel during a flow event and then calculating a resulting n-
value. Although this report was considered to be a second phase follow-up to Thomsen
and Hjalmarson (1991), data were not available for this methodology in this reach of the
Gila River.

The first methodology consists of the following equation used to determine a Manning’s
n-value:

n=(np +n; + ny + n3)m,
where,

ny, = base value of n for a straight uniform channel defined by the stream bed
material.

n; = adjustment factor for surface irregularity
n, = adjustment factor for obstructions

n; = ;cldjustment factor for vegetation

m = adjustment factor for meandering

Table 2 in “Roughness Coefficients for Channels in Arizona” (Aldridge and Garrett,
1973) provides n-value adjustment factors with their corresponding example descriptions
for surface irregularity, obstructions, vegetation, and meandering. Table 1 of the
Aldridge and Garrett report provides a list of channel materials and their corresponding
ny values defined by Chow (1959) and defined by Benson and Dalrymple (1967). The
difference between Chow and Benson and Dalrymple is that the Chow n, values
characterize the smoothest reach attainable for a given bed material while the Benson and
Dalrymple ny values characterize conditions that are closer to average. Therefore, the
Benson and Dalrymple n, values are assumed to be more representative of natural
conditions, and used for this analysis with the adjustment factors from Table 2 of the
Aldridge and Garrett report.

The reach of the Gila River that is adjacent to the proposed King Ranch project primarily
consists of material ranging from sands to fine gravels. There are, however, randomly
distributed areas of bed load that include material up to cobble size material. The
selected base n-value for this reach of the Gila River is ny = 0.028, which is the same base
ny value selected by Thomsen and Hjalmarson during their study of the Gila River 1,000
feet upstream from the Bullard Avenue Bridge. This value also agrees well with the
value obtained using the Limerinos Equation for the bare bed (USACE 1991). Based on
a Dg4 of 30 mm the Limerinos Equation gives a Manning’s n value of 0.026.
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The vegetation component is then added to the base ny, value to determine the overall n-
values for low density, medium density, and high density. Surface irregularities,
meandering, and obstructions are considered to be negligible in this reach. Values
presented in Thomsen and Hjalmarson (1991) for only the vegetation portion of the
equation are presented in Table 2.

Table 2. Description of Vegetation Densities and Associated n Value Adjustment Factors

from Tho

msen and Hjalmarson, 1991.

Vegetation

Manning’s n Value
Adjustment

Example

Small

0.002 t0 0.010

Dense growth of flexible turf grass, such as
Bermuda, or weeds where the average depth of flow
is at least 2x the height of the vegetation; supple tree
seedlings such as willow, cottonwood, arrow weed,
or salt cedar where the average depth of flow is at
least 3x the height of the vegetation.

Medium

0.010-0.025

Grass or weeds where the average depth of flow is
from one to two times the height of the vegetation;
moderately dense stemmy grass, weeds or tree
seedlings where the average depth of flow is from 1x
to 2x the height of the vegetation; moderately dense
brush, similar to 1 to 2 year sold saltcedar in the
dormant season, along the banks and no significant
vegetation along the channel bottoms where the
hydraulic radius exceeds 2 feet

Large

0.025-0.050

Turf grass or weeds where the average depth to flow
is about equal to the height of vegetation; small trees
intergrown with some weeds and brush where the
hydraulic radius exceeds 2 feet.

Very Large

0.050-0.100

Turf grass or weeds where the average depth of flow
is less than half the height of vegetation; small bushy
trees intergrown with weeds along the side slopes
o[r] dense cattails growing along channel bottom;
trees intergrown with weeds and brush.

5.3.1.2 METHOD 2 — “n” Values Based on Predominant Vegetation

The second methodology for determining a stream n-value is vegetation dependent, and
is addressed in “Roughness Coefficients for Channels in Arizona” (Aldridge and Garrett,
1973). If vegetation is the primary factor that affects the n-value, then the n-value is

River Research & Design, Inc.
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determined by the vegetation rather then by the stream bed material and adjustment
factors. This consideration is usually consistent in floodplains or areas of the channel
that are rarely flooded.

Research conducted by the U.S. Army Corps of Engineers tends to verify the validity of
this approach finding that when vegetation was significant the roughness of the bed had
little influence on the total n value and could be neglected (Freeman et. al., 2000). The
Corps study found that roughness was dependent on flow properties — i.e. depth and
velocity — as well as plant characteristics such as stiffness, density and size. This
methodology has not been applied to the current study although in earlier studies by
WEST, the value for very dense salt cedar communities was estimated to be near 0.200,
which is the value determined by the other researchers cited in this analysis.

Table 3 in “Roughness Coefficients for Channels in Arizona” (Aldridge and Garrett,
1973) provides composite n-values for several degrees of vegetal cover in floodplains as
well as in different types of constructed channels and provides the basis for this method.

5.3.2  Procedure for Determining the King Ranch Project n Values

Since the proposed Cotton Lane Project requires that a floodplain be delineated, the n-
values have been determined by considering both the adjustment factor methodology as
well as the vegetation dependent methodology. To apply these guidelines, aerial
photography was first used to delineate land use polygons in ArcGIS 9. The study area
was classified into eight land use types in which each type was assigned an n-value.
Similar to the Thomsen and Hjalmarson report, which uses the adjustment factor
methodology, the photographs show that the dominant factors are bed surface material
and vegetation with negligible adjustments for surface irregularities and obstructions.
However, an argument can also be made for considering the vegetation as the primary
factor. Table 4 catalogs the photographs and describes the land use where the
photographs were taken. Table 3 lists the land use type, description, and the assigned n-
value.

Following the process of estimating the n-values from the aerial photography, a site visit
was conducted to confirm the n-value of each land use type. During the field
investigation, the above described methodologies were applied to determine if the
estimated n-values were appropriate or if they required modification. Also, the field
investigation allowed for an evaluation of the shape of the land use polygons delineated
on the aerial photography.

Photographs were taken of the main channel and floodplain areas as a record of the field
investigation. The photographs are included in Appendix A-1. The main channel and
floodplain areas consisted of the very low, low, medium, medium-high and high density
vegetation land use types, which were the focus of this investigation. The general layout
of the ArcMap shapefiles is shown in Figure 8. A range of photographs were referenced
to (Global Positioning System) GPS points as shown on the aerial photographs in Figure
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. 9 and Figure 10 which also shows the selected n values for the main portion of the study
area.

Similar to the Thomsen and Hjalmarson report, which uses the adjustment factor
methodology, the photographs show that the dominant factors are bed surface material
and vegetation with negligible adjustments for surface irregularities and obstructions.

Table 4 catalogs the photographs and describes the land use where the photographs were
taken while the location waypoints are shown in Figures 9 and 10. ’

. River Research & Design, Inc. 20 June 2007
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Table 3. Assignment of Manning’s n Values based on Land Use Type and Vegetation

Density
Land Use Description n-value
Agricultural Farmland 0.05
Mountain Foothills 0.05
Residential Low Density Industrial and Residential 0.04
Development — No block walls.
Very Low Density Open channels with predominately bare 0.03
Vegetation bed material
Low Density Vegetation Little significant vegetation in site 0.04
Medium Density Vegetation | Significant brush / trees but most of area 0.06
still conveys flow during flood flows.
Medium-High Density 70% of area or greater covered by dense 0.12
Vegetation woody vegetation but open paths exist
through area for flows and can walk
through most areas sometimes parting the
vegetation. Flow depth approximately
equal to or up to 2x the height of plants.
High Density Vegetation Dense bushy willow, mesquite, and salt 0.20
cedar (all vegetation in full foliage).
Difficult if not impossible to walk through
vegetation without either cutting or forcing
vegetation out of way. Few, if any direct
flow paths through area. Vegetation
height is approximately equal to or greater
than flow depth.
21 June 2007
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Table 4. List of Photographs and Locations with Description of Land Use and Vegetation

Density

GPS
Point

Photograph
Numbers

Land Use Description

10

#4293 - #4296

Very low density vegetation located on the Gila River
floodplain. High grass mixed in with light brush and trees.
Maximum tree height is approximately 12 feet. Most of this
material would either lay flat or be removed during high flows.
100 flood depths are approximately 10 ft in this area. Area could
be classed as low density if more extensive.

11, 12,
14, 15,
16, 17

#4298 - #4305
#4306 - #4313

Pictures show both the density of the vegetation and the bed
material along the Gila River main channel. If vegetation were
more extensive this area would be classified as low density
vegetation with light brush and trees. The bed material is mostly
made up of coarse sand with random areas of cobble size bed
load throughout the main channel. This vegetated area is
relatively small and is neglected in comparison with large open
areas. Maximum tree height is approximately 15 ft.

18

#4314 - #4320

Interface between farmland and very low density vegetation on
the Gila River floodplain. Previously tilled farmland shows
mostly tall weeds and some bare top soil

19

#4321 - #4336

Interface between very low density vegetation and low density
vegetation. Low density vegetation located on the Gila River
floodplain, and on the banks of the main channel. High grass
mixed in with light brush and trees. Maximum tree height is
approximately 12 feet. Very low density vegetation example
photograph #4323 is of the Gila River main channel, and very
low density vegetation example photograph #4329 is of the Gila
River floodplain.

