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Flood Control District

of Maricopa County

INTEROFFICE MEMORANDUM

Date: June 17, 2010
To: Timothy S. Phillips, P.E., Chief Engineer and General Manager "5‘0
From: Stacey A. Lapp, P.E., CFM

Subject: FCC10-012 LOMR Community Acknowledgement Form for MCDOT Cotton Lane
Bridge over Gila River Unincorporated Maricopa County and Goodyear, AZ

This is a request to sigh a copy of the “Overview and Concurrence Form” for submittal to the
Federal Emergency Management Agency (FEMA). The applicant’s engineer has addressed all
comments that resulted from our review.

Recommendation: Staff recommends signing a copy of the attached MT-2 Form 1 for submittal to
FEMA.

LMT/KAS 4 ‘;@S 6”//7/&/0

2801 West Durango Street  Phoenix, Arizona 85009  Phone: 602-506-1501 Fax: 602-506-4601




Stacey Lapp - FCDX

From: Stacey Lapp - FCDX

Sent: Tuesday, June 22, 2010 8:08 AM
To: 'Gary E Freeman'

Subject: Cotton Lane Bridge LOMR

Gary,

Attached is the signed MT-2 form. Please send us a PDF of Goodyear’s page. Also be sure to send us pdfs of
correspondence to/from FEMA.

Thanks,
Stacey L.

FCC10-012 LOMR
MCDOT Cotton La...



Stacey Lapp - FCDX

From: Gary E Freeman [freeman@r2d-eng.com]

Sent: Friday, June 11, 2010 10:21 AM

To: Stacey Lapp - FCDX; Lisa Ruane - MCDOTX; Keith.Brown@goodyearaz.gov
Subject: Pages for the Cotton Lane Bridge LOMR

Attachments: CLB-Owners-Certs.pdf; TDN_CLB-LOMR-p19r.pdf; freeman.vcf

Here is one revised page (p. 19) and the verification of notification for the adjoining
landowners which should go into Appendix B. If I already sent you some of these just ignore
this set. The revised page

19 is new however and should replace the existing p. 19 in your LOMR binders.

Gary.

Gary E. Freeman, PhD, PE, D.WRE
President

River Research & Design, Inc.
1345 E Spur Ave
Gilbert, AZ 85296

(480) 275-5077
(480) 225-5206 (Cell)
(888) 670-8890 (FAX)

E-mail: freeman@r2d-eng.com
http://www.r2d-eng.com
Alt E-mail: g freeman@riverspace.com

"We the People of the United States,

in Order to form a more perfect Union,

establish Justice,

insure domestic Tranquility,

provide for the common defence,

promote the general Welfare, and

secure the Blessings of Liberty to ourselves and our Posterity, do ordain and establish this
Constitution for the United States of America."

The power belongs to the PEOPLE - We ENTRUST it to Congress.
They seem to have forgotten who they work for - Bring Congress Home in '10!
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5.8 Problems Encountered During the Study

No special problems were encountered in this study. All problems were resolved in the previous
Gila River/Norte Vista LOMR.

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.

No errors were noted in the models.

5.10 Calibration

The effective model was run using the Norte Vista LOMR model as accepted by FEMA. 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 and all data with the exception of the ineffective flow areas and the cross sections
immediately adjacent to the Cotton Lane Bridge were as modeled in the Norte Vista LOMR.

5.11  Final Results
5.11.1 Hydraulic Analysis Results

It can be noted that there is a small difference between the Norte Vista LOMR and new
floodplain elevations in this reach once the bridge is constructed. The differences are all within
the FEMA regulations. Floodplain elevations are slightly higher than those in the Norte Vista
LOMR but slightly lower than those proposed in the Cotton Lane Bridge CLOMR. The
maximum. increase in this LOMR is 0.47 downstream of the bridge (cross section 192.23)
compared with a maximum of maximum increase of 0.57 feet higher just upstream of the bridge
at cross section 192.52 and still within FEMA guidelines (See Table 3). The maximum increases
are highlighted in yellow in Table 3.

Floodway elevations through the reach are reduced over those in the Norte Vista LOMR
(effective model) due to the excavation near the bridge and are also slightly lower than those
proposed in the Cotton Lane Bridge CLOMR. These data can be seen in Table 4. It is expected
that the proposed re-alignment of banks and the channel for future development in this reach
may need to encroach into the existing floodway but channel excavations are planned to avoid
any rise in the floodway or floodplain. The current economic climate has delayed the plans for
additional modifications along the river but it is expected that the developments will go forward
in the next several years when the economy recovers.

5.11.2 Verification of Results

The RAS results correspond closely to the existing conditions model from the current effective
model (Norte Vista LOMR). The same models were used in the current model and were
adjusted only where changes were made for the construction of the bridge. The only difference
between the CLOMR model and the LOMR model is the as-built topography associated with the
bridge.

River Research & Design, Inc. 19 March 2010




Stacey Lapp - FCDX

From: Gary E Freeman [freeman@r2d-eng.com]

Sent: Tuesday, May 25, 2010 8:40 AM

To: Stacey Lapp - FCDX

Subject: Re: Cotton Lane Bridge

Attachments: CLB-LandOwners.doc; Individual Notification-CLB-LOMR.doc; freeman.vcf
Stacey -

Here is the list of owners that are impacted by the floodplain changes from Cotton Lane
Bridge as well as the letter I would propose to send out. Let me know if it looks OK. If it

does I can send it out this week.

Gary.

Gary E. Freeman, PhD, PE, D.WRE
President

River Research & Design, Inc.
1345 E Spur Ave
Gilbert, AZ 85296

(480) 275-5077
(480) 225-5206 (Cell)
(888) 670-8890 (FAX)

E-mail: freeman@r2d-eng.com
http://www.r2d-eng.com
Alt E-mail: g freeman@riverspace.com

"We the People of the United States,

in Order to form a more perfect Union,

establish Justice,

insure domestic Tranquility,

provide for the common defence,

promote the general Welfare, and

secure the Blessings of Liberty to ourselves and our Posterity, do ordain and establish this
Constitution for the United States of America."

The power belongs to the PEOPLE - We ENTRUST it to Congress.
They seem to have forgotten who they work for - Bring Congress Home in '10!

Stacey Lapp - FCDX wrote:
> Sure, that would be fine.

Vv

----- Original Message-----

From: Gary E Freeman [mailto:freeman@r2d-eng.com]
Sent: Thursday, May 20, 2010 8:04 AM

To: Stacey Lapp - FCDX

Subject: Re: Cotton Lane Bridge

vV V V V VvV Vv

Stacey -




May 26, 2010
Name
Address

RE:  Notification of increases in 1% (100-year) annual chance water surface elevations
Additional Notification of Floodway Modification

Dear :

The Flood Insurance Rate Map (FIRM) for a community depicts land which as been
determined to be subject to a 1% (100-year) or greater chance of flooding in any given
year. The FIRM is used to determine flood insurance rates and to help the community
with floodplain management. The floodway is the portion of the floodplain that includes
the channel of a river or other watercourse and the adjacent land area that must be
reserved in order to discharge the base flood without cumulatively increasing the water
surface elevation by more than a designated height.

River Research and Design, Inc. is applying for a Letter of Map Revision LOMR) from
the Federal Emergency Management Agency (DHS-FEMA) on behalf of The Maricopa
County Department of Transportation to revise FIRM 04013C, Panels 2065 H, 2070 H
and 2550 G for the City of Goodyear and Maricopa County, Arizona along the Gila
River. The Maricopa County Department of Transportation is proposing to modify the
floodplain and floodway as a part of the construction of the Cotton Lane Bridge across
the Gila River. Similar notification was previously performed during the CLOMR
(Conditional Letter of Map Revision) process.

The Flood Control District of Maricopa County and the City of Goodyear, in
accordance with the National Flood Insurance Program regulation 65.7(b)(1),
hereby give notice of the County’s and City’s intent to revise the floodway,
generally located between where the Citrus Road alignment crosses the Gila River
to Estrella Parkway. Specifically the Gila River floodway shall be revised from
River Mile 191.38 above its confluence with the Colorado River to River Mile
194 .20. As a result of the floodway revision, the floodway shall primarily
narrow with some minor widening with a maximum widening of 160 feet along
the north bank approximately 2000 feet west of the Cotton Lane Bridge. The
maximum narrowing is approximately 500 feet along the north bank of the Gila
River at River Mile 192.38 or immediately west of the Cotton Lane Bridge. Maps
and detailed analysis of the floodway revision‘¢can be reviewed at The Fleod

3110.




surface elevations for the Gila River with a maximum increase of approximately 0.34 feet
(4 inches) over the currently effective floodplain elevations. This maximum increase .

occurs approximately 0.1 miles (700 feet) upstream of the Cotton Lane Bridge.

This letter is to inform you of the proposed increases in the 1% annual chance water
surface elevation and floodway modifications on your property located along the Gila
River to the west of Estrella Parkway at

If you have any questions or concerns about the proposed project or its affect on your
property you may contact The Flood Control District of Maricopa County at 2801 West
Durango Street, Phoenix, AZ 85009 or at the City Engineers Office for the City of
Goodyear at 195 N. 145" Ave, Building D, Goodyear, AZ 85338. Interested persons
may call Lynn Thomas (FCDMC) at (602) 506-1501 or Keith Brown (Goodyear) at (623)
882-3110.

Sincerely;

Gary E. Freeman, PhD, PE
President

The proposed bridge project will result in increases in the 1% annual chance watel(f[}jd M( W




List of Property Owners Notified of Cotton Lane CLOMR: May 2010

Buckeye Water Conservation and Drainage District

PO Box 726

Buckeye, AZ 85326

Property between Estrella Parkway and Citrus Road Alignment

Housecat LLC

3040 N 44" St, Ste 4

Phoenix, AZ 85018

Lakin Property between Sarival Alignment and Citrus Road Alignment

Flood Control District of Maricopa County

2801 W Durango St

Phoenix, AZ 85009

Property between Estrella Parkway and Citrus Road Alignment

HE Capital KR, LLC

2850 E Camelback Rd, Ste 110

Phoenix, AZ 85016

King Ranch Property between Estrella Parkway and Citrus Road Alignment

AZ State Land Department

1616 W Adams St.

Phoenix, AZ 85007

Cotton Lane Rd and Southern Ave Alignment

Dos Rios Materials, LLC

5340 W Luke Ave

Glendale, AZ 85301

Sections 26, 34, and 35 T1N, R1W Near intersection of Southern Ave and Citrus Rd

Buckeye Group, LLC

14238 N 66" Dr

Glendale, AZ 85306

Intersection of Southern Ave and Citrus Rd

Dan Mahan

PO Box 301

Buckeye, AZ 85326

Section 26 along Extension Canal immediately north of Southern Ave alignment

Lakin Cattle Company
4456 S Dysart Rd
Avondale, AZ 85323




Stacey Lapp - FCDX

From: Stacey Lapp - FCDX

Sent: Wednesday, April 28, 2010 3:54 PM
To: ‘freeman@r2d-eng.com’

Subject: Cotton Lane Bridge

Gary:

| am nearly finished review of this LOMR and it appears that the submittal is complete and | would not expect technical
comments. | noticed with the CLOMR that it appeared that you submitted the adjoiner letters. Do you propose that
again? We typically prepare these, however, we should coordinate the effort. Have you done an update search of
adjoiner names/addresses? With FEMA responses of late they have looked for specific references to width and elevation
changes (increases and decreases) for both the floodplain and floodway.