20

#4337 — 4358

Low density vegetation located near the Gila River main channel
and floodplain. Bed material consists of mostly silty-clay with
some random areas of cobble size bed load. Maximum tree
height is approximately 15 feet. While some pockets of denser
vegetation exist, overall this area is still open and does not have
significant vegetation to hinder flows.
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. Table 5. List of Photographs and Locations with Description of Land Use and Vegetation
Density (Continued).

GPS Photograph o i

Point Niuglseis Land Use Description

21 #4359 - #4361 | Interface between very low density, low density and medium
high density vegetation showing a prevalent area of cobble size
bed load on the banks of the main channel. The medium high
density vegetation is shown in the background beyond the bed
material in photographs #4359 and #4360. Photograph # 4361 is
looking up the cobble bed at an open area which has been
classified low density for this study.

22,24,25 | #4365 - #4381 | Very low density vegetation located near the Gila River main
channel. Bed material consists of mostly coarse sand and gravel
with some random areas of cobble size bed load. '

27,28,29 | #4382 - #4391 | Interface between medium density vegetation and farmland on

the Gila River Flood plain showing existing rip-rap protection.
Classed as medium density due to numerous flow paths through
the vegetated area.

. Pictures

at Bullard
Ave

#4392 - #4411

Photographs show same general vegetation distribution as shown
in “Estimated Manning’s Roughness Coefficients for Stream
Channels and Flood Plains in Maricopa County, Arizona”
(Thomsen and Hjalmarson, 1991)

Table 5 compares results from the methodologies used to determine n-values as well as
those actually used for the proposed Cotton Lane project. Method 1 is n-values
determined by bed material and adjustment factors, and Method 2 is n-values determined
by predominant vegetation.
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Table 5. Comparison of Manning’s n Values Developed by Methods Used in Analysis.

Method 2

Vegetation B?:;Tf }\((iasgtr?ll::n:t g.:cztgzs Vegetation Based Values CI?;LZH
Land Use J Aldridge & Garrett, 1973
Type
Description n Description n
Cleared land with tree
Very Low | Dense growth of flexible turf stumps, no sprouts 0.03
Density grass (n = 0.002) g 0.03 '
(0.030-0.050)
Scattered brush, heavy
Low Occasional trees with some weeds
! .04
Density brush (n=0.010) L 00 -
(0.035-0.070)
Small trees intergrown with Light brush and trees, in
Medl}lm some w_eeds a}nd prush where 0.06 | Summer 0.06 0.06
Density hydraulic radius is greater
than 2 feet (n = 0.030) (0.04-0.08)
Heavy stand of timber,
Mediam few down trees, little
. Trees intergrown with weeds undergrowth, with stage
High and brush (n=0,100) 0.128 hine branche 0.10 0.12
Derisity L reaching branches
(0.08-0.16)
Dense willow,
Very High mesquite, and salt cedar | . 0.20
Density
(0.100-0.200)
Cultivated areas
Agricultural | Farmland 0.04 0.05
(0.020-0.100)
Mountain 0.05
Residential 0.04

[t should be noted that the 0.12 or medium-high density classification was added to this
analysis since it was thought that the jump from 0.06 to 0.20 was too abrupt and an
additional level was needed for vegetation that was dense but not so dense as to be nearly
impenetrable by both water and man.
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. 5.3.3 Future Conditions n Value Analysis |

No future conditions analysis is included since this LOMR is based on a change in
existing conditions rather than proposed modifications.

The n values used existing conditions vegetation were developed for the existing river
conditions with approximately 14 years having passed since the 1993 flood event with no
maintenance of vegetation. These values were also adjusted upwards and downwards by
10%, 20% and 30% to view the sensitivity of the model to increases in Manning’s n
values. This modeling indicated that a 10% increase in n values resulted in
approximately a 0.6 ft rise in WSE while a 10% decrease in WSE resulted in a 0.65 ft
decrease in WSE. The results are shown in Table 6.

5.3.4 Summary of n Value Selection

Fortunately, one of the locations studied in “Estimated Manning’s Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona”
(Thomsen and Hjalmarson, 1991) is the Gila River, approximately 1000 feet upstream of
the Bullard Avenue Bridge, and approximately 1 mile upstream from the proposed
Cotton Lane project study area. The adjustment factors assessed by Thomsen and
Hjalmarson at this cross-section were confirmed during the field investigation and
therefore it was concluded that the n-values found in that report could be used as
guideline values for this floodplain redelineation study.

. After extensive review it is felt that the n-values determined for the using the above
procedures are appropriate for use in this reach of the river. The five levels of vegetation
density have been the focus of the analysis since those are the land use areas that make up
the majority of the Gila River along the proposed King Ranch project. Both methods
facilitated an approach to determine an n-value. The n-values determined for low density
and medium density by both methods result in approximately the same values. The n-
value determined for high density by both methods did result in different values of which
the most conservative was chosen. Photographs from the Bullard Avenue Bridge were
taken to compare against the photographs found in “Estimated Manning’s Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona”
(Thomsen and Hjalmarson, 1991). The set of photographs provided in this report and the
Thomsen and Hjalmarson (1991) report illustrate that the flow patterns and levels of
vegetation are generally the same along that reach of the Gila River. The research
performed in the Thomsen and Hjalmarson report provided an n-value determination
based on depth of flow, while the n-value determination for the proposed King Ranch
Project was for a floodplain delineation based on the 100-year storm event.

The only area of difference between the R2D and Stantec modeling efforts was an area
just east of Tuthill Bridge in the northern edge of the channel. Stantec modeled the area
as having an n value of 0.15 whereas R2D modeled the area with a lower n value. The
higher Stantec value was used in the final model in an attempt to be conservative in the
flood surface elevations.
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. Table 6. Change in Water Surface Elevation (in feet) by Percent Change in Manning’s n.
Percent Change in n Value
-30% -20% -10% +10% +20% +30%
Average Change -1.99 -1.30 -0.64 0.61 1.20 1.76
Difference (ft) -0.69 -0.66 0.59 0.56
River Mile
195.09 -2.09 -1.32 -0.64 0.6 1.15 1.68
195 -1.82 -1.18 -0.58 0.54 1.07 1.57
194.91 -1.8 -1.16 -0.57 0.54 1.07 1.58
194.81 -1.47 -0.99 -0.5 0.5 0.99 1.46
19472 -1.37 -0.93 -0.48 0.48 0.95 1.42
19462 -1.25 -0.86 -0.45 0.46 0.93 1.39
194.53 -1.15 -0.81 -0.43 0.46 0.93 1.4
1944 -0.99 -0.76 -0.43 0.48 0.98 1.49
19429 -1.88 -1.45 -0.68 0.67 1.32 1.91
19421 -1.78 -1.22 -0.62 0.63 1.25 1.84
194.205 Estrella Parkway
194.2 2.2 -1.41 -0.69 0.66 1.3 1.9
1941 -2.18 -1.4 -0.68 0.65 1.28 1.87
194.02 -2.17 -1.39 -0.68 0.65 1.28 1.87
193.94 -2.05 -1.34 -0.66 0.63 1.25 1.83
193.87 -1.98 -1.3 -0.64 0.62 1.23 1.8
193.79 -1.94 -1.27 -0.63 0.62 1.23 1.79
. 193.73 -2.03 -1.34 -0.66 0.64 1.26 1.83
19362 -2.23 -1.44 -0.7 0.67 1.32 1.91
193.53 -2.22 -1.44 -0.7 0.67 1.32 1.9
193.43 -2.21 -1.44 -0.7 0.68 1.33 1.91
193.34 -2.2 -1.43 -0.7 0.68 1.32 1.91
193.25 -2.27 -1.48 -0.72 0.68 1.34 1.93
193.16  -2.29 -1.48 -0.72 0.69 1.35 1.94
193.07 -2.24 -1.46 -0.71 0.68 1.34 1.93
19298 -2.18 -1.42 -0.7 0.67 1.31 1.89
192.89 -2.21 -1.44 -0.71 0.67 1.31 1.9
192.79 -2.23 -1.45 -0.71 0.67 1.32 1.92
1927 -2.21 -1.44 -0.71 0.67 1.31 1.91
19261 -2.13 -1.39 -0.68 0.65 1.28 1.87
19252 -2.03 -1.34 -0.66 0.63 1.25 1.84
192.41 -2 -1.32 -0.65 0.63 1.24 1.81
192.39 Cotton Lane Bridge
192.38 -2.13 -1.39 -0.68 0.64 1.26 1.83
192.33 -2.09 -1.37 -0.67 0.64 1.25 1.83
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Table 6. Change in Water Surface Elevation by Percent Change in Manning’s n (Cont).

Percent Change in n Value

-30% -20% -10% +10% +20% +30%
192.23 -2.06 -1.35 -0.66 0.64 1.24 1.82
192.14 2.2 -1.41 -0.68 0.65 1.26 1.84
192.04 -2.08 -1.34 -0.65 0.62 1.21 1.77
191.95 -2 -1.3 -0.64 0.6 1147 1.72
191.86 -1.92 -1.25 -0.62 0.58 115 1.69
191.76  -1.93 -1.26 -0.61 0.59 1.15 1.69
191.67 -1.95 -1.27 -0.62 0.59 1.16 (8
191.57 -1.96 -1.27 -0.62 0.6 117 1.71
191.48 -1.98 -1.28 -0.63 0.6 1.17 1.72
191.38 -2.01 -1.3 -0.63 0.61 1.19 1.74
191.29 -2 -1.3 -0.63 0.6 1.18 1.73
19119 -2.02 -1.31 -0.64 0.61 1.19 1.74
1911 -2.01 -1.31 -0.63 0.61 1.19 1.74
191 -2.04 -1.32 -0.64 0.61 1.2 1.75
190.91 -2.1 -1.36 -0.66 0.62 1.21 1.77
190.81 -2.1 -1.35 -0.65 0.62 1.21 1.78
190.72 -2.08 -1.35 -0.65 0.62 1.21 177
19062 -2.06 -1.33 -0.64 0.62 1.2 1.76
190.53 -2.03 -1.32 -0.64 0.6 1.18 1.73
190.43 -2.01 -1.3 -0.63 0.6 1.17 1.72
End of
190.34 -1.96 -1.27 -0.62 0.58 1.14 1.67 Project
190.24 -1.88 -1.22 -0.59 0.56 1.1 1.62
190.15 -1.89 -1.22 -0.59 0.56 1.09 1.61
190.05 -1.73 -1.12 -0.55 0.53 1.03 1.51
189.96 -1.62 -1.06 -0.52 0.5 0.99 1.45
189.87 -1.52 -0.99 -0.48 0.48 0.94 1.38
Not Used in
189.77 -1.4 -0.92 -0.46 0.44 0.87 1.29 Average
Due to
189.67 -1.3 -0.86 -0.43 0.42 0.82 1.22 Drawdown/
Backwater
189.58 -1.21 -0.8 -0.4 0.39 0.77 1.14 Effects
from
189.48 -1.1 -0.73 -0.37 0.36 0.72 1.07 Boundary
189.39 -1 -0.67 -0.33 0.34 0.68 1.01 Condition
189.3 -0.91 -0.62 -0.31 0.31 0.62 0.93
189.21 -0.78 -0.53 -0.26 0.28 0.55 0.83
189.11 -0.64 -0.44 -0.23 0.23 0.46 0.71
189.02 -0.52 -0.36 -0.18 0.19 0.39 0.59
188.81 -0.29 -0.2 -0.1 0.12 0.24 0.37
188.69 -0.17 -0.12 -0.06 0.07 0.14 0.21
188.59 0 0 0 0 0 0
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Figure 10. Cotton Lane Field Photo Locations for Central Portion of Study Area.
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5.4 Expansion and Contraction Coefficients

The contraction and expansion coefficients of 0.1 and 0.3 respectively were used near the bridges
to accommodate the hydraulic losses that occur due to the presence of the bridges. The Baker
model has a reach near the Estrella Parkway bridge that used 0.3 for both the contraction and
expansion coefficients and these were modified to be 0.1 and 0.3 respectively. The values are

shown in the Appendix.

35 Cross Section Descriptions

The HEC-RAS model was developed to adequately describe the study reach. The upstream most
cross-section in the model is 195.75 while the last downstream cross-section is located at 186.87.
New geometry was incorporated for the channel and overbanks where new topography was
available between cross-sections 188.69 and 194.21. The remaining cross-sections and portions
of the north overbank where new mapping was not available were used exactly as obtained from
the Michael Baker FIS study. Figure 11 shows the locations of the cross-section stations as used
in the HEC-RAS and HEC6-T models for the proposed conditions with the Cotton Lane Bridge
in place as well as the original FIS cross-sections from the Baker study.

During the design portion of the project it was determined that the cross-section alignment
should be slightly modified to better represent the flows in the proposed channel as well as for
existing conditions. The modifications were made based on the results of a two-dimensional
model as well as the proposed channel conditions. The new cross-sections are more correctly
aligned with the flow in the reach under both existing and proposed conditions adequately
represent flow for both the existing and proposed conditions model. The hydraulic baseline was
also slightly modified to stay within the new channel. This resulted in a river mile difference of
approximately 0.01 miles for the realigned cross-sections and at the upstream end of the
modified reach. While the cross-sections are at the same location as the original FIS cross-
sections where they cross the baseline, the alignment across the channel has been modified to
place the cross-sections at more of a right angle to the flow. The Baker cross-sections were
aligned to account for significant flows over the right descending (north) bank and into the farm
areas. With the topography changes and proposed channel modifications we did not see the
overbank flow occurring to the north and thus the cross-section need to be adjusted to better
represent flow in this reach of the river. The original and modified cross-sections are shown in
Figure 11.

The baseline was also modified slightly in this reach to keep it inside the new channel proposed
for the King Ranch Development. This resulted in a slight increase in length. The difference
was on the order of 0.01 miles at most cross sections. The maximum change in location was
0.02 miles. The location where the cross sections intersect the new base line were kept so as to
make the cross sections as comparable as possible between the existing FIS model and the new
existing and proposed conditions models.
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Figure 11. Cross-section cutlines
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5.6

Modeling considerations
5.6.1  Hydraulic Jump and Drop Analysis

No hydraulic jumps or drops are expected within this river reach.

5.6.2  Bridges and Culverts

Two existing bridges exist in the Baker FIS model in this reach. One is at Tuthill Road
and on at Estrella Parkway. Both of these bridges are shown in Figure 11. Additionally a
bridge is proposed at Cotton Lane but is a not a part of this project. The location of this
bridge is also indicated in Figure 11. An additional bridge exists at Bullard Avenue just
upstream of the tie in to the existing floodplain and floodway.

5.6.3 Levees and Dikes

There are no levees in the project however the raised portion of the Tuthill-Jackrabbit
roadway from the new floodplain boundary to the north end of the Tuthill bridge is above
the 100 year water surface elevation and may function as a levee. This alternative was
investigated and water was still below the ground elevation at the base of the canal just
south side of the Norte Vista project. This indicates that the property is outside the 100
year floodplain for both conditions. If the road acts as a levee the WSE along the subject
property is higher but is still contained by natural ground south of the subject property and
canal as shown in Figures 12 and 13.

5.6.4  Islands and Split Flows

There are no islands or split flow areas in the project reach. The models warn of split
flows but the areas are in ineffective flow areas. These areas are usually canals or other
low areas cut off from the active floodplain by natural ground elevations.

5.6.5 Ineffective Flow Areas

The ineffective flow areas were originally prescribed based on the model used in Baker
FIS study. The appropriateness of the ineffective flow areas to the model developed in this
study was verified during this process and adjusted as necessary to represent any changes
since the Baker modeling was performed. All cross-sections were inspected for ineffective
flow areas. A maximum of 4:1 expansion was maintained in developing these areas,
where necessary. The ineffective area heights were raised vertically sufficient to contain
high flows.

The contractions were modeled at 2:1 and the coefficients for expansion and contraction
were 0.1 and 0.3 respectively. The only exception is in the reach near Estrella Parkway
Bridge (194.2) where both the contraction and expansion coefficients were originally set to
0.3. This was modified as to be 0.1 and 0.3 as is standard practice since no clear reason
was determined as to why the higher contraction loss coefficient should be used.
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Figure 12. Norte Vista Area showing Existing Floodway. Floodplain and Portion of Jackrabbit
Trail / Tuthill Road that can act as a Levee.
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Figure 13. Comparison of Floodplain Boundaries with Jackrabbit Trail acting as levee

5.5.6  Supercritical Flow

No areas of supercritical flow were identified in the project.
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5.7  Floodway Modeling

The floodway was modeled by using Method 1 encroachments. The encroached water surface
elevations were less than 1.0 ft above the non-encroached water surface elevations. The bank
stations were not allowed to encroach into the main channel and thus much of the reach has
encroached water surface elevations that are significantly less than the allowable 1.0 ft.

5.8  Problems Encountered During the Study
5.8.1  Special Problems and Solutions
5.8.1.1 Merging of New and Old Topography

The change in the topography in this reach of the Gila River has caused a significant change in
the floodplain and floodway elevations in this reach of the river. The differences between the
existing FIS water surface elevations and those obtained after replacing the FIS bed elevations
with those obtained during this study are shown in Figure 14. The exiting conditions HEC-RAS
model data is included in APPENDIX A-2 and the model is included on the enclosed CD.

Water Surface Elevations
Cotton Lane Bridge / King Ranch Improvements

Gila River
9 Bullard Ave
Bridge
[
920 Cotton Lane [1—|Estrella Pkwy |
Bridge [T |Bridge |
] |
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€ 900
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Figure 14. Floodway and Floodplain Elevations from Baker (1999) Study and Current Modeling

Figure 15 shows the water surface elevation profiles for the 5, 10, 20, 50 and 100 year events.
The results show fairly uniform variation of the water surface profiles for all the flow events
considered in this study. The rapid changes in the channel bottom due to the splicing of the new
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. topography tend to influence the 5-year event the most with the 100 year event being impacted
the least.

King Ranch Pan: Plan 04 12/12/2005
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Figure 15. Existing Condition Water Surface Profiles with New Topography and Without

Project.