Have you had a response from City of Goodyear yet?
l am away at a training next week, but would like to coordinate with you on this upon my return.

Regards,

Stacey Lapp, P.E., CFM

Sr. Civil Engineer

Floodplain Mgmt. & Services Division
Flood Control District of Maricopa County
Phone: 602-506-4717

Fax: 602-506-7346



Stacey Lapp - FCDX

From: Lynn Thomas - FCDX

Sent: Thursday, March 25, 2010 1:24 PM

To: Stacey Lapp - FCDX

Subject: FW: A Letter/Package Has Arrived for you to pick up
Stacey

EYT.

Lynn

From: Customer Support [mailto:ConnieDelpier@mail.maricopa.gov]
Sent: Wednesday, March 24, 2010 11:56 AM

To: Lynn Thomas - FCDX

Subject: A Letter/Package Has Arrived for you to pick up

A Letter/Package has arrived for you to pick up:
Letter/Package: 2 binders

Sent By: River Research & Design

Date/Time Logged: 3/24/2010 11:55:39 AM

Disposition/Action Taken: at FCD front desk - will be in next day's mail run for pickup

DELPIERC
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1. Introduction

This is the third in a series of submittals involving the Gila River Floodplain in the reach near
Cotton Lane Bridge. The first document was a LOMR (Case No.: 08-09-0929P) submitted to
FEMA in October of 2007 which was effective August 10, 2009. The second was the CLOMR
associated with the construction of the Cotton Lane Bridge. The CLOMR associated with this
project (08-09-1741R) was approved on May 6, 2009. This submittal provides the
necessary data for the approval of the Cotton Lane Bridge LOMR including the as-built
data, the associated models and analysis. The bridge was constructed as proposed in the
CLOMR with some minor variations from the proposed grading plan in the river that have
resulted in lower water surface elevations conditions through the reach than those proposed in
the LOMR. Future submittals are expected to further modify the floodplain for planned
development projects along this reach of the Gila River.

1.1 Study Area

The study area for this CLOMR is approximately 3 miles long and extends Estrella Parkway
(two miles east of Cotton Lane Bridge) to approximately one mile west of the bridge. The study
area is located in the jurisdictions of the City of Goodyear and Maricopa County. The area
modeled in the hydraulic model extends from the Estrella Parkway Bridge to just downstream of
the Tuthill Road Bridge. The sediment transport models extend from approximately the Bullard
Road Bridge downstream to the west of Tuthill Road to insure sediment transport model is
operating properly before entering the project reach. Figure 1 shows the project vicinity and
Figure 2 shows an aerial photograph with Cotton Lane Bridge in place.

The Gila River in this reach currently consists of a braided system with three bridges (in addition
to the Cotton Lane Bridge) at Bullard Avenue, Estrella Parkway and Tuthill Road. 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

The current project consists of the construction of the Cotton Lane Bridge on an alignment
nearly perpendicular to the river at River Mile (RM) 192.39. Also included was the construction
of guide dikes and bank protection to protect the bridge abutments. Excavation of material from
the vicinity of the bridge increases channel capacity and provided fill for the bridge approaches
and road construction associated with the bridge and road extension. The removal of material
also improved flow characteristics of the river through the Cotton Lane Bridge.

River Research & Design, Inc. 1 March 2010
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016
OVERVIEW & CONCURRENCE FORM Expires: 12/31/2010

_ e

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 instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the fom. 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, U.S. Department of
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (1660-0016).
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 DHS-FEMA

=
This request is for a (check one):

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

X LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or
flood elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72)

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 X 48201C 0220G 09/28/90
040046 City of Goodyear-Map Panels 2070H, 2550G, 2065H AZ 04013C 2070H 8/10/09
040037 Maricopa County - Map Panels 2070H, 2550G, 2065H AZ 04013C 2550G 8/10/09

2. a. Flooding Source: Gila River
b. Types of Flooding: & Riverine [] Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[J Aluvial fan  []Lakes  [] Other (Attach Description)

3. Project Namelldentifier:
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)
X Physical Change [ Improved Methodology/Data X Regulatory Floodway Revision [] Base Map Changes
[] Coastal Analysis [XI Hydraulic Analysis [] Hydrologic Analysis [ Corrections
[] Weir-Dam Changes [] Levee Certification [] Alluvial Fan Analysis [ Natural Changes

[] New Topographic Data [ 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 structures (check ail that apply)
Structures: (X] Channelization [0 Levee/Floodwall (X Bridge/Culvert
[] Dam I Fill [] Other (Attach Description)

DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




C. REVIEW FEE

l Has the review fee for the appropriate request category been included? Yes Fee amount: $5.000.00

[ No, Attach Explanation

Please see the DHS-FEMA Web site at httg :lew.fema.aovigianlgrevenVMmIfrm fees.shtm for Fee Amounts and Exemgtions.

D. SIGNATURE

== S T e SR e s s R e o
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: John Hauskins Company: Maricopa County Dept of Transportation
Mailing Address: Daytime Telephone No.: 602-506-8600 Fax No.: 602-506-4750
2091 West Durango
Fhoenix, A7 8500 % ( \ E-Mail Address: JohnHauskins@mail.Maricopa.gov
: - b L
Signature of Requester (required): 7 Date: 2~ Z‘l—-’ / D

As the community official responsibfé{)é;lyplain 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 ali 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: Tim Phillips, PE, Chief Engineer and General Manager | Community Name: Maricopa County

Mailing Address: Daytime Telephone No.: 602-506-1501 Fax No.: 602-506-4601
2801 West Durango
Phoenix, AZ 85009

Community Official’s Signature (required): ~~ \ ___gm Date: (. \‘2 \\ {=
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 data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as
described in the MT-2 Forms Instructions. 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.

E-Mail Address: tsp@mail.maricopa.gov

Certifier's Name: Gary E. Freeman, PhD, PE License No.: 36225 Expiration Date: 6/30/10
Company Name: River Research & Design, Inc. Telephone No.: 480-275-5077 Fax No.. 888-670-8890
Signature: =" L ETES Date: 2/26/10

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

Form Name and (Number) Required if ...

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

I 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
[] Coastal Structures Form (Form 5) Addition/revision of coastal structure
[] Alluvial Fan Flooding Form (Form 6). Flood control measures on alluvial fans

DHS- FEMA Form 81-89,DEC 07 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? B Yes Fee amount. $5,000.00

[J No, Attach Explanation

Please see the DHS-FEMA Waeb site at h&:le.fema.agv/MevenUﬂ\Mnn fees.shim for Fee Amounts and Exomﬁiom.

D. SIGNATURE

All documents submitted in supporl 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: Company:

Mailing Address: Daytime Telephone No.: Fax No.:

2091 West Durango | _ W
Phoenix, AZ 85009 E-Mail Address: JohnHauskins@mail.Maricopa.gov

Signature of Requester (required): 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 flcodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that all necessary
Federal, State, and local pemmits 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: David Ramirez Community Name: City of Goodyear
i

T .
Mailing Address: Daytime Telephone No.: 602-882-7979 Fax No.: 602-882-7949

190 N. Litchfield Rd
Goodyear, AZ 85338

Community Official's Signature (required): Q__,Q % QM Date: % by 12010

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

l E-Mail Address: DRamirez@goodyearaz.gov

This certification is to be signed and sealed by a licensed land surveyor, registered professional angineer, or architect authorized by law to certify
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as
described in the MT-2 Forms Instructions. 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.

Cerlifier's Name: Gary E. Freeman, PhD, PE License No.: 36225 Expiration Date: 6/30/10
Company Name: River Research & Design, Inc. Telephone No.: 480-275-5077 Fax No.: 888-670-8890
|
-
Signature: Date: 2/26/10

G ] e e e oo e e e e e Sl ot =} = =
Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...

[ Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations :
' E

[ 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 ‘
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure ; Seal (Optional)
[ Alluvial Fan Flooding Form (Form 5) Flood control measures on alluvial fans ‘

DHS- FEMA Form 81-89,0EC 07 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires: L1010
PAPERWORK REDUCTION ACT

Public reporting burden for this form-is estimated to average 3.25 hours per response. i i i iswi
instructions, searching existing data sources, gathering and maintaining the r:aeeded zatas,eanc}- :gr:;gﬁ:; efet\'/ri‘;awt;g;ngrl:g(:iérr:tttiw,ihf:rf;:eﬁng
are not required tg respond to this collection of information unless a valid OMB control number appears inl the upper'right corner ofgt’his form .Sez;
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Manag'ement
U.S. Department of Homelapd _Secunty, Federgl Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reductior;
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Pro'gram Please do not
send your completed survey to the above address. '

ST ——

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

A. HYDROLOGY

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

Not revised (skip to section B) [J No existing analysis [1 improved data
[O Ailternative methodology [J Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

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

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

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

[J statistical Analysis of Gage Records [J Precipitation/Runoff Model
[] Regional Regression Equations [ Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (i i i .
the new analysis. 9 p putations (including computation of parameters) and documentation to support

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? [1Yes [1No If yes, then fill out Secti i
your explanation for why sediment transport was not considered. clign F ([Sediment Teanspod) of Fomsd. 1 No, then iach

B. HYDRAULICS

1. Reach to be Revise

Description Cross Section Water-Surface Elevations (ft.)
- ‘ Effective Proposed/Revised
Downstream Limit Citrus Road 191.38 888.62 888.62
Upstream Limit Estrella Parkway Bridge 194.20 905.56 905.46

2. Hydraulic Method/Model Used
HEC-RAS 3.1.3

DHS - FEMA Form 81-89A, DEC 07 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

DHS-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 may help 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 replage engineering judgment. CHECK-2 and CHECK-RAS can be
downloaded from htlp://www.fema.goviplan/prevent/fhmifitn_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with
CHECK-2 and CHECK-RAS. Review of your submittal and resolution of valid modeling discrepancies may result in reduced review time.

4 Models Submitted Natural Run Floodway Run Datum
Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: I
Corrected Effective Model” File Name: Plan Name: File Name: Plan Name:

Existing or Pre-Project Conditions Model File Name: EIRioR3 Plan Name: EIRioR3-Exis File Name: Same Plan Name: Same  NGVD29
Revised or Post-Project Conditions Model ~ File Name: GilaRCLBr Plan Name: AsBuilt File Name: Same Plan Name: Same  NGVD29
Other - (attach description) File Name: Plan Name: File Name: Plan Name: —

* For details, refer to the corresponding section of the instructions.

x Digital Models Submitted? (Required)

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the fqllowing 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 QZ%-apnqa’-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.).

xDigital Mapping (GIS/CADD) Data Submitted
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.