The rapid change in thalweg elevation near the right side of Figure 15 (approximately cross-
section 194.2) is located at the Estrella Parkway Bridge where new topography is blended with
the older topography. This is most likely due to the transition from channel bed in the new
topography to the water surface as the channel low point as described in the earlier section
describing the topography. The new topography that was subsequently obtained provided new
topography across the entire river upstream of the bridge and allowed the confirmation that the
change is an artifact of the topography rather than a change in bed elevations for existing
conditions. The same phenomenon also occurs towards the lower end of the model where bed
elevations transition back into water surface elevations for the 13,000 cfs flow. The downstream
transition occurs between cross-sections 188.59 and 188.69. The difference in thalweg
elevations is shown in Figure 16. The maximum difference is in excess of 16 ft while the
average difference is 7.8 ft.

The drop in bed elevation across the transition at 194.2 causes some model instability in HEC-
RAS. The location of the floodway and floodplain lines were not modified in this reach as a
result of the instability but were carried in their existing location from cross section 194.2 to the
tie in at 195.09. This reach is also impacted by flow from the Agua Fria River which enters the
Gila just upstream of the Bullard Avenue Bridge.
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Gila River - King Ranch Reach
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Figure 16. Difference in Thalweg Elevations between 1993 and 2003/2004 Surveys.

5.9 Modeling Warning and Error Messages

Several warnings and messages were noted. Most of the warnings dealt with divided flow
situations. These involved areas of the far overbanks where berms, canals or other features have
cut the floodplain off from the channel. These all occurred in areas of ineffective flow.

The most significant warning message occurs at cross section 194.29 which is immediately
upstream of the Estrella Parkway Bridge. This is due to the change in topography from the old
to the new at the cross section downstream. This change left a “bump” in the bed of the river
due to both the flow in the river during the 1993 data collection and the change in river
topography since 1993.

No errors were noted in the models.

5.10 Calibration

The effective model was originally run as accepted by FEMA with only minor changes at the
bridge bounding cross sections to conform to the latest version of HEC-RAS. The updated
topography was inserted into the approved model and changes noted. All other parameters were
left as they were in the original FIS model. No other calibration was performed on the model.

River Research & Design, Inc. 38 June 2007




Gila River — Norte Vista LOMR Technical Data Notebook

5.11 Final Results
5.11.1 Hydraulic Analysis Results

It can be noted that there is a large difference between the FIS and new floodplain elevations in
this reach. The majority of this difference is due to the change in topography subsequent to the
1993 FIS model as well as the impact of the 13,000 cfs flow in the channel at the time the FIS
topography was flown in 1993.

5.11.2 Verification of Results

The RAS results correspond closely to the effective model where the old topography was used.
The areas where new topography was used vary from the original HEC-RAS model. The
stationing is somewhat different (up to 0.02 miles) due to the adjustment of the model baseline to
keep it inside the modified channel under the proposed conditions. Thus differences of up to
0.02 river miles are due to changes in the base line rather than changes in the cross section
location and the values can be compared directly.

River Research & Design, Inc. 39 June 2007




Gila River - Norte Vists LOMR Technical Data Notebook

Table 7. HEC-RAS Output for Effective and New Existing Conditions Model June 21, 2007
Combined Stantec / R2D Existing Conditions Model
River Sta |[Profile Q Total Min Ch El |W.S. Elev [Delta Crit W.S. [E.G. Elev |E.G. Slope]Vel Chnl _[Flow Area |Top Width [Froude #
(cfs) (ft) () WSE (ft) |(ft) (ft) (f/ft) (ft/s) (sq ft) (ft) Channel
195.145 Bullard Ave Bridge
TIE IN TO EFFECTIVE FLOODPLAIN
195.13|Cor. Effect| 227000 900 913.44 908.68 914.92| 0.001418 9.84| 23807.05| 2248.43 0.49
195.13|Existing 227000 900 913.23 -0.21 908.68 914.76| 0.001504 10.02| 23345.57| 2237.73 0.5
195.09|Cor. Effect| 227000 898.8 912.85 909.24 914.51| 0.00184 10.48| 23074.76| 3848.86 0.54
195.09|Existing 227000 898.8 912.57 -0.28 909.24 914.32| 0.002001 10.76] 22299.35| 3657.99 0.57
195|Cor. Effect 227000 897 912.41 908.48 913.56| 0.001376 8.86| 27948.24| 4577.61 0.47
195|Existing 227000 897 912.05 -0.36 908.48 913.29]| 0.001539 9.18| 26683.25| 4365.95 0.49
194.91|Cor. Effect| 227000 896.9 911.92 907.63 912.88| 0.001205 8.06| 30748.51| 5021.53 0.43
194.91|Existing 227000 896.9 911.43 -0.49 907.63 912.52| 0.001445 8.56| 28689.01 4973.5 0.47
194.81|Cor. Effect] 227000 896 911.71 905.84 912.34| 0.000684 6.6] 37515.93| 5264.84 0.34
194.81|Existing 227000 896 911.16 -0.55 905.84| 911.88| 0.000817 7| 35130.51] 5165.74 0.37.
194.72|Cor. Effect| 227000 895.7] 911.36 905.79 912| 0.000753 6.62| 36744.11] 5001.37 0.35
194.72|Existing 227000 895.7 910.72 -0.64 905.79 911.46] 0.000926 7.07| 34241.34] 4705.38 0.38
194.62|Cor. Effect 227000 896 911.07 905.58 911.62| 0.000666 6.13| 38687.76] 5461.49 0.32
194.62|Existing 227000 896 910.34 -0.73 905.58 910.99| 0.000859 6.67| 35666.16] 5278.02 0.36
194.53|Cor. Effect] 227000 895.2 910.71 905.21 911.27| 0.00071 6.2| 38432.97| 6387.64 0.33
194.53|Existing 227000 895.2 909.83 -0.88 905.21 910.53| 0.000967 6.87| 34572.3] 5319.66 0.38]
194.4|Cor. Effect] 227000 896 910.1 904.77 910.78| 0.000786 6.78| 36073.54 6537.2 0.35
194.4|Existing 227000 896 908.85 -1.25 904.77 909.76/ 0.00122 7.83] 30954.36| 5834.81 0.43
194.29|Cor. Effect 227000 896.2 909.25 904.97 910.17] 0.001178 7.83| 30026.48| 5947.63 0.43
194.29|Existing 227000 896.2 906.81 -2.44 904.97 908.44| 0.002932 10.41| 22624.69| 5080.08 0.65
. 194.21|Cor. Effect 227000 895 908.09 903.83 909.47| 0.00154 9.43] 24065.17| 2139.48 0.5
194.21|Existing 227000 883.1 905.84 -2.25 902.06 907.36] 0.001658 9.89| 22970.87| 2979.75 0.53
194.205 Estrella Parkway Bridge
194.18|Cor. Effect 227000 895 907.9 903.83 909.33] 0.00163 9.6] 23651.1] 2137.99 0.51
194.2|Existing 227000 882.97 905.54 -2.36 901.99 907.12]| 0.001784 10.1] 22475.03 2480.1 0.55
194.09|Cor. Effect] 227000 891.9 906.48 904.28 908.19] 0.002976 10.48| 21660.59| 5496.29 0.64
194.1|Existing 227000 883.87 904.89 -1.59 901.14 906.2| 0.001547 9.2| 24796.13| 4390.06 0.51
194.01|Cor. Effect 227000 894.1 905.82! 902.59 906.93| 0.001899 8.45| 26850.71| 5422.52 0.5
194.02|Existing 227000 885.49 904.35 -1.47 900.33 905.46] 0.00138 8.45| 26871.63| 4253.57 0.47
193.93|Cor. Effect 227000 894.1 905.53 901.12 906.28| 0.001111 6.96| 32682.98| 4960.39 0.4
193.94|Existing 227000 885.38 904.03 -1.5 899.39 904.93]| 0.001122 7.65| 29970.23| 4683.23 0.42
193.86|Cor. Effect 227000 892 905.11 900.74 905.85| 0.001114 6.93| 32753.66] 4575.13 0.4
193.87|Existing 227000 882.8 903.69 -1.42 898.76 904.49] 0.001007 7.26| 32262.01| 4427.13 0.39
193.78|Cor. Effect| 227000 892.2 904.75 899.63 905.37| 0.00097 6.33| 35874.07| 4101.57 0.35
193.79|Existing 227000 882.55 903.27 -1.48 898.23 904.02| 0.001117 7.03| 33925.36] 4083.98 0.38
193.71|Cor. Effect 227000 891.3 904.3 899.46 905/ 0.001157 6.69| 33916.43| 3491.22 0.38
193.73|Existing 227000 882.18 902.83 -1.47 898.08 903.65| 0.000975 7.39]| 32509.36] 3422.12 0.4
193.65|Cor. Effect 227000 890 903.8 899.09 904.56]| 0.001228 7.01| 32396.55| 3334.06 0.39
193.62|Existing 227000 878.21 902.05 -1.75 897.98 903.03| 0.001218 8.05| 29855.05| 3219.12 0.45
193.54|Cor. Effect 227000 889.8 902.93 898.88 903.82| 0.001382 7.6] 2996548 3343.41 0.44
193.53|Existing 227000 878.96 901.51 -1.42 897.32 902.43| 0.001137 7.82| 30702.08| 3344.27 0.43
193.45|Cor. Effect 227000 888.9 902.25 898.15 903.1f 0.00162 7.43| 30532.05| 3530.86 0.43
193.43|Existing 227000 879.37 901.1 -1.15 896.46 901.89| 0.000967 7.19] 32988.75| 3715.32 0.4
193.36|Cor. Effect 227000 888.7 901.61 897.59 902.41| 0.001162 7.17| 32169.06| 3878.69 0.42
. 193.34|Existing 227000( 881.18 900.75 -0.86 895.9] 901.42| 0.000841 6.64| 34858.21| 388349 0.37
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Table 7. HEC-RAS Output for Effective and New Existing Conditions Model