Annotated FIRM and/or FBFM (Required)

D. COMMON REGULATORY REQUIREMENTS*

Cesyeroe
1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? ?Yes ] No
a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP

regulations:
° The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.

° The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot.

b. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? x Yes [] 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.

2. Does the request involve the placement or proposed placement of fill? ’ Yes [ 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 structures 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? xves O No

If Yes, aftach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification _is
required for requests involving revisions to the regulatory ﬂpodvqay. (Not required for revisions to approximate 1%-annual-chapqe ﬂooqpla;qs
[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/CLOMR requests, does this request have the potential to impact an endangered species? [ Yes ”No
If Yes, please submit documentation to the community to show that you have complied with Sections 9 and 10 of the Endangered Species Act

(ESA). Section 9 of the ESA prohibits anyone from “taking” or harming an endangered species. If an action might harm an endangered
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA.

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its
compliance with Section 7(a)(2) of the ESA.

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.
DHS - FEMA Form 81-89A, DEC 07 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016

RIVERINE STRUCTURES FORM

Expires: 12/31/2010

send your completed survey to the above address.

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 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 noi
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 Manaéement
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Pro'gram. Please do not

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

]

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization................ complete Section B
Bridge/Culvert..... ..... complete Section C
Dam/Basin.......... ..... complete Section D
Levee/Floodwall............. complete Section E

Sediment Transport complete Section F (if required)

Description Of Structure

1. Name of Structure: Cotton Lane Bridge Channelization
Type (check one): &Channelization [ Bridge/Culvert
Location of Structure: 192.38
Downstream Limit/Cross Section: 192.23
Upstream Limit/Cross Section: 192.52
2. Name of Structure: Cotton Lane Bridge
Type (check one): [] Channelization ‘Bridge/Culven
Location of Structure: 192.39
Downstream Limit/Cross Section: 192.38

Upstream Limit/Cross Section: 192.41

3. Name of Structure:
Type (check one) [ Channelization [ Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[] Levee/Floodwall [] Dam/Basin

[ |
1 Levee/Floodwall [] Dam/Basin
[1 Levee/Floodwall [] Dam/Basin

NOTE: For more structures, attach additional pages as needed.

DHS - FEMA Form 81-898, DEC 07 Riverine Structures Form

MT-2 Form 3 Page 1 of 10



B. CHANNELIZATION

1.

Flooding Source: Gila River

7 Name of Structure: Cotton Lane Bridge Channelization

Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] (] Drop structures
O Supgreleva_ted sectl_ons ‘ _ . [] Transitions in cross sectional geometry
[ Debris basin/detention basin [Attach Section D (Dam/Basin)] [] Energy dissipator

[ Other (Describe): Abutment Protection/Guide Dikes

Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
Hydraulic Considerations
The channel was designed to carry 227,000 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
A subcriical flow [ Critical flow O Supercritical flow [ Energy grade line

If there is the potential for a hydraulic jump at the following focations, check all t i i~
is controlled without affecting the stability of the channel. hat apply and attach an explanation of how the hydraulic jump

[ Inletto channel [ Outlet of channel  [] At Drop Structures [ At Transitions
[0 Other locations (specify):

Sediment Transport Considerations

Was sediment transport considered? ] Yes [TJNo if Yes, then fill out Section F (Sedi
If No, then attach your explanation for why sediment transport was not considered. SR TrTe

C. BRIDGE/CULVERT

Flooding Source: Gila River

Name of Structure: Cotton Lane Bridge

This revision reflects (check one):

Modified bridge/culvert previously modeled in the FIS

1
H Bridge/culvert not modeled in the FIS
] Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special brid i
. : J (  HEC ge routine, WSPRO, HY8):
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the floo)ding source could not analyze the

structures. Attach justification. )

Attach plans of the structures certified by a registered professional engineer. The plan detai i i i i
(check the information that has been provided): . o i oRtail and Infoiiation should inchios 1 REoWIRg

imensions (height, width, span, radius, length) Erosion Protection
Shapq (culverts only) Low Chord Elevations — Upstream and Downstream
Materfal ) Top of Road Elevations — Upstream and Downstream
Bgvelmg or Rounding Structure Invert Elevations — Upstream and Downstream
Wing Wall Angle Stream Invert Elevations — Upstream and Downstream
Skew Angle . Cross-Section Locations
Distances Between Cross Sections

Sediment Transport Considerations

Was sediment transport considered? PYes [ONo If yes, then fill out Section F (Sedi
If No, then attach your explanation for why sediment transport was not considered. lesimeiL Ty
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D. DAM/BASIN

Flooding Source:
Name of Structure:

1. This request is for (check one): [0 Existingdam ] New dam [ Modification of existing dam
2. The dam was designed by (check one): [] Federal agency [] State agency [ Local government agency (] Private organization
Name of the agency or organization:
3 The Dam was permitted as (check one):
a. [ Federal Dam [ State Dam
Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization
Permit or ID number Permitting Agency or Organization
b. [JLocal Government Dam  [] Private Dam
Provided related drawings, specification and supporting design information.
4. Does the project involve revised hydrology? [JYes [ No
- If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
Was the dam/basin designed using critical duration storm?
[ Yes, provide supporting documentation with your completed Form 2.

[0 No, provide a written explanation and justification for not using the critical duration storm.

5 Does the submittal include debris/sediment yield analysis? [dYes [INo

If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why debris/sediment analysis was not considered.

6. Does the Base Flood Elevation behind the dam or downstream of the dam change?
[JYes [JNo IfYes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance) FIS REVISED

10-year (10%)
50-year (2%)
100-year (1%)
500-year (0.2%)
Normal Pool Elevation

7. Please attach a copy of the formal Operation and Maintenance Plan

DHS - FEMA Form 81-89B, DEC 07 Riverine Structures Form MT-2 Form 3 Page 3 of 10



E. LEVEE/IFLOODWALL

——‘ =ty e
1, System Elements

a. This Levee/Floodwall analysis is based on (check one).

[ upgrading of an existing levee/floodwall system
[0 a newly constructed levee/floodwall system
[ reanalysis of an existing levee/floodwall system

b. Levee elements and locations are (check one):

[ earthen embankment, dike, berm, etc. Station to
[ structural floodwatl Station to
[0 Other (describe): Station to

¢. Structural Type (check one):

[J monolithic cast-in place reinforced concrete
[ reinforced concrete masonry block

[ sheet piling

[0 Other (describe):

d.  Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood?

[OYes [dNo

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures. Sheet Numbers:

2. A profile of the levee/floodwall system showing the
Base Flood Elevation (BFE), levee and/or wall crest and
foundation, and closure locations for the total levee system. Sheet Numbers:

3. A profile of the BFE, closure opening outlet and inlet

invert elevations, type and size of opening, and

kind of closure. Sheet Numbers:
4. A layout detail for the embankment protection measures. Sheet Numbers:
5. Location, layout, and size and shape of the levee

embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers:

2.  Freeboard

a. The minimum freeboard provided above the BFE is:

Riverine
3.0 feet or more at the downstream end and throughout ] Yes [JNo
3.5 feet or more at the upstream end [ Yes [JNo
4.0 feet within 100 feet upstream of all structures and/or constrictions [ Yes [1 No
Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance
stillwater surge elevation or maximum wave runup (whichever is greater).

[ Yes O No

2.0 feet above the 1%-annual-chance stillwater surge elevation O Yes [J No

DHS - FEMA Form 81-89B, DEC 07 Riverine Structures Form MT-2 Form 3 Page 4 of 10



E. LEVEE/FLOODWALL (CONTINUED)

dete=an s

2. Freeboard (continued)

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation

addressing Paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

3. Closures

a.  Openings through the levee system (check one):

If opening exists, list all closures:

If No is answered to any of the above, please attach an explanation.

b. Is there an indication from historical records that ice-jamming can affect the BFE? OYes [JNo

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

[ exists [ does not exist

Channel Station Left or Right Bank Opening Type

Highest Elevation for
Opening invert

Type of Closure Device

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data

4. Embankment Protection

a. The maximum levee slope landside is:

b. The maximum levee slope floodside is:

c. The range of velocities along the levee during the base flood is:

d. Embankment material is protected by (describe what kind):

In addition to the required detailed analysis reports, data obtained during field and laboratory investigati d used i

: A : ’ the
design analysis for the following system features should be submitted in ed i e &
Corps of Engineers [US ACE] EM.1110-2-1906 Form 2086.) in a tabulated summary form. (Reference U.S. Army

(min.) to (max.)

e. Riprap Design Parameters (check one): L__| Velocity D Tractive stress
Attach references
. Flow . Curve o Stone Riprap

Reach Sideslope Depth Velocity Sirai hr Depth of

| traight D1oo Dso Thickness Toedown
Sta to
Sta to
Sta to
FSta to
Sta to
Sta to

=
(Extend table on an added sheet as needed and reference each entry)

DHS - FEMA Form 81-898, DEC 07 Riverine Structures Form
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E. LEVEE/FLOODWALL (CONTINUED)

f.

H: Embankment Protection (continued)

Is a bedding/filter analysis and design attached? O ves [ No

Attach engineering analysis to support construction plans.

5 Embankment And Foundation Stability

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):

Identify locations and describe the basis for selection of critical location for analysis:

a.
[J Overall height: Sta. ; height ft.
[ Limiting foundation soil strength:
Sta. , depth to
strength ¢ = degrees, ¢ = psf
slope: SS = (h) to (v)
(Repeat as needed on an added sheet for additional locations)
b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.):
c. Summary of stability analysis results:
Case Loading Conditions Critical Safety Factor Criteria (Min.)
| End of construction 13
] Sudden drawdown 10
1 Critical flood stage 14
v Steady seepage at flood stage 14
Vi Earthquake (Case [) 10

(Reference: USACE EM-1110-2-191 3 Table 6-1)

d.

Was a seepage analysis for the embankment performed?

If Yes, describe methodology used:

Was a seepage analysis for the foundation performed?

Were uplift pressures at fhe embankment landside toe checked?
Were seepage exit gradients checked for piping potential?

The duration of the base flood hydrograph against the embankment is

Attach engineering analysis to support construction plans.

Ovyes ONo
OYes [ONo
OYes [No
[Jyes [No
hours.

DHS - FEMA Form 81-89B, DEC 07
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E. LEVEE/FLOODWALL (CONTINUED)

6. Floodwall And Foundation Stability

a.

d.

Describe analysis submittal based on Code (check one):
[ uBC (1988)  or [ Other (specify):
Stability analysis submitted provides for:

[] Overturning [ sliding I not, explain:

Loading included in the analyses were:

[ Lateral earth @ Pa = psf, Pp= psf

[1 Surcharge-Slope @ . [ surface psf

[J Wind @ Pw = psf

[ Seepage (Uplift); [0 Earthquake @ Peq = %g
[] 1%-annual-chance significant wave height: ft.

[] 1%-annual-chance significant wave period: sec.

Summary of Stability Analysis Results: Factors of Safety.

ltemize for each range in site layout dimension and loading condition limitation for each respective reach.

Loading Condition Criteria (Min) Sta To Sta To
Overturn Sliding Overturn Sliding Overturn Sliding
Dead & Wind 1.5 1.5
Dead & Soil 1.5 1.5
Dead, Soil, Flood, & 1.5 1.5
Impact
LDead, Soil, & Seismic 1.3 1.3
(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)
(Note: Extend table on an added sheet as needed and reference) H
e. Foundation bearing strength for each soil type:
Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable

—
f.

Foundation scour protection [] is, [ is not provided. If provided, attach explanation and supporting documentation:

Aftach engineering analysis to support construction plans.

DHS - FEMA Form 81-898, DEC 07 Riverine Structures Form

MT-2 Form 3 Page 7 of 10



E. LEVEE/FLOODWALL (CONTINUED)

T Settlement

a.

8. Interior Drainage

a.

Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? OYes [ONo t

The computed range of settlement is ft. to ft.
Settlement of the levee crest is determined to be primarily from :
[J Foundation consolidation

[ ] Embankment compression
[J Other (Describe):

Differential settlement of floodwalls [] has [] has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

Specify size of each interior watershed:

Draining to pressure conduit: acres
Draining to ponding area: acres

Relationships Established

Ponding elevation vs. storage [JYes [1No
Ponding elevation vs. gravity flow [OJYes [1No
Differential head vs. gravity flow [JYes [INo
The river flow duration curve is enclosed: [OJyes [1No
Specify the discharge capacity of the head pressure conduit: cfs

Which flooding conditions were analyzed?

° Gravity flow (Interior Watershed) [dYes [No
o Common storm (River Watershed) [dYes [INo
. Historical ponding probability [dYes [INo
" Coastal wave overtopping COYes No

If No for any of the above, attach explanation.

Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. CdYes [ONo g pumptg ancesie

if No, attach explanation.
The rate of seepage through the levee system for the base flood is cfs

The length of levee system used to drive this seepage rate in item g: ft.

DHS - FEMA Form 81-898, DEC 07 Riverine Structures Form MT-2 Form 3 Page 8 of 10



E. LEVEE/FLOODWALL (QQNTINUED)

H = e
8. Interior Drainage (continued)

i Will pumping plants be used for interior drainage? [IYes [JNo

If Yes, include the number of pumping plants:
For each pumping plant, list:

Plant #1 Plant #2 1

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head
The pumping starting elevation

;he pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic? [JYes [JNo
If the pumps are electric, are there backup power sources? [OYes [INo

(Reference: USACE EM-1 110-2-3101, 3102, 3103, 3104, and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showin ; ) )
interior watersheds that result in flooding. 3 ing the flooded area and maximum ponding elevations for ail

9. Other Design Criteria

a. The following items have been addressed as stated:
Liquefaction [Jis [ is not a problem
Hydrocompaction []is [ is not a problem
Heave differential movement due to soils of high shrink/swell []is []is not a problem

b. Foreach of these problems, state the basic facts and corrective action taken:

Attach supporting documentation

¢ If the levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?

OYes [ONo
Attach supporting documentation

d.  Sediment Transport Considerations:

Was sediment transport considered?  []Yes [ No 1If Yes, then fill out Section F {Sedi
If No, then attach your explanation for why sediment transport was not considered. Credimant Transpar)

DHS - FEMA Form 81-898, DEC 07 Riverine Structures Form MT-2 Form 3 Page 9 of 10



E. LEVEE/FLOODWALL ‘CONTINUED)

10. Operational Plan And Criteria

a.  Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? [dyes [ONo
b. Does the operation plan incorporate all the provisi i ired i

Ci¥es | [ No P provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?
¢. Does the operation plan incorporate all the provisi interi i ired i

g pD : P provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?

If the answer is No to any of the above, please attach supporting documentation.

11. Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the N ions?
If No, please attach supporting documentation. P aIEs Dives DiNo

12. Operations and Maintenance Plan
Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

F. SEDIMENT TRANSPORT

Flooding Source: Gila River
Name of Structure: Cotton Lane Bridge & Channelization

If there is any indication from historical records that sediment transport (includin iti

: r g scour and deposition) can affect the
Base quod Elevation (BFE), gnd/or based on.the stream morphology, vegetative cover, development gf the watershed and bank conditions, there i
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information alon§ wit;\e ®

the supporting documentation:

Sediment load associated with the base flood discharge:  Volume 158,318 Total (Sand = 6626) acre-feet
Debris load associated with the base flood discharge: Volume Debris Not Estimated acre-feet

Sediment transport rate 52.539 (percent concentration by volume)

Method used to estimate sediment transport: HEC-6T / Toffeleti/Meyer-Peter and Meuller Equations

Most sediment transport formulas are intended for a range of i iti ; . ’
celactad method. ge of hydraulic conditions and sediment sizes; attach a detailed explanation for using the

Method used to estimate scour and/or deposition: HEC-6T above and USBR for Toe Scour

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:
Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based

on bulked flows.

HEC-6T

If a sediment anaiysis has not been performed, an explanation as to i i i s ;
sl g o P why sediment transport (including scour and deposition) will not affect the BFEs
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Cotton Lane Bridge LOMR Technical Data Notebook

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. It is identical to that used for the Norte Vista —
King Ranch LOMR (Case # 08-09-0030P — now the effective model) and results are directly
comparable between the two studies. New surveys were performed for four cross sections
impacted by the bridge construction and channel modification.

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. This information
provided the basis for the Norte Vista LOMR (LOMC # 08-09-0929P-040046).

When the sources were combined, new topography was available 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 active floodplains along the reach.

3.1 Field Survey Information

Field surveys were performed for the area excavated as a part of the bridge construction project.
This data is included in the Appendix and provided the basis for the updating of the hydraulic
and sediment transport models.

3.2 Mapping

Four sources of mapping were used in the preparation of this LOMR. These 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 in the Norte Vista/King
Ranch LOMR referenced above (now the effective model). 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.

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.

River Research & Design, Inc. 5 March 2010



Cotton Lane Bridge LOMR Technical Data Notebook

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) Mapping obtained by the Flood Control District of Maricopa County covering the area of
the Buckeye Breakout and the river channel west of the area obtained by Sonterra.

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.

The area covered in this LOMR is all contained within the 1 and 2 ft contour interval topography
obtained by Sonterra. The mapping obtained from the Flood Control District was in areas of the
overbank beyond the floodplain for this study and are not relevant to this LOMR other than
having been used in the development of the Norte Vista LOMR (effective) model.

The horizontal datum of the study topography for this study is Arizona State Plane Central,
NAD83, International Feet. The vertical datum of the topography is stated on the Baker
workmaps as being NGVD 1929. This statement was confirmed by comparing 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.

River Research & Design, Inc. 6 March 2010
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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).
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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

1.
Table 1. Peak Discharge Values Used in Hydraulic Models
River Station Discharge (cf5)
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

No changes were made or are proposed to the existing hydrology for the project reach.

River Research & Design, Inc.
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5. Hydraulics
5.1 Method Description

The hydraulic models from the Norte Vista LOMR (current effective model) were used to define
the existing conditions in the current study. The models were modified to represent the proposed
Cotton Lane Bridge and associated channel modification and rerun to insure that FEMA
regulations were met. The U.S. Army Corps of Engineer’s HEC-RAS, v. 3.1.3 model was used
for hydraulic analysis using the most current topography described in Section 3.

The HEC-RAS model was shortened from that used in the current effective model so as to
facilitate modeling of the local reach. The upstream most cross section in the model is 194.4
while the last downstream cross-section is located at 187.06. The topography used for the
generation of the cross-sections was obtained from the Norte Vista LOMR (current effective
model) as described earlier in this TDN and as-built plans for bridge and channel construction.

Geometry for the Cotton Lane Bridge and channel was incorporated into the model and the
model rerun to view the impacts of the bridge and channel project. The cross sections impacted
by the bridge and channel improvements were from 192.23.t0.192.52. All other cross sections
are identical to those used in the current effective model.

The location of the modified cross sections is shown in Figure 4. The modifications to the cross
sections included the removal of the tops of bars in the channel and the removal of materials on
the north overbank to allow the bridge to be better aligned with the river channel. This
realignment will move the south abutment north out of a depositional area along the south bank.
The cross sectional views of the modified sections proposed in the CLOMR are shown in Figure
5. The comparisons between the proposed and as-built cross sections are shown in Figure 6.

River Research & Design, Inc. 9 March 2010
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Figure 4. Existing Conditions Cross Sections are shown in Purple and Cross Sections Modified to Represent the Channel Improvements and Bridge are shown in Light Yellow.
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Figure 5. Modified Cross Sections showing Channel Modifications for Bridge

Construction. Modified Channel Sections are Shown in Solid Magenta.
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Figure 6. As Built Cross Sections Compared with CLOMR Cross Sections.
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Figure 6 (Continued). As-Built Cross Sections Compared with CLOMR Cross Sections.
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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 5 maps plus the cover and index sheets. The work maps are
laid out identically to the Norte Vista LOMR (current effective) work maps for ease in
comparison and/or replacement upon approval of the future LOMR for this project.
They are produced at a scale of 1” = 400’ and include both the existing (Norte Vista
LOMR) and proposed floodplain and floodway lines for the project reach.

5.3 Parameter Estimation
5.3.1  Roughness Coefficients

The Manning’s n values used for the modeling are the same as used in the current
effective model. They were estimated based on standard practice as described in
Appendix E. The n values used represent vegetative development after approximately 14
years of undisturbed growth after the 1993 flood and are thought to be a good estimate of
long term vegetative roughness. The values used in the Norte Vista LOMR and current
modeling are shown in Figure 7. The figure shows areas of 0.028 but these areas were
modeled as 0.030 to insure the n values were not being under estimated in these areas.
The n values were estimated in conjunction with work by Stantec for the El Rio
Watercourse Master Plan.

5.3.2 Future Conditions n Value Analysis

The n values used for 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 2. The table shows the results for the
area included in the Cotton Lane Bridge model. The n values used are identical with
those used for the existing conditions model in the Norte Vista LOMR and are shown in

Figure 7.

River Research & Design, Inc. 14 March 2010
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Table 2. 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
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
19353 -2.22 -1.44 -0.7 0.67 1.32 1.9
19343 -2.21 -1.44 -0.7 0.68 1.33 1.91
193.34 -2.2 -1.43 -0.7 0.68 132 . 1.91
19325 -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
192.7 -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
192.52 -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
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 0.6 117 1.72
191.86 -1.92 -1.25 -0.62 0.58 1.15 1.69
191.76  -1.93 -1.26 -0.61 0.59 1.15 1.69
19167 -1.95 -1.27 -0.62 0.59 1.16 1.7
19157 -1.96 -1.27 -0.62 0.6 117 1.71
19148 -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

End of Project
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Figure 7. Overview of Selected Manning’s n Values for the Cotton Lane Bridge Study Reach. The 0.028 values were converted to

0.030 for both effective and current modeling.
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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. These values
are identical to those used in the current effective model.