Combined Stantec / R2D Existing Conditions Model

June 21, 2007

River Sta_[Profile Q Total _|Min Ch El [W.S. Elev |Delta Crit W.S. |E.G. Elev |E.G. Slope]Vel Chnl _|Flow Area [Top Width |Froude #
(cfs) (ft) (ft) WSE (ft) |(ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel

193.24|Cor. Effect] 227000 888 900.72 897.06 901.57| 0.001645 7.39| 31095.88] 4150.34 0.46
193.25|Existing 227000 880.67 900.34 -0.38 895.48 900.97] 0.001037 6.42| 35888.74 4130.9 0.37
193.16|Cor. Effect| 227000 884.8 899.83 896.56 900.78| 0.002012 7.81] 29367.2| 4179.14 0.5
193.16|Existing 227000 880.66 899.83 0 895.44 900.5| 0.000916 6.67| 34876.11| 4280.55 0.4
193.07|Cor. Effect] 227000 883.9 899.45 893.82 900.06| 0.000903 6.25| 36849.99| 4364.17 0.36
193.07|Existing 227000 881.99 899.45 0 894.72 900.07| 0.000809 6.41| 36863.37| 4504.31 0.37
192.97|Cor. Effect] 227000 883 899.04 893.61 899.58| 0.000806 5.98| 38933.65| 5020.35 0.33
192.98|Existing 227000 880.71 899.02 -0.02 894.32 899.66| 0.000871 6.51] 36831.25| 4501.19 0.37
192.88|Cor. Effect| 227000 883.7 898.53 893.47 899.15| 0.000925 6.43| 37040.51| 5456.69 0.35
192.89|Existing 227000 880.09 898.37. -0.16 894.01 899.12| 0.001351 7.08]| 35406.87| 5079.01 0.4
192.78|Cor. Effect| 227000 883.3 898.14 892.61 898.73| 0.000708 6.41| 38896.72 6211.9 0.34
192.79|Existing 227000 876.81 897.48 -0.66 893.64 898.36| 0.001733 7.77| 33982.21] 5344.82 0.44
192.69|Cor. Effect| 227000 882.7 897.8 892.37 898.38| 0.000677 6.53| 39839.13| 6880.82 0.33

192.7 |Existing 227000 876.64 896.65 -1.15 892.33 897.59] 0.00135 8.15| 34668.83| 5676.24 0.43

192.6|Cor. Effect] 227000 883.7 897.49 892.8 897.99| 0.000799 6.06| 40747.94| 6443.18 0.32
192.61|Existing 227000 878.15 896.06 -1.43 891.72 896.98| 0.001156 8.23| 35074.86| 5867.25 0:43
192.51|Cor. Effect| 227000 883.3 896.86 893.05 897.54| 0.000955 7.21| 36499.05| 7531.22 0.39
192.52|Existing 227000 878.23 895.44 -1.42 890.81 896.39| 0.001143 8.26| 33829.27 6069.9 0.42
192.42|Cor. Effect| 227000 883.2| 896.36 892.68| 897.03| 0.001202 7.18| 36197.95| 7133.54 0.4
192.42|Existing 227000 876.63 894.76 -1.6 891.45 895.76| 0.001342 8.73| 31983.89| 5805.89 0.46
192.33|Cor. Effect| 227000 884.2 895.51 892.7 896.37| 0.001428 8.1] 33196.96| 6171.26 0.47
192.33|Existing 227000 876.06 893.82 -1.69 890.83 895.01f 0.00162 9.25| 30200.71| 5967.72 0.5
192.23|Cor. Effect| 227000 883.7 895.12 891.34 895.67| 0.001029 6.25| 38851.23| 6812.14 0.36
192.23|Existing 227000 876.72 893.24 -1.88 889.65 894.18| 0.001411 8.12| 33685.09| 5890.23 0.44
192.13|Cor. Effect| 227000 883.1 894.53 891.11 895.04| 0.001305 5.62| 39743.45| 7677.65 0.34
192.14|Existing 227000 875.94 892.61 -1.92 889.42 893.48| 0.001356 7.83| 35378.34| 6572.73 0.44
192.04|Cor. Effect| 227000 882 894.07 890.72 894.52| 0.000824 5.59| 42424.03| 7766.74 0.34
192.04|Existing 227000 876.36 892.06 -2.01 888.54 892.82| 0.001176 7.2| 38409.08| 6336.14 0.41
191.94|Cor. Effect| 227000 8814 893.7 889.79 894.09| 0.000797 5.07| 45584.1]| 7948.92 0.3
191.95|Existing 227000 874.98 891.55 -2.15 887.6 892.25| 0.001012 6.8| 40187.71| 6282.49 0.39
191.84|Cor. Effect| 227000 880.8 893.24 893.64| 0.000911 5.26| 45223.06| 7847.64 0.32
191.86|Existing 227000 874.43 891.08, -2.16 886.73 891.74| 0.000978 6.44| 40953.98| 6189.44 0.37
191.75|Cor. Effect| 227000 880.4| 892.86 888.67| 893.19| 0.000796 4.82| 49970.53| 8659.98 0.29
191.76|Existing 227000, 874.62 890.6 -2.26 886.58 891.22| 0.001009 6.2| 43226.16] 6578.67 0.36
191.65|Cor. Effect| 227000 879.1 892.5 887.65 892.8| 0.000606 4.57 53249| 9077.19 0.27
191.67|Existing 227000 872.6 890.03 -2.47 886.43 890.69| 0.001104 6.22| 42056.9| 6300.26 0.38
191.55|Cor. Effect] 227000 876.5 892.22 887.42 892.5| 0.000677 4.39| 54705.82| 9150.76 0.26
191.57|Existing 227000 870.63 889.55 -2.67 885.66 890.16]| 0.000936 57| 45028.5| 6269.06 0.35
191.46(Cor. Effect| 227000 879 891.88 887.33 892.16| 0.000657 4.34| 53804.05 8798.2 0.27
191.48|Existing 227000 870.63 889.1 -2.78 885.67 889.63| 0.001143 6.14| 41109.4| 6197.89 0.39
191.36|Cor. Effect] 227000 879.2 891.53 887.22 891.8| 0.000745 4.16] 54771.66| 9220.32 0.26
191.38|Existing 227000 871.69 888.63 -2.9 884.7 889.09| 0.000958 5.61| 44256.73 6622.2 0.34
191.27|Cor. Effect| 227000 879 891.23 886.23 891.46] 0.00057 3.81] 59113.2| 9572.63 0.23
191.29|Existing 227000 870.63 888.21 -3.02 883.78 888.62| 0.000855 5.31| 46012.75| 6935.29 0.32
191.17[Cor. Effect| 227000 879.3 890.94 885.71 891.18]| 0.000553 3.96] 58001.98| 9540.22 0.23
191.19|Existing 227000 869.78 887.79 -3.15 882.89 888.21| 0.000795 5.35| 45676.42 7262.12 0.31
191.08[Cor. Effect] 227000 877.3 890.65 885.43 890.9| 0.000536 4.07 57635 9711.45 0.23
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Table 7. HEC-RAS Output for Effective and New Existing Conditions Model
Combined Stantec / R2D Existing Conditions Model