5.5  Cross Section Descriptions

The HEC-RAS model data were taken directly from the Norte Vista / Gila River LOMR
(effective model) with the only changes being the addition of the Cotton Lane Bridge at RM
192.39 and modifications to represent channel excavation at cross sections 192.23 through
192.52. The designed excavation is shown in Figure 5. The final cross sections at 192.33 and
192.42 represent only the bridge opening since the approach roadways will completely block the
floodplain. The effective model was also shortened to include the area between only cross-
section 194.40 and the downstream cross-section of 187.06. The as-built cross sections are
compared with the proposed (CLOMR) cross sections in Figure 6.

No other changes were made to the Norte Vista / Gila River LOMR models other than
ineffective areas as described below.

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 effective FIS model in this reach. One is at Tuthill Road
and on at Estrella Parkway. Both of these bridges are shown in Figure 1. This study adds
the Cotton Lane Bridge between the two existing bridges. The location of the Cotton Lane
Bridge is shown in Figure 1 and Figure 2.

5.6.3 Levees and Dikes

There are no levees in the project area although a road embankment was modeled both as a
levee and without the yoad embankment near Tuthill Road in the effective model. This
was not modified for this model.

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 located outside of the effective 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 used from the effective model (Norte Vista / King Ranch
LOMR). The only modifications were to make the flow transition smoothly into and out
of the proposed bridge. All cross-sections were inspected for ineffective flow areas. A
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maximum of 4:1 expansion was maintained in developing these areas, where necessary.
The ineffective flow areas are shown in Figure 8. The contractions were modeled at 2:1.
The coefficients for expansion and contraction were 0.1 and 0.3 respectively.
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Figure 8. Ineffective Flow Areas for Effective and As-built (labeled Proposed) Models near
Cotton Lane Bridge.

5.6.6 Supercritical Flow

No areas of supercritical flow were identified in the project.

5.7  Floodway Modeling

The floodway was modeled by using Method 4 encroachments and then adjusted using Method 1
encroachments to arrive at acceptable solutions. The encroached water surface elevations were
less than 1.0 ft above the non-encroached water surface elevations. The encroachments were not
allowed to move into the main channel past the bank stations and thus much of the reach has
encroached water surface elevations that are significantly less than the allowable 1.0 ft.
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5.8  Problems Encountered During the Study

No special problems were encountered in this study. All problems were resolved in the previous
Gila River/Norte Vista LOMR.

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.

No errors were noted in the models.

5.10 Calibration

The effective model was run using the Norte Vista LOMR model as accepted by FEMA. 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 and all data with the exception of the ineffective flow areas and the cross sections
immediately adjacent to the Cotton Lane Bridge were as modeled in the Norte Vista LOMR.

5.11 Final Results
5.11.1 Hydraulic Analysis Results

It can be noted that there is a small difference between the Norte Vista LOMR and new
floodplain elevations in this reach once the bridge is constructed. The differences are all within
the FEMA regulations. Floodplain elevations are slightly higher than those in the Norte Vista
LOMR but slightly lower than those proposed in the Cotton Lane Bridge CLOMR. The
maximum increase in this LOMR is 0.47 downstream of the bridge (cross section 192.23)
compared with a maximum increase in the CLOMR of 0.57 feet higher just upstream of the
bridge at cross section 192.52. Both rises are within FEMA guidelines (See Table 3). The
maximum increases are highlighted in yellow in Table 3.

Floodway elevations through the reach are reduced over those in the Norte Vista LOMR
(effective model) due to the excavation near the bridge and are also slightly lower than those
proposed in the Cotton Lane Bridge CLOMR. These data can be seen in Table 4. It is expected
that the proposed re-alignment of banks and the channel for future development in this reach
may need to encroach into the existing floodway but channel excavations are planned to avoid
any rise in the floodway or floodplain. The current economic climate has delayed the plans for
additional modifications along the river but it is expected that the developments will go forward
in the next several years when the economy recovers.

5.11.2 Verification of Results

The RAS results correspond closely to the existing conditions model from the current effective
model (Norte Vista LOMR). The same models were used in the current model and were
adjusted only where changes were made for the construction of the bridge. The only difference
between the CLOMR model and the LOMR model is the as-built topography associated with the

bridge.
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Table 3. HEC-RAS Floodplain Output Comparison for Existing (Effective), CLOMR, and LOMR (Final) Models.

Model River Profile Model QTotal | MinCh | W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
Description Sta Name (cfs) EL Elev WSE WSE W.S. Elev Slope Chnl Area Width #
(ft)
Floodplain (ft) (ft) (ft) from | LOMR- | (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Analysis Effective | CLOMR
Estrella Parkway

Effective 194.205 Bridge

Tie In to Effective Model

Effective 194.2 | 100-Year EIRioWMP 227000 882.97 905.54 901.99 907.12 0.001784 10.1 22474.76 2480.08 0.55

CLOMR 194.2 | 100-Year Jan09Rev 227000 882.97 905.46 -0.08 901.99 907.07 0.001827 10.17 22315.06 2470.86 0.55

Final 194.2 | 100-Year AsBuilt 227000 882.97 905.46 -0.08 0 901.99 907.07 0.001829 10.18 22307.3 2470.39 0.55

Effective 194.1 | 100-Year EIRioWMP 227000 | 883.87 | 904.89 901.14 906.2 | 0.001547 9.2 | 24795.84 4390.04 0.51

CLOMR 194.1 | 100-Year Jan0SRev 227000 883.87 904.87 -0.02 901.14 906.12 0.00151 9.08 25821.7 4386.42 0.5

Final 194.1 | 100-Year AsBuilt 227000 883.87 904.86 -0.03 -0.01 901.14 906.12 0.001512 9.08 25808.71 4385.52 0.5
194.0

Effective 2 | 100-Year EIRioWMP 227000 | 885.49 | 904.35 900.33 | 905.46 0.00138 8.45 | 26871.29 4253.48 0.47
194.0

CLOMR 2 | 100-Year Jan09Rev 227000 | 885.49 | 904.41 0.06 900.39 | 905.41 | 0.001276 8.15 | 29411.56 4287.31 0.45
194.0

Final 2 | 100-Year AsBuilt 227000 | 885.49 | 904.40 0.05 -0.01 | 900.39 905.4 | 0.001279 8.15 | 29392.77 4283.79 0.45
193.9

Effective 4 | 100-Year EIRioWMP 227000 885.38 904.03 899.39 904.93 0.001122 7.65 29969.87 4683.14 0.42
193.9

CLOMR 4 | 100-Year Jan09Rev 227000 885.38 904.09 0.06 899.41 904.92 0.001052 7.43 32207.06 4751.27 0.4
193.9

Final 4 | 100-Year AsBuilt 227000 885.38 904.08 0.05 -0.01 899.41 904.92 0.001054 7.43 32184.27 4743.77 0.4
193.8

Effective 7 | 100-Year EIRioWMP 227000 882.8 903.69 898.76 904.49 0.001007 7.26 32261.63 4427.12 0.39
193.8

CLOMR 7 | 100-Year Jan09Rev 227000 882.8 903.77 0.08 898.78 904.51 0.000936 7.03 34538.74 4432.08 0.38
193.8

Final 7 | 100-Year AsBuilt 227000 882.8 903.76 0.07 -0.01 898.78 904.51 0.000938 7.04 34511.55 4431.61 0.38
193.7

Effective 9 | 100-Year EIRioWMP 227000 | 882.55 | 903.27 898.23 | 904.02 | 0.001117 7.03 | 33924.73 4083.97 0.38

CLOMR 193.7 | 100-Year Jan09Rev 227000 | 882.55 | 903.36 0.09 898.25 | 904.07 | 0.001065 6.9 | 35077.41 4086.4 0.37
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Model River Profile Model QTotal | MinCh | W.S. Delta Delta Crit E.G; E.G. Vel Flow Top Froude
Description Sta Name (cfs) EL Elev WSE WSE W.S. Elev Slope Chnl Area Width #
(ft)
Floodplain (ft) (ft) (ft) from | LOMR- (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Analysis Effective | CLOMR

9
193.7

Final 9 | 100-Year AsBuilt 227000 882.55 903.35 0.08 -0.01 898.25 904.06 0.001069 6.9 35045.66 4086.14 0.37
193.7

Effective 3 | 100-Year EIRioWMP 227000 882.18 902.83 898.08 903.65 0.000975 7.39 32508.52 3422.12 0.4
193.7

CLOMR 3 | 100-Year Jan09Rev 227000 | 882.18 902.9 0.07 898.07 | 903.72 | 0.000951 7.33 | 32858.19 3422.47 0.4
193.7

Final 3 | 100-Year AsBuilt 227000 | 882.18 | 902.89 0.06 -0.01 | 898.07 | 903.71 | 0.000954 7.34 | 32821.64 3422.42 0.4
193.6

Effective 2 | 100-Year EIRioWMP 227000 | 878.21 | 902.05 897.98 | 903.03 | 0.001218 8.05 29853.9 3219.12 0.45
193.6

CLOMR 2 | 100-Year Jan09Rev 227000 | 878.21 | 902.15 0.1 897.98 | 903.11 | 0.001177 7.97 | 30201.79 3220.05 0.44
193.6

Final 2 | 100-Year AsBuilt 227000 | 878.21 | 902.13 0.08 -0.02 | 897.98 903.1 | 0.001183 7.98 | 30156.26 3219.91 0.44
193.5

Effective 3 | 100-Year EIRioWMP 227000 | 878.96 | 901.51 897.32 | 902.43 | 0.001137 7.82 | 30700.48 3344.24 0.43
193.5

CLOMR 3 | 100-Year Jan09Rev 227000 | 87896 | 901.64 0.13 897.32 | 902.54 | 0.001091 7.72 | 31111.37 3351.05 0.42
193.5

Final 3 | 100-Year AsBuilt 227000 878.96 901.62 0.11 -0.02 897.32 902.52 0.001097 7.74 31053.29 3349.95 0.43
193.4

Effective 3 | 100-Year EIRioWMP 227000 879.37 901.1 896.46 901.88 0.000967 7.19 32986.82 3715.24 0.4
193.4

CLOMR 3 | 100-Year Jan09Rev 227000 | 879.37 | 901.25 0.15 896.46 | 902.01 0.00092 7.08 33629 3738.13 0.39
1934

Final 3 | 100-Year AsBuilt 227000 879.37 901.23 0.13 -0.02 896.46 901.99 0.000927 7.09 33554.14 3734.86 0.39
193.3

Effective 4 | 100-Year EIRioWMP 227000 | 881.18 | 900.75 895.9 | 901.42 | 0.000841 6.64 | 34855.86 3883.47 0.37
193.3

CLOMR 4 | 100-Year Jan09Rev 227000 881.18 900.92 0.17 895.9 901.57 0.000796 6.52 35506.3 3889.94 0.36
193.3

Final 4 | 100-Year AsBuilt 227000 | 881.18 | 900.89 0.14 -0.03 895.9 | 901.55 | 0.000802 6.54 | 35415.56 3889.36 0.36

Effective 193.2 | 100-Year EIRioWMP 227000 880.67 900.33 895.48 900.97 0.001037 6.42 35885.75 4130.89 0.37
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Model River Profile Model QTotal | MinCh | W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
Description Sta Name (cfs) EL Elev WSE WSE W.S. Elev Slope Chnl Area Width #
Floodplain (ft) (ft) (ft) from E.fg))M R- (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Analysis Effective | CLOMR
5
193.2
CLOMR 5 | 100-Year Jan09Rev 227000 880.67 900.53 0.2 895.48 901.14 0.000969 6.28 | . 36697.93 4132.74 0.36
Final 193': 100-Year AsBuilt 227000 880.67 900.50 0.17 -0.03 895.48 901.11 0.000978 6.3 36585.38 4132.49 0.36
Effective 193.2 100-Year EIRioWMP 227000 880.66 899.82 895.44 900.5 0.000916 6.67 34872.23 4280.54 0.4
CLOMR 193‘2 100-Year Jan0SRev 227000 | 880.66 | 900.07 0.25 895.44 900.7 0.00084 6.47 | 35910.74 4282.5 0.38
Final 193.2 100-Year AsBuilt 227000 | 880.66 | 900.03 0.21 -0.04 | 895.44 | 900.68 0.00085 6.5 | 35768.56 4282.23 0.38
Effective 193'(7) 100-Year EIRioWMP 227000 | 881.99 | 899.45 894.72 | 900.07 0.00081 6.41 | 36858.77 4504.27 0.37
CLOMR 193.3 100-Year Jan09Rev 227000 | 881.99 | 899.73 0.28 894.72 | 9S00.31 | 0.000735 6.21 | 38166.63 4522.19 0.36
Final 193.2 100-Year AsBuilt 227000 | 881.99 | 899.69 0.24 -0.04 | 894.72 900.28 | 0.000745 6.24 | 37995.68 4521.42 0.36
Effective 192.: 100-Year EIRioWMP 227000 | 880.71 | 899.02 894.32 | 899.66 | 0.000871 6.51 | 36825.77 4501.06 0.37
CLOMR 192.2 100-Year Jan09Rev 227000 880.71 899.34 0.32 894.32 899.94 0.000785 6.29 38126.16 4530.44 0.35
Final 192.2 100-Year AsBuilt 227000 880.71 899.29 0.27 -0.05 894.32 899.9 0.000797 6.32 37928.05 4527.29 0.35
Effective 192.3 100-Year EIRioWMP 227000 880.09 898.37 894.01 899.12 0.001352 7.08 35399.2 5078.24 0.4
CLOMR 192.3 100-Year Jan09Rev 227000 880.09 898.75 0.38 894.01 899.45 0.001203 6.85 35800.67 5317.66 0.38
Final 192.3 100-Year AsBuilt 227000 880.09 898.69 0.32 -0.06 894.01 899.41 0.001228 6.89 35557.39 5182.66 0.38
Effective 192.; 100-Year EIRioWMP 227000 876.81 897.48 893.64 898.35 0.001735 7.78 33969.19 5344.71 0.44
CLOMR 192‘; 100-Year Jan09Rev 227000 | 876.81 | 897.80 0.32 893.6 | 898.73 | 0.001705 7.88 [ 30831.92 5368.36 0.44
Final 192.7 | 100-Year AsBuilt 227000 | 876.81 | 897.70 0.22 -0.10 893.6 | 898.67 | 0.001757 7.95 | 30523.02 5364.09 0.44
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Model River Profile Model QTotal | MinCh | W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
Description Sta Name (cfs) EL Elev WSE WSE W.S. Elev Slope Chnl Area Width #
(ft)
Floodplain (ft) (ft) (ft) from | LOMR- (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Analysis Effective | CLOMR
9

Effective 192.7 | 100-Year EIRioOWMP 227000 876.64 896.65 892.33 897.59 0.001352 8.16 34646.51 5675.97 0.43

CLOMR 192.7 | 100-Year JanOSRev 227000 876.64 896.97 0.32 892.33 897.99 0.001344 8.27 30327.02 5690.01 0.43

Final 192.7 | 100-Year AsBuilt 227000 | 876.64 | 896.84 0.19 -0.13 | 892.33 897.9 | 0.001394 8.38 | 29926.71 5687.63 0.44
192.6

Effective 1 | 100-Year EIRioWMP 227000 | 878.15 | 896.06 891.72 | 896.98 | 0.001158 8.23 | 35047.27 5866.16 0.43
192.6

CLOMR 1 | 100-Year Jan09Rev 227000 | 878.15 896.4 0.34 891.72 | 897.38 | 0.001143 8.32 | 30571.83 5884.3 0.42
192.6

Final 1 | 100-Year AsBuilt 227000 | 878.15 | 896.23 0.17 -0.17 | 891.72 | 897.27 | 0.001194 8.44 | 30111.03 5877.57 0.43
192.5

Effective 2 | 100-Year EIRioWMP 227000 878.23 895.44 890.81 896.39 0.001146 8.27 33793.74 6069.23 0.42
192.5

CLOMR 2 | 100-Year Jan09Rev 227000 | 878.23 | 896.01 0.57 889.74 | 896.83 | 0.000858 7.42 | 32044.78 6136.83 0.36
192.5

Final 2 | 100-Year AsBuilt 227000 8779 | 895.75 0.31 -0.26 | 889.78 | 896.69 | 0.000982 7.79 | 30804.49 6066.15 0.38
192.4

Effective 2 | 100-Year EIRioWMP 227000 | 876.63 | 894.76 891.45 | 895.76 | 0.001348 8.74 | 31934.25 5803.33 0.46
192.4

CLOMR 1 | 100-Year Jan09Rev 227000 876.67 895.15 0.39 889.51 896.27 0.001138 8.48 26777.9 2136.58 0.42
192.4

Final 1 | 100-Year AsBuilt 227000 877.5 894.93 0.17 -0.22 889.25 896.1 0.001127 8.56 26616.27 2070.25 0.42
192.3

9 Bridge
New Cross Section

Effective EIRiOWMP | notin LOMR
192.3

CLOMR 8 | 100-Year Proposed 227000 876.41 894.55 889.3 895.74 0.001231 8.74 25977.45 2132.96 0.44
192.3

Final 8 | 100-Year AsBuilt 227000 877.9 894.53 -0.02 889.32 895.75 0.001231 8.9 25625.86 2076.11 0.44
1923

Effective 3 | 100-Year EIRioWMP 227000 | 876.06 | 893.82 890.83 895 | 0.001631 9.27 | 30110.13 5961.69 0.5

CLOMR 192.3 | 100-Year Jan09Rev 227000 876.06 894.3 0.48 888.79 895.34 0.001064 8.27 27904.74 6366.29 0.41
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Model River Profile Model QTotal | MinCh | W.S. Delta Delta Crit E.G. EG. Vel Flow Top Froude
Description Sta Name (cfs) EL Elev WSE WSE W.S. Elev Slope Chnl Area Width #
(ft)
Floodplain (ft) (ft) (ft) from | LOMR- | (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Analysis Effective | CLOMR
3
192°3
Final 3 | 100-Year AsBuilt 227000 876.7 | 894.29 0.47 -0.01 | 888.88 | 895.34 | 0.001073 8.28 | 27759.86 6364.58 0.41
192.2
Effective 3 | 100-Year EIRioWMP 227000 | 876.72 | 893.24 889.65 | 894.16 | 0.001424 8.15 | 33557.55 5881.84 0.44
192.2
CLOMR 3 | 100-Year Jan09Rev 227000 | 876.72 | 893.53 0.29 889.27 894.7 0.0015 8.85 | 26930.89 6072.78 0.46
192.2
Final 3 | 100-Year AsBuilt 227000 | 876.72 | 893.53 0.29 0 | 889.25 894.7 0.00149 8.83 | 26974.55 6074.78 0.46
192.1
Effective 4 | 100-Year EIRioOWMP 227000 | 875.94 | 892.61 889.42 | 893.46 | 0.001375 7.87 | 35177.02 6569.96 0.44
192.1
CLOMR 4 | 100-Year Jan09Rev 227000 | 875.94 | 892.67 0.06 889.5 | 893.89 0.00181 9.06 | 26333.79 6574.67 0.51
192.1
Final 4 | 100-Year AsBuilt 227000 875.94 892.67 0.06 0 889.5 893.89 0.00181 9.06 26333.79 6574.67 0.51
192.0
Effective 4 | 100-Year EIRioWMP 227000 876.36 892.06 888.54 892.78 0.001198 7.24 38126.83 6332.16 0.41
192.0
CLOMR 4 | 100-Year Jan09Rev 227000 | 876.36 | 892.03 -0.03 888.58 893 | 0.001497 8.08 | 29653.14 6329.48 0.46
192.0 ‘
Final 4 | 100-Year AsBuilt 227000 876.36 892.03 -0.03 0 888.58 893 0.001497 8.08 29653.14 6329.48 0.46
191.9
Effective 5 | 100-Year EIRioWMP 227000 874.98 891.56 887.6 892.21 0.001036 6.86 39831.59 6278.96 0.39
191.9
CLOMR 5 | 100-Year Jan09Rev 227000 874.98 891.55 -0.01 887.59 892.29 0.001127 7.15 35099.33 6278.72 0.41
191.9
Final 5 | 100-Year AsBuilt 227000 | 874.98 | 891.55 -0.01 0| 887.59 | 892.29 | 0.001127 7.15 | 35099.33 6278.72 0.41
191.8
Effective 6 | 100-Year EIRioWMP 227000 874.43 891.08 886.73 891.68 0.001006 6.5 40519.24 6174.46 0.38
191.8
CLOMR 6 | 100-Year Jan09Rev 227000 874.43 891.08 0 886.74 891.71 0.001054 6.65 37908.44 6172.4 0.38
191.8
Final 6 | 100-Year AsBuilt 227000 874.43 891.08 0 0 886.74 891.71 0.001054 6.65 37908.44 6172.4 0.38
Effective 191.7 | 100-Year EIRioWMP 227000 874.62 890.61 886.58 891.15 0.001047 6.28 42648.16 6548.31 0.37
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Model River Profile Model QTotal | MinCh | W.S. Delta Delta Crit E:G. E:G. Vel Flow Top Froude
Description Sta Name (cfs) EL Elev WSE WSE W.S. Elev Slope Chnl Area Width #
(ft)
Floodplain (ft) (ft) (ft) from | LOMR- | (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
Analysis Effective | CLOMR

6
191.7

CLOMR 6 | 100-Year Jan0SRev 227000 874.62 890.6 -0.01 886.58 891.16 0.001065 6.33 40692.56 6548.04 0.37
191.7

Final 6 | 100-Year AsBuilt 227000 | 874.62 890.6 -0.01 0| 886.58 | 891.16 | 0.001065 6.33 | 40692.56 6548.04 0.37
191.6