June 21, 2007

River Sta_|Profile Q Total _|Min Ch El |W.S. Elev [Delta Crit W.S. [E.G. Elev [E.G. Slope{Vel Chnl _|Flow Area | Top Width [Froude #
(cfs) (ft) (ft) WSE (ft) |(ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
191.1|Existing 227000 870.88 887.44 -3.21 882.08 887.85( 0.000644 5.25| 46420.29]| 7374.02 0.3
190.99|Cor. Effect| 227000 876.8 890.4 884.28 890.66| 0.000469 4.2| 57790.23| 7494.27 0.23
191|Existing 227000 869.64 887.05 -3.35 881.88 887.51| 0.000704 5.51| 44116.21] 7043.55 0.31
190.89|Cor. Effect| 227000 876.2 890.18 883.88 890.41| 0.000487 4.04| 58720.39| 10378.21 0.22
190.91|Existing 227000 867.98 886.63 -3.55 881.54 887.13| 0.000804 5.71| 42809.86| 7269.76 0.32
190.8|Cor. Effect] 227000 875.8 889.97 883.73 890.2| 0.000447 3.9] 60413.32] 11719.18 0.21
190.81|Existing 227000 867.86 886.27 -3.7 881.12 886.75| 0.000694 5.67| 43515.63 7494.5 0.32
190.71|Cor. Effect] 227000 875.3 889.76 883.41 889.98| 0.000456 3.86| 61067.79] 11919.51 0.21
190.72|Existing 227000 866.3| 885.93 -3.83] 880.48 886.4[ 0.00069 5.6 44744.39| 7567.59 0.31
190.62|Cor. Effect] 227000 872.2 889.5 882.54 889.75| 0.000472 3.97| 57867.1] 11205.91 0.2
190.62|Existing 227000 867.37 885.56 -3.94 880.08 886.04| 0.000766 5.65| 44095.21| 6953.89 0.31
190.53|Cor. Effect| 227000 874.1 889.2 882.19|  889.47| 0.000687 4.22] 54383.1] 11111.69 0.22
190.53|Existing 227000 866.16 885.1 -4.1 879.61 885.61[ 0.000919 5.83] 41990.17| 5568.45 0.32
190.43|Cor. Effect| 227000 874.2| 888.82 881.51 889.12 0.00075 4.47| 54839.95| 11248.1 0.23
190.43|Existing 227000 867.42 884.58 -4.24 878.92 885.15] 0.000918 6.14] 41389.8| 5370.74 0.33
190.34|Cor. Effect| 227000 873 888.35 881.37 888.65| 0.001233 4.39| 52085.64] 11643.56 0.24
190.34|Existing 227000 866.61 884.11 -4.24 878.36 884.67| 0.000991 6.12| 42309.69| 5453.74 0.33
190.24|Cor. Effect| 227000 873 887.82 880.86 888.13| 0.000861 4.46| 51604.94| 11847.98 0.24
190.24|Existing 227000 866.29 883.58 -4.24 877.78 884.13| 0.001122 6.12| 42974.58] 5162.69 0.33
190.15|Cor. Effect| 227000 873.8 887.01 882.2 887.5 0.002 5.62| 41355.2] 12521.23 0.34
190.15|Existing 227000 865.74 882.72 -4.29 878.04 883.49| 0.001463 7.16] 36946.05 4887.6 0.4
190.05|Cor. Effect| 227000 873.8 885.99 881.79 886.56| 0.001708 6.12| 37817.95| 12160.34 0.38
190.05|Existing 227000 858.06 882.1 -3.89 875.75 882.72| 0.00139 6.47| 42321.89| 5183.88 0.35
189.96|Cor. Effect| 227000 873.7 884.93 881.25 885.56] 0.00254 6.41| 35768.85| 11879.18 04
189.96|Existing 227000 857.56 881.46 -3.47 875.66 882.06| 0.00132 6.38| 41646.34| 5994.58 0.34
189.87|Cor. Effect| 227000 872.5 883.54 880.41 884.24| 0.002852 6.75] 33882.41| 11839.84 0.44
189.87|Existing 227000 862.94 880.8 -2.74 874.83 881.37| 0.00151 6.23| 42478.85| 5961.75 0.34
189.77|Cor. Effect| 227000 869.9 882.48 878.25 882.95| 0.001848 5.49| 41247.31| 12202.15 0.34
189.77|Existing 227000 860.75 880.3 -2.18 873.42 880.71| 0.000913 5.3] 49580.35| 9166.13 0.28
189.68[Cor. Effect] 227000 864.6] 881.65 877.27 882.1] 0.001501 5.42| 42378.98| 12293.09 0.33
189.67|Existing 227000 862.77 879.81 -1.84 873.14 880.24| 0.000896 5.4| 48887.17| 9148.01 0.28
189.58|Cor. Effect| 227000 867.7 880.91 876.36 881.36/ 0.001514 5.53| 42682.8] 11905.5 0.34
189.58|Existing 227000 857.92 879.34 -1.57 872.76 879.76| 0.001003 5.37| 49366.23| 9112.92 0.28
189.49|Cor. Effect| 227000 863.4 880.32 875.29 880.7| 0.001081 5.1] 47016.49| 10728.38 0.31
189.48|Existing 227000 857.85 878.93 -1.39 871.94 879.31| 0.000783 5.11]| 50748.71| 9789.47 0.26
189.39Cor. Effect] 227000 866.8| 879.75 874.86)| 880.15] 0.001145 5.29] 46038.21]| 10705.65 0.32
189.39|Existing 227000 855.02 878.58 -1.17 871.32 878.95| 0.000637 5.02 52034| 10236.19 0.26
189.31|Cor. Effect] 227000 865.8 879.34 874.2 879.7] 0.001026 5.02] 48027.75[ 10326.3 0.3
189.3|Existing 227000 856.36 878.25 -1.09 871.53 878.63| 0.000843 5.1] 50633.75] 10089.01 0.27
189.22Cor. Effect] 227000 864.7 878.92 874.04 879.26| 0.001017 4.89] 48879.11| 9433.39 0.29
189.21|Existing 227000/ 856.97| 877.83 -1.09] 870.89] 878.18| 0.000972 4.86] 50889.97| 9761.26 0.26
189.12|Cor. Effect] 227000 863.1 878.47 873.77| 878.81| 0.001015 4.97] 49123.61 9037.2 0.3
189.11|Existing 227000 857.4 877.35 -1.12 869.73 877.68| 0.000955 4.62| 52170.65| 9434.89 0.25
189.02|Cor. Effect| 227000 863.4 878 873.67 878.37| 0.000958 5.15| 49359.91| 9413.65 0.32
189.02|Existing 227000 855.16 876.85 -1.15 868.98 877.19| 0.000957 4.73]| 52162.66] 9211.87 0.26
188.81|Cor. Effect| 227000 863.5 877.31 871.67 877.6] 0.000604 4.41| 53904.1| 8506.25 0.25
188.81|Existing 227000 852.25 876.09 -1.22 866.91 876.42| 0.00053 4.64| 52309.21] 8415.25 0.23
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Table 7. HEC-RAS Output for Effective and New Existing Conditions Model
Combined Stantec / R2D Existing Conditions Model

June 21, 2007

River Research Design, Inc. 43

River Sta_[Profile QTotal _ [Min Ch El |W.S. Elev |Delta Crit W.S. [E.G. Elev [E.G. Slope{Vel Chnl _[Flow Area [Top Width [Froude #
(cfs) (ft) (ft) WSE (ft) |(ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
188.7|Cor. Effect| 227000 863.3 876.86 872.22 877.19| 0.000909 4.79| 49805.93 8743.5 0.28
188.69|Existing 227000 850.62 875.64 -1.22 868.19 876.02| 0.000858 5.01] 47656.55| 8476.33 0.26/
188.59|Cor. Effect| 227000 861.4| 876.44 871.17|  876.76| 0.000765 4.67| 50873.55] 7530.72 0.27
188.59|Existing 227000 852.76 875.22 -1.22 868.14 875.55| 0.000835 4.74| 50356.12 9087.3 0.26
188.5[Cor. Effect| 227000 860.5 876.12 870.33 876.4| 0.00069 4.44| 53393.4| 7597.74 0.24
188.5|Existing 227000 852.73 874.87 -1.25 867.21 875.19| 0.00066 4.65| 52281.7| 9430.57 0.24
188.39Cor. Effect| 227000 860.7 875.81 868.98 876.11] 0.000487 4.58| 54047.77| 7353.55 0.24
188.39|Existing 227000 852.73 8745 -1.31 866.13 874.83| 0.000632 4.77| 51428.02| 8574.63 0.24
188.29|Cor. Effect| 227000 859.6 875.45 869.32 875.86| 0.000472 5.41| 47908.43| 7326.69 0.28
188.29|Existing 227000 852.62 874.12 -1.33 866.08 874.49| 0.000678 5.02] 49349.5| 7572.93 0.25
188.2|Cor. Effect| 227000 859.3 875 868.81 875.54| 0.000962 6.21| 41666.16] 7148.81 0.31
188.2|Existing 227000 852.5 873.79 -1.21 864.43 874.24| 0.000384 5.54| 46344.16] 6831.61 0.25
188.1|Cor. Effect| 227000 855.8] 874.36 868.84 875.07| 0.000862 7.28| 37966.03| 6595.49 0.36,
188.1|Existing 227000] 850.29) 873.35 -1.01 864.63 873.92| 0.001042 6.39] 40505.92| 6471.46 0.28
188.07|Cor. Effect| 227000 855 874.27 866.15 874.91| 0.000558 6.89] 39209.3 5733.8 0.31
188.07 |Existing 227000 849.32 872.98 -1.29 864.69 873.74| 0.000644 7.34| 35837.88| 5491.49 0.32
188.055 Tuthill Road Bridge
188.04|Cor. Effect| 227000 855 874.21 866.15 874.88| 0.000577 6.99]| 38249.08] 5733.34 0.31
188.04|Existing 227000 849.15 872.95 -1.26 864.98 873.71| 0.000686 7.43] 37619.47| 5982.72 0.33
188|Cor. Effect| 227000 858.3 874.03 871.1 874.7| 0.000857 7.29| 37571.52| 7288.17 0.39
188|Existing 227000 848.62 872.83 -1.2 866.6 873.5| 0.000683 7.14] 38490.64 6770 0.35
187.91|Cor. Effect| 227000 856.5 873.54 870.77 874.24| 0.00087 7.26] 35901.3| 5898.49 04
187.91|Existing 227000 848.62 872.48 -1.06 864.99 873.12| 0.000748 6.79] 38024.27 5679.51 0.35
187.82|Cor. Effect| 227000 855.4 872.91 870.06 873.76| 0.001124 7.77] 32039.06| 5367.22 0.46
187.82|Existing 227000 848.62 871.94 -0.97 864.07 872.55| 0.002189 6.19] 36262.91| 5264.31 0.34
187.73|Cor. Effect] 227000 855.4 872.38 869.18 873.23] 0.001124 7.74| 32553.39| 7780.66 0.45
187.73|Existing 227000 848.62 871.3 -1.08 863.24 871.87| 0.001018 6.17| 37870.58 5318.3 0.33
187.64|Cor. Effect| 227000 856.1 872.07 868.39 872.75| 0.000847 6.99| 36451.52| 8098.67 0.38
187.64|Existing 227000 848.72 870.79 -1.28 864 871.47| 0.000754 6.89| 36026.82 4659.9 0.36
187.54|Cor. Effect| 227000 855.9 871.57 867.67 872.34| 0.000939 7.28| 33186.02| 8488.08 0.42
187.54|Existing 227000 849.28 870.51 -1.06 863.69 871.11] 0.000716 6.4] 37172.48| 4371.62 0.34
187.45|Cor. Effect 227000 855.3 871.35 867 871.92]| 0.000722 6.45| 38833.45 9340.2 0.36
187.45|Existing 227000 849.28 870.3 -1.05 863.05 870.78| 0.00061 5.88] 42067.25| 5807.55 0.3
187.36|Cor. Effect| 227000 853.7 870.83 866.53 871.53| 0.000766 6.99| 36029.66] 9688.99 0.38
187.36|Existing 227000 847.91 869.92 -0.91 862.03 870.47] 0.000613 6.12| 40288.38 7304.78 0.31
187.24|Cor. Effect| 227000 853.8 869.81 866.24 870.85]| 0.001547 8.48| 30575.3| 8205.17 0.47
187.24|Existing 227000 848.31 869.57 -0.24 861.17 870.07| 0.000633 5.87| 41963.38| 7928.29 0.28
TIE IN TO EFFECTIVE FLOODPLAIN
187.15 qu. Effect] 227000 853.2| 869.48 864.95| 870.16| 0.000967 6.9] 36063.86] 8795.17 0.38
187.15|Existing 227000{ 846.94| 869.37 -0.11 860.15| 869.78| 0.000475 5.33] 46492.78| 9771.91 0.26
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. 6. Erosion and Sediment Transport