Effective 7 | 100-Year EIRioWMP 227000 872.6 890.04 886.43 890.6 0.001163 6.33 41308.19 6270.43 0.39
191.6

CLOMR 7 | 100-Year Jan09Rev 227000 872.6 | 890.04 0 886.43 890.6 | 0.001168 6.34 | 40689.42 6270.43 0.39
191.6

Final 7 | 100-Year AsBuilt 227000 872.6 | 890.04 0 0 | 886.43 890.6 | 0.001168 6.34 | 40689.42 6270.43 0.39
191.5

Effective 7 | 100-Year EIRioWMP 227000 | 870.63 | 889.56 885.66 | 890.03 | 0.000997 5.82 | 44096.36 6247.54 0.36
191.5

CLOMR 7 | 100-Year Jan09Rev 227000 870.63 889.55 -0.01 885.65 890.03 0.001015 5.87 43295.45 6245.83 0.36
191.5

Final 7 | 100-Year AsBuilt 227000 870.63 889.55 -0.01 0 885.65 890.03 0.001015 5.87 43295.45 6245.83 0.36
1914

Effective 8 | 100-Year EIRioWMP 227000 | 870.93 | 889.11 884.98 | 889.56 0.00086 5.62 | 45168.46 7088.51 0.34
191.4

CLOMR 8 | 100-Year Jan09Rev 227000 | 870.93 889.1 -0.01 884.98 | 889.55 | 0.000863 5.62 | 45106.36 7075.78 0.34
191.4

Final 8 | 100-Year AsBuilt 227000 870.93 889.1 -0.01 0 884.98 889.55 0.000863 5.62 45106.36 7075.78 0.34
191.3

Effective 8 | 100-Year EIRioWMP 227000 871.69 888.64 884.78 889.1 0.00096 5.77 44289.06 6622.5 0.35
1913

CLOMR 8 | 100-Year Jan09Rev 227000 | 871.69 | 888.62 -0.02 884.78 | 889.09 | 0.000964 578 | 44213.48 6621.8 0.35
191.3

Final 8 | 100-Year AsBuilt 227000 871.69 888.62 -0.02 0 884.78 889.09 0.000964 5.78 44213.48 6621.8 0.35
Tie In to Existing Model
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Table 4. . HEC-RAS Floodway Output Comparison for Existing (Effective), CLOMR, and LOMR (Final) Models.

Technical Data Notebook

Reach River Profile Plan Q Total Min W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
Sta (cfs) ChEl Elev WSE WSE W.S. Elev Slope Chnl Area Width #
Floodway (ft) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
from | LOMR-
Analysis Effect | CLOMR
Effective | 194.205 Estrella Parkway Bridge
Tie In to Effective Model

Effective 194.2 | 100-Year Enc EIRioWMP | 227000 | 882.97 | 905.72 901.99 | 907.25 | 0.001684 9.93 | 22868.12 | 2118.38 0.53
CLOMR 194.2 | 100-Year Enc Jan0SRev 227000 | 882.97 | 905.70 -0.02 901.99 | 907.24 | 0.001695 | 9.95 | 22824.67 | 2118.26 0.53
Final 194.2 | 100-Year Enc AsBuilt 227000 | 882.97 | 905.70 -0.02 0 901.99 | 907.24 | 0.001698 9.95 | 22811.61 | 2118.22 0.53
Effective 194.1 | 100-Year Enc | EIRioWMP | 227000 | 883.87 | 905.13 901.14 | 906.38 | 0.001434 9 | 25340.86 | 2446.93 0.49
CLOMR 194.1 | 100-Year Enc Jan09Rev 227000 | 883.87 | 905.10 -0.03 901.12 | 906.36 | 0.001446 9.02 | 25274.85 | 2446.86 0.49
Final 194.1 | 100-Year Enc | AsBuilt 227000 | 883.87 | 905.09 | -0.04 -0.01 | 901.12 | 906.36 | 0.00145 [ 9.03 | 25254.97 | 2446.83 0.49
Effective 194.02 | 100-Year Enc EIRioOWMP | 227000 | 885.49 | 904.66 900.33 905.7 | 0.001251 8.2 | 27683.45 | 2680.97 0.45
CLOMR 194.02 | 100-Year Enc | JanO9Rev 227000 | 885.49 | 904.63 | -0.03 900.33 | 905.68 | 0.001263 | 8.22 | 27638.07 | 2680.88 0.45
Final 194.02 | 100-Year Enc AsBuilt 227000 | 885.49 | 904.62 -0.04 -0.01 900.33 | 905.67 | 0.001267 8.23 | 27611.41 | 2680.85 0.45
Effective 193.94 | 100-Year Enc EIRioWMP | 227000 | 885.38 | 904.36 899.39 | 905.22 0.00102 7.44 | 30542.43 | 2827.08 0.4
CLOMR 193.94 | 100-Year Enc | Jan09Rev 227000 | 885.38 | 904.33 | -0.03 899.39 | 905.19 | 0.001032 | 7.46 | 30439.25 | 2826.98 0.4
Final 193.94 | 100-Year Enc AsBuilt 227000 | 885.38 | 904.31 -0.05 -0.02 899.39 | 905.18 | 0.001035 7.47 | 30407.67 | 2826.95 0.4
Effective 193.87 | 100-Year Enc EIRioWMP | 227000 882.8 | 904.04 898.74 | 904.83 | 0.000934 7.13 | 31849.45 | 2897.87 0.38
CLOMR 193.87 | 100-Year Enc Jan09Rev 227000 882.8 | 904.00 -0.04 898.74 | 904.79 | 0.000945 7.16 | 31731.65 | 2897.75 0.38
Final 193.87 | 100-Year Enc AsBuilt 227000 882.8 | 903.98 -0.06 -0.02 898.74 | 904.78 | 0.000949 7.17 | 31695.23 | 2897.72 0.38
Effective 193.79 | 100-Year Enc EIRioWMP | 227000 | 882.55 | 903.62 898.23 | 904.39 | 0.001068 7.02 | 32351.29 | 2924.53 0.37
CLOMR 193.79 | 100-Year Enc Jan09Rev 227000 | 882.55 | 903.58 -0.04 898.23 | 904.35 | 0.001083 7.05 | 32214.74 | 2924.46 0.37
Final 193.79 | 100-Year Enc AsBuilt 227000 | 882.55 | 903.56 -0.06 -0.02 898.23 | 904.34 | 0.001088 7.06 | 32172.27 | 2924.43 0.37
Effective 193.73 | 100-Year Enc EIRioWMP | 227000 | 882.18 | 903.22 898.06 | 904.05 | 0.000908 7.3 | 31082.76 | 2864.85 0.39
CLOMR 193.73 | 100-Year Enc | Jan09Rev 227000 | 882.18 | 903.16 | -0.06 898.05 904 | 0.000923 | 7.34 | 30928.52 2864.79 0.39
Final 193.73 | 100-Year Enc AsBuilt 227000 | 882.18 | 903.15 -0.07 -0.01 898.05 | 903.99 | 0.000928 7.35 | 30880.46 | 2864.77 0.39
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Reach River Profile Plan Q Total Min W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
Sta (cfs) ChEl Elev WSE WSE W.S. Elev Slope Chnl Area Width #
Floodway (ft) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
from | LOMR-
Analysis Effect | CLOMR
Effective 193.62 | 100-Year Enc EIRioWMP | 227000 | 878.21 | 902.48 897.94 | 903.46 | 0.001125 7.96 | 28524.89 | 2709.38 0.43
CLOMR 193.62 | 100-Year Enc Jan09Rev 227000 | 878.21 | 902.41 -0.07 897.94 903.4 | 0.001151 8.01 | 28334.06 | 2709.29 0.44
Final 193.62 | 100-Year Enc AsBuilt 227000 | 878.21 | 902.39 -0.09 -0.02 897.94 | 903.39 | 0.001159 8.03 28274.2 | 2709.26 0.44
Effective 193.53 | 100-Year Enc EIRioWMP | 227000 | 878.96 | 901.93 897.39 | 902.91 | 0.001113 7.95 | 28628.13 2709 0.43
CLOMR 193.53 | 100-Year Enc | JanO9Rev 227000 | 878.96 | 901.85 -0.08 897.39 | 902.84 | 0.001143 8.01 | 28394.68 2709 0.44
Final 193.53 | 100-Year Enc | AsBuilt 227000 | 878.96 | 901.82 | -0.11 -0.03 | 897.39 | 902.82 | 0.001153 | 8.04 | 28321.1 2709 0.44
Effective 193.43 | 100-Year Enc | EIRioWMP | 227000 | 879.37 | 901.6 896.49 | 902.38 | 0.000887 7.1 | 32091.16 2989 0.38
CLOMR 193.43 | 100-Year Enc | JanO9Rev 227000 | 879.37 | 901.54 | -0.06 896.45 | 902.29 | 0.000872 | 7.02 32558 | 3072.73 0.38
Final 193.43 | 100-Year Enc | AsBuilt 227000 | 879.37 | 901.50 -0.1 -0.04 | 896.45 | 902.27 | 0.00088 | 7.04 | 32462.36 | 3072.66 0.38
Effective 193.34 | 100-Year Enc | EIRioWMP | 227000 | 881.18 | 901.32 895.86 | 901.95 | 0.000726 | 6.38 | 35776.83 3400 0.34
CLOMR 193.34 | 100-Year Enc | Jan0SRev 227000 { 881.18 | 901.24 | -0.08 895.86 | 901.87 | 0.000745 | 6.43 | 35485.68 3400 0.35
Final 193.34 | 100-Year Enc | AsBuilt 227000 | 881.18 | 901.20 | -0.12 -0.04 | 895.86 | 901.84 | 0.000753 | 6.45 | 35366.98 3400 0.35
Effective 193.25 | 100-Year Enc | EIRioWMP | 227000 | 880.67 | 900.95 895.46 | 901.56 | 0.000914 | 6.24 | 36289.66 3630 0.35
CLOMR 193.25 | 100-Year Enc Jan09Rev 227000 | 880.67 | 900.85 -0.1 895.46 | 901.47 | 0.000942 6.3 | 35934.06 3630 0.35
Final 193.25 | 100-Year Enc AsBuilt 227000 | 880.67 | 900.81 -0.14 -0.04 895.46 | 901.44 | 0.000954 6.33 35788.5 3630 0.35
Effective 193.16 | 100-Year Enc EIRioWMP | 227000 | 880.66 | 900.53 895.4 | 901.16 0.00077 6.36 35774.9 | 3782.19 0.36
CLOMR 193.16 | 100-Year Enc Jan0O9Rev 227000 | 880.66 | 900.42 -0.11 895.4 | 901.06 | 0.000799 6.43 | 35336.98 | 3782.19 0.37
Final 193.16 | 100-Year Enc | AsBuilt 227000 | 880.66 | 900.36 | -0.17 -0.06 895.4 | 901.02 | 0.000812 | 6.47 | 35156.69 | 3782.19 0.37
Effective 193.07 | 100-Year Enc EIRioWMP | 227000 | 881.99 | 900.23 894.68 900.8 0.00066 6.05 | 37665.05 3780 0.34
CLOMR 193.07 | 100-Year Enc | JanO9Rev 227000 | 881.99 | 900.11 | -0.12 894.68 | 900.69 | 0.000687 | 6.13 | 37178.71 3780 0.34
Final 193.07 | 100-Year Enc | AsBuilt 227000 | 881.99 | 900.05 | -0.18 -0.06 | 894.68 | 900.64 | 0.000699 | 6.16 | 36977.52 3780 0.35
Effective 192.98 | 100-Year Enc EIRioWMP | 227000 | 880.71 | 899.83 894.36 | 900.45 | 0.000751 6.31 35906.1 | 3425.34 0.34
CLOMR 192.98 | 100-Year Enc Jan09Rev 227000 | 880.71 | 899.69 -0.14 894.36 | 900.33 | 0.000785 6.4 | 35404.37 3425 0.35
Final 192.98 | 100-Year Enc | AsBuilt 227000 | 880.71 | 899.62 | -0.21 -0.07 | 894.36 | 900.27 | 0.000799 | 6.44 | 35195.95 3425 0.35
Effective 192.89 | 100-Year Enc EIRioWMP | 227000 | 880.09 | 899.28 894.01 | 899.99 | 0.001111 6.81 | 33349.13 3123 0.37
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Reach River Profile Plan Q Total Min W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
Sta (cfs) ChEl Elev WSE WSE W.S. Elev Slope Chnl Area Width #
Floodway (ft) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
from | LOMR-