Since no changes are being proposed to this reach of the river in this LOMR, no sediment
modeling was performed in support of this portion of the study.
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7. Draft FIS Report Data
7.1 Summary of Discharges

The peak discharges used in the hydraulic analysis of all the conditions modeled were developed

by the U.S. Army Corps of Engineers (1996) and are shown in Table 8.

Table 8. Peak Discharge Values Used in Hydraulic Models

River Station Discharge (cfs)
River ID
(miles) 5-Year | 10-Year | 20-Year | 50-Year | 100- Year | 500-Year
Gila
195.75 23,500 | 57,000 92,000 185,000 227,000 285,000
River . : '

7.2 Floodway Data

The encroached floodway surcharge data is shown in Table 9 along with the tie in cross sections
and water surface elevations for both the floodway and floodplain.

River Research & Design, Inc.
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Table 9. Floodway and Floodplain Water Surface Elevations and Encroachment Depths.

King Ranch / Cotton Lane Bridge CLOMR

River Research Design, Inc.

6/21/2007
JEffective Model | Existing
FW-FP
Profile Delta WSE Stantec Profile
River Sta | W.S. Elev| Delta WSE | | Exist-Eff River Sta [ W.S. Elev|Delta WSE
[(19] () () (ft) (ft)
FP 195.09! 912.92 -0.35|TIE IN 195.09 912.57
FW 195.09, 913.3 0.37, -0.34) 195.09| 912.96 0.38
FP 195 912.5 -0.45 195 912.05
FW 195 912.75 0.25 -0.44 195 912.31 0.26
FP 194.91 912.04 -0.61 194.91 911.43
FW 194.91 912.26 0.23 -0.55 194.91 911.71 0.28
FP 194.81 911.83 -0.67 194.81 911.16
FW 194.81 912.05 0.22 -0.61 194.81 911.44 0.29
FP 194.72 911.49 -0.77] 194.72 910.72
FW 194.72|  911.67 0.18 -0.71 194.72]  910.96 0.25)
FP 194.62] 911.22 -0.88 19462 910.34
FW 194.62 911.28 0.06] -0.83 194.62 910.45 0.12
FP 194.53| 910.88 -1.05] 194.53|  909.83]
FW 194.53 910.9 0.01 -0.97 194.53| 909.93 0.11
FP 194.4 910.3] -1.45 194.4 908.85
FW 194.4| 910.25 -0.05 -1.32 194.4]  908.93| 0.11
FP 194.29 909.44 -2.63 194.29| 906.81
FW 194.29 909.38 -0.06 -2.44 194.29] 906.94 0.18
FP 194.21 908.21 -2.37] 194.21 905.84
FW 194.21 908.23 0.02 -2.15] 194.21 906.08 0.31
FP 194.195 B 907.98 -2.43 194.205 B 905.55
FW _ 194.195 Bl 908 0.02 -2.19 194.205 B 905.81 0.26
Estrella Parkway
FP 194.195 B 907.86 -2.41 194.205 B 905.45
FW 194.195 B 907.88, 0.02 -2.3 194.205 B 905.58 0.12
FP 194.18] 907.96) -2.42) 194.2]  905.54]
FW 194.18 907.98 0.02 -2.26 194.2 905.72 0.18!
FP 194.09 906.48 -1.59 194.1 904.89
FW 194.09 906.54 0.05 -1.41 194.1 905.13 0.24
FP 194.01 905.82 -1.47 194.02 904.35
FW 194.01 905.9 0.08 -1.24 194.02 904.66 0.3
FP 193.93 905.53 -1.5 193.94 904.03
FW 193.93 905.61 0.08 -1.25 193.94 904.36 0.33,
FP 193.86]  905.11 -1.42 193.87) 903.69
FW 193.86 905.21 0.1 -1.17. 193.87 904.04 0.35
EP 193.78]  904.75, -1.48] 193.79 903.27
FW 193.78 904.86! 0.11 -1.24 193.79 903.62 0.35,
FP 193.71 904.31 -1.48 193.73 902.83
FW 193.71] 904.44 0.13) -1.22 193.73] 903.22 0.39
FP 193.65 903.8 -1.75 193.62 902.05
FW 193.65 903.96 0.16 -1.48 193.62 902.48 0.43
FP 193.54 902.93| -1.42 193.53 901.51
FW 193.54 903.14 0.22 -1.2 193.53 901.94 0.42
FP 193.45 902.25 -1.15 193.43 901.1
FW 193.45 902.53 0.28 -0.93 193.43 901.6 0.49
FP 193.36 901.61 -0.86 193.34 900.75
FW 193.36 901.95 0.33 -0.62 193.34 901.33 0.57
FP 193.24 900.72 -0.38 193.25 900.34
FW 193.24 901.21 0.49 —0.26[ 193.25] 900.95 0.61
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Table 9. Floodway and Floodplain Water Surface Elevations and Encroachment Depths.

King Ranch / Cotton Lane Bridge CLOMR

6/21/2007
[Effective Model | Existing
FW-FP
Profile Delta WSE Stantec Profile
River Sta | W.S. Elev| Delta WSE | | Exist-Eff River Sta | W.S. Elev|Delta WSE
() (M (ft) (ft) (ft)
FP 193.16 899.83 0 193.16 899.83
FW 193.16 900.56 0.72 -0.02 193.16 900.54! 0.7
FP 193.07 899.45 0 193.07, 899.45)
FW 193.07, 900.27 0.82 -0.03 193.07, 900.24 0.78
FP 192.97| 899.04 -0.02 192.98|  899.02
FW 192.97[ 899.92 0.88 -0.08 192.98|  899.84 0.81
FP 192.88 898.53 -0.16 192.89 898.37,
FW 192.88 899.48 0.95 -0.2 192.89 899.28 0.89
FP 192.78| 898.14 -0.66 192.79 897.48
FW 192.78| 899.03 0.9 -0.57 192.79 898.46 0.96!
FP 192.69 897.8 -1.15 192.7 896.65
FW 192.69| 898.67 0.87 -1.01 192.7|  897.66 1
FP 192.6]  897.49| -1.43 192.61 896.06
FW 192.6 898.24 0.75 -1.18 192.61 897.06 1
FP 192.51 896.86 -1.41 192.52 895.45
FW 192.51 897.67 0.82 -1.22 192.52 896.45 1
FP 192.42 896.36 -1.59 192.42 894.77
FW 192.42 897.21 0.85 -1.44 192.42 895.77| 1
Future Cotton Lane Bridge
FP 192.33| 895.51 -1.67, 192.33 893.84
FW 192.33, 896.36 0.85 -1.52 192.33) 894.84 1
FP 192.23 895.12 -1.85 192.23 893.27,
FW 192.23 896.01 0.89 -1.83 192.23 894.18 0.91
FP 192.13 894.53 -1.89 192.14 892.64
FW 192.13 895.34 0.82 -1.96' 192.14 893.38 0.73]
FP 192.04 894.07 -1.96 192.04 892.11
FW 192.04 894.81 0.74 -2.08 192.04 892.73 0.62,
FP 191.94 893.7 -2.08 191.95 891.62
FW 191.94] 894.41 0.71 -2.21 191.95] 892.2 0.59
FP 191.84 893.24, -2.09 191.86 891.15
FW 191.84 893.93 0.69 -2.18 191.86 891.75 0.59
FP 191.75 892.86! -2.17 191.76 890.69
FW 191.75 893.5 0.64 -2.32 191.76 891.18 0.49,
FP 191.65 892.5 -2.34 191.67 890.16)
FW 191.65 893.14 0.64 -2.61 191.67, 890.53| 0.37,
FP 191.55 892.22 -2.51 191.57 889.71
FW 191.55 892.83 0.61 -2.84 191.57 889.99, 0.26
FP 191.46| 891.88 -2.78 191.48| 889.1
FW 191.46 892.5 0.61 -3.11 191.48]  889.39) 0.3
FP 191.36 891.53 -2.9, 191.38 888.63
FW 191.36]  892.11 0.58, -3.2 191.38|  888.91 0.27
FP 191.27 891.23 -3.02 191.29 888.21
FW 191.27 891.78 0.55 -3.36 191.29 888.42 0.23
FP 191.17 890.94 -3.15 191.19 887.79
FW 191.17 891.41 0.48 -3.43 191.19 887.98 0.2
FP 191.08 890.65| -3.21 191.1 887.44
FW 191.08]  891.05 0.39; -3.41 191.1 887.64 0.21
FP 190.99 890.4] -3.35 191 887.05,
FW 190.99|  890.77 0.37 -3.5 191 887.27 0.23,
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Table 9. Floodway and Floodplain Water Surface Elevations and Encroachment Depths.

King Ranch / Cotton Lane Bridge CLOMR

6/21/2007
Effective Model | |Existing
FW-FP
Profile Delta WSE Stantec Profile
River Sta [ W.S. Elev| Delta WSE | | Exist-Eff River Sta | W.S. Elev|Delta WSE
(ft) () ) ) ()
FP 190.89! 890.18 -3.55 190.91 886.63
FW 190.89 890.48 0.3 -3.61 190.91 886.87. 0.25
FP 190.8| 889.97 -3.7 190.81 886.27
FW 190.8 890.2 0.23 -3.7 190.81 886.5 0.25]
FP 190.71 889.76| -3.83 190.72|  885.93
FW 190.71 889.91 0.14] -3.77 190.72 886.14 0.23,
FP 190.62 889.5 -3.94 190.62 885.56
FW 190.62 889.66 0.15 -3.91 190.62 885.75 0.21
FP 190.53 889.2 -4.1 190.53 885.1
FW 190.53| 889.37 0.17 -4.1 190.53 885.27 0.19
FP 190.43| 888.82 -4.24 190.43|  884.58
FW 190.43|  889.01 0.19 -4.27 190.43|  884.74 0.19
FP 190.34 888.35 -4.24 190.34 884.11
FW 190.34, 888.57 0.22 -4.32 190.34, 884.25, 0.18]
FP 190.24| 887.82 -4.24 190.24] 883.58
FW 190.24 888.07 0.24 -4.36 190.24 883.71 0.17.
FP 190.15|  887.02 -4.3 190.15]  882.72
FW 190.15, 887.28 0.27 -4.4 190.15] 882.88 0.21
FP 190.05| 885.99 -3.89 190.05 882.1
FW 190.05 886.27 0.28] -4.02 190.05 882.25 0.22
FP 189.96 884.93 -3.47 189.96| 881.46
FW 189.96 885.28 0.35 -3.65 189.96 881.63 0.3
FP 189.87 883.54 -2.74 189.87 880.8|
FW 189.87 884.09 0.55] -3.08 189.87 881.01 0.37
FP 189.77, 882.48 -2.18 189.77 880.3
FW 189.77 883.1 0.62 -2.6 189.77 880.5] 0.41
FP 189.68 881.65 -1.84 189.67 879.81
FW 189.68 882.27 0.61 -2.22 189.67 880.05 0.46
FP 189.58 880.91 -1.57 189.58 879.34
FW 189.58 881.56 0.66 -1.96 189.58 879.6 0.49
FP 189.49 880.32 -1.39 189.48 878.93
FW 189.49 881.02 0.7 -1.8 189.48]  879.22 0.54
FP 189.39 879.75 -1.17, 189.39] 878.58
FW 189.39 880.52, 0.77 -1.62 189.39 878.9 0.58
FP 189.31 879.34 -1.09 189.3 878.25
FW 189.31 880.13 0.79] -1.54 189.3 878.59 0.63
FP 189.22 878.92! -1.09 189.21 877.83
FW 189.22| 879.66| 0.74 -1.45 189.21] 878.21 0.67
FP 189.12 878.47 -1.12 189.11 877.35
FW 189.12 879.17 0.71 -1.38 189.11 877.79 0.72
FP 189.02 878 -1.15 189.02 876.85
FW 189.02 878.73 0.72 -1.36 189.02 877.37 0.78
FP 188.81 877.31 -1.22 188.81 876.09
FW 188.81 878.12 0.8 -1.39 188.81 876.73 0.84
FP 188.7 876.86 -1.22 188.69 875.64
FW 188.7 877.7 0.84 -1.34 188.69 876.36 0.88,
FP 188.59 876.44, -1.22 188.59 875.22
FW 188.59 877.33 0.89 -1.31 188.59 876.02 0.8
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Table 9. Floodway and Floodplain Water Surface Elevations and Encroachment Depths.

King Ranch / Cotton Lane Bridge CLOMR

River Research Design, Inc.

6/21/2007
[Effective Model [ Existing
FW-FP
Profile Delta WSE Stantec Profile
River Sta | W.S. Elev| Delta WSE| | Exist-Eff River Sta | W.S. Elev|Delta WSE
(1) ( () (L)) ()
FP 188.5| 876.12 -1.25] 188.5| 874.87
FW 188.5 877.02 0.9 -1.3 188.5, 875.72 0.85)
FP 188.39 875.81 -1.31 188.39 874.5
FW 188.39 876.71 0.9 -1.31 188.39 875.4 0.9
FP 188.29, 875.45 -1.33] 188.29 874.12
FW 188.29 876.37 0.92 -1.29 188.29 875.08 0.96
FP 188.2 875 -1.21 188.2 873.79
FW 188.2 875.95 0.95 -1.16] 188.2 874.79 1
FP 188.1 874.36 -1.01 188.1 873.35
FW 188.1 875.36 1 -1.01 188.1 874.35 1
FP 188.07. 874.27 -1.29| 188.07 872.98
FW 188.07| 875.08 0.81 -1.16, 188.07| 873.92 0.94)
FP 188.055 874.27 -1.3 188.055] 872.97
FW 875.01 0.74 -1.14 873.87 0.9
Tuthill Bridge
FP 188.055 874.22 -1.28 188.055] 872.94
FW 874.97 0.75 -1.2 873.77 0.83]
FP 188.04 874.21 -1.26 188.04 872.95
FW 188.04, 875 0.79 -1.19] 188.04 873.81 0.86}
FP 188 874.03 -1.2 188, 872.83
FW 188 874.79 0.76] -1.1 188 873.69 0.86
FP 187.91 873.54 -1.06 187.91 872.48
FW 187.91 874.32 0.78 -0.98] 187.91 873.34 0.86
FP 187.82 872.91 -0.97 187.82 871.94
FW 187.82 873.8] 0.89] -1 187.82 872.8 0,86_’
FP 187.73, 872.38 -1.08 187.73 871.3 |
FW 187.73 873.21 0.83| -1.11 187.73 872.1 0.8]
FP 187.64 872.07 -1.28 187.64 870.79
FW 187.64| 872.8 0.73 -1.28 187.64 871.57 0.78]
FP 187.54| 871.57 -1.06 187.54]  870.51
FW 187.54 872.29 0.72 -1.03 187.54 871.26 0.75]
FP 187.45 871.35 -1.05 187.45 870.3
FW 187.45 871.81 0.46 -0.87 187.45 870.94 0.64
FP 187.36 870.83 -0.91 187.36 869.92
FW 187.36 871.42 0.59 -0.78 187.36) 870.64 0.72
FP 187.24, 869.81 -0.24 187.24 869.57
FW 187.24 870.44 0.63, -0.22' 187.24 870.22 0.65|
FP 187.15 869.48 -0.11|TIE IN 187.15 869.37
FW 187.15] 870.04 0.56 -0.05 187.15 869.99 0.62)
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7.3 Annotated Flood Insurance Rate Maps

Draft Flood Insurance Rate Maps are included in the Exhibits section following the Appendices.

7.4 Flood Profiles

Flood Profiles are shown in Figure 17. Floodplain elevations on the work maps treat the
Jackrabbit/Tuthill Road embankment as non-existent for floodplain and floodway elevations.
The difference between the results treating the road as a levee and as non-existent do not impact
the horizontal location floodplain lines more than a few dozen feet and while noticeable the line
is still away from the base of the canal upstream of the road embankment along the Norte Vista

property.
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Figure 17. Floodplain and Floodway Profiles for Effective and Existing Conditions.
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