Analysis Effect | CLOMR
CLOMR 192.89 | 100-Year Enc | Jan09Rev 227000 | 880.09 | 899.1 | -0.18 894.01 | 899.84 | 0.001176 | 6.92 | 32796.11 | 3121.52 0.38
Final 192.89 | 100-Year Enc | AsBuilt 227000 | 880.09 | 899.02 | -0.26 -0.08 | 894.01 | 899.78 | 0.001204 | 6.97 | 32565.19 | 3121.52 0.38
Effective 192.79 | 100-Year Enc | EIRioWMP | 227000 | 876.81 | 898.46 893.6 | 899.36 | 0.001472 | 7.63 | 30056.66 | 2896.12 0.41
CLOMR 192.79 | 100-Year Enc | JanO9Rev 227000 | 876.81 | 898.21 | -0.25 893.6 | 899.16 | 0.001592 | 7.81 29325 | 2875.36 0.42
Final 192.79 | 100-Year Enc | AsBuilt 227000 | 876.81 | 898.10 | -0.36 -0.11 893.6 | 899.08 | 0.001645 | 7.89 | 29032.13 | 2874.74 0.43
Effective 192.7 | 100-Year Enc | EIRioWMP | 227000 | 876.64 | 897.65 892.33 | 898.69 | 0.001238 | 8.22 | 28225.82 2451 0.42
CLOMR 192.7 | 100-Year Enc | JanO9Rev 227000 | 876.64 | 897.42 | -0.23 892.33 | 898.45 | 0.001282 | 8.24 | 28826.69 | 2680.25 0.42
Final 192.7 | 100-Year Enc | AsBuilt 227000 | 876.64 | 897.28 | -0.37 -0.14 | 892.33 | 898.35 | 0.001331 | 8.34 | 28466.14 | 2680.25 0.43
Effective 192.61 | 100-Year Enc | EIRioWMP | 227000 | 878.15 | 897.06 891.86 | 898.12 | 0.001113 | 8.47 | 28346.62 | 2494.1 0.42
CLOMR 192.61 | 100-Year Enc | JanO9Rev 227000 | 878.15 | 896.74 | -0.32 891.71 | 897.85 | 0.001187 | 8.62 | 27372.92 | 2396.48 0.43
Final 192.61 | 100-Year Enc | AsBuilt 227000 | 878.15 | 896.56 | -0.50 -0.18 | 891.71 | 897.72 | 0.001242 | 8.74 | 26970.82 | 2396.48 0.44
Effective 192.52 | 100-Year Enc | EIRioWMP | 227000 | 878.23 | 896.45 890.93 | 897.55 | 0.001117 | 8.59 | 27649.01 2400 0.42
CLOMR 192.52 | 100-Year Enc | Jan09Rev 227000 | 878.23 | 896.33 | -0.12 889.86 | 897.28 | 0.000928 | 7.84 | 29090.45 | 2185.18 0.38
Final 192.52 | 100-Year Enc | AsBuilt 227000 | 8779 | 896.13 | -0.32 -0.20 | 889.78 | 897.11 | 0.000972 | 7.89 | 28876.53 | 2185.18 0.38
Effective 192.42 | 100-Year Enc | EIRioWMP | 227000 | 876.63 | 895.76 891.59 | 896.94 | 0.001297 | 9.06 | 26902.68 2550 0.45
CLOMR 192.41 | 100-Year Enc | Jan09Rev 227000 | 876.67 | 895.73 | -0.03 889.51 | 896.75 | 0.00098 8.1 | 28023.04 2145 0.39
Final/LO 192.41 | 100-Year Enc | AsBuilt 227000 | 877.5 | 895.52 | -0.24 -0.21 | 889.25 | 896.58 | 0.000976 | 8.19 | 27805.73 | 2073.08 0.39
MR

192.39 Cotton Lane Bridge

Effective 192.38 EIRioWMP | No Cross Section
CLOMR 192.38 | 100-Year Enc | Jan09Rev 227000 | 876.41 | 895.19 889.3 | 896.26 | 0.001039 | 8.31 | 27348.78 | 2160.18 0.41
Final 192.38 | 100-Year Enc | AsBuilt 227000 | 877.9 | 895.18 -0.01 | 889.32 | 896.27 | 0.001041 | 8.46 | 26970.57 | 2079.27 0.41
Effective 192.33 | 100-Year Enc | EIRioWMP | 227000 | 876.06 | 894.82 890.79 | 896.2 | 0.00158 | 9.65 | 25246.59 2630 0.5
CLOMR 192.33 | 100-Year Enc | Jan09Rev 227000 | 876.06 | 894.80 | -0.02 889.01 | 895.93 | 0.00109 | 8.58 | 26548.34 2027 0.42
Final 192.33 | 100-Year Enc | AsBuilt 227000 | 876.7 | 894.77 | -0.05 -0.03 | 889.14 | 895.94 | 0.001127 | 8.66 | 26209.75 2027 0.42
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Reach River Profile Plan Q Total Min W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
o Sta (cfs) ChEl Elev WSE WSE W.S. Elev Slope Chnl Area Width #
Floodway (ft) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
from LOMR-
Analysis Effect | CLOMR
Effective 192.23 | 100-Year Enc | EIRioWMP | 227000 | 876.72 | 894.16 889.75 | 895.38 | 0.00156 9 | 26748.02 2645 0.46
CLOMR 192.23 | 100-Year Enc | JanO9Rev 227000 | 876.72 | 894.12 | -0.04 889.14 | 895.32 | 0.001395 | 8.81 | 26337.08 2315 0.45
Final 192.23 | 100-Year Enc AsBuilt 227000 | 876.72 894.12‘ -0.04 0 889.11 | 895.31 | 0.001386 8.8 | 26381.18 2315 0.45
Effective 192.14 | 100-Year Enc EIRioWMP | 227000 | 875.94 | 893.35 889.57 | 894.58 | 0.001661 9.02 26363 2750 0.49
CLOMR 192.14 | 100-Year Enc | Jan09Rev 227000 | 875.94 | 893.30 | -0.05 889.52 | 894.56 | 0.00169 | 9.07 | 25861.8 2650 0.49
Final 192.14 | 100-Year Enc | AsBuilt 227000 | 875.94 | 893.30 | -0.05 0| 889.52 | 894.56 | 0.00169 | 9.07 | 25861.8 2650 0.49
Effective 192.04 | 100-Year Enc | EIRioWMP | 227000 | 876.36 | 892.68 888.71 | 893.76 | 0.001484 | 8.37 27963 2920 0.46
CLOMR 192.04 | 100-Year Enc | JanOSRev 227000 | 876.36 | 892.67 | -0.01 888.73 | 893.72 | 0.001461 8.3 | 28461.53 3025 0.46
Final 192.04 | 100-Year Enc AsBuilt 227000 | 876.36 | 892.67 -0.01 0 888.73 | 893.72 | 0.001461 8.3 | 28461.53 3025 0.46
Effective 191.95 | 100-Year Enc EIRioWMP | 227000 | 874.98 | 892.15 887.75 | 893.04 | 0.001179 7.6 | 30192.89 | 3043.38 0.42
CLOMR 191.95 | 100-Year Enc Jan09Rev 227000 | 874.98 | 892.15 0 887.79 | 893.01 | 0.001153 7.51 | 31035.05 3205 0.42
Final 191.95 | 100-Year Enc | AsBuilt 227000 | 874.98 | 892.15 0 0| 887.79 | 893.01 | 0.001153 | 7.51 | 31035.05 3205 0.42
Effective 191.86 | 100-Year Enc | EIRioWMP | 227000 | 874.43 | 891.68 886.97 | 892.44 | 0.001071 | 6.98 | 32514.66 | 3290.22 0.39
CLOMR 191.86 | 100-Year Enc Jan09Rev 227000 | 874.43 | 891.68 0 886.97 | 892.43 | 0.001055 6.93 | 33184.71 3445 0.39
Final 191.86 | 100-Year Enc AsBuilt 227000 | 874.43 | 891.68 0 0 886.97 | 892.43 | 0.001055 6.93 | 33184.71 3445 0.39
Effective 191.76 | 100-Year Enc EIRioWMP | 227000 | 874.62 | 891.10 886.78 | 891.87 | 0.001223 7.03 | 32580.22 | 3461.35 0.4
CLOMR 191.76 | 100-Year Enc Jan09Rev 227000 | 874.62 | 891.10 0 886.78 | 891.86 | 0.001216 7.01 | 32817.71 3515 0.4
Final 191.76 | 100-Year Enc | AsBuilt 227000 | 874.62 | 891.10 0 0| 886.78 | 891.86 | 0.001216 | 7.01 | 32817.71 3515 0.4
Effective 191.67 | 100-Year Enc EIRioWMP | 227000 872.6 | 890.42 886.63 | 891.21 | 0.001397 7.14 | 31988.11 | 3702.85 0.43
CLOMR 191.67 | 100-Year Enc | JanO9Rev 227000 | 872.6 | 890.41 | -0.01 886.63 | 891.2 | 0.001404 | 7.15 | 31936.58 | 3702.85 0.43
Final 191.67 | 100-Year Enc AsBuilt 227000 872.6 | 890.41 -0.01 0 886.63 891.2 | 0.001404 7.15 | 31936.58 | 3702.85 0.43
Effective 191.57 | 100-Year Enc EIRioWMP | 227000 | 870.63 | 889.84 885.92 | 890.52 0.00124 6.63 | 34379.52 4010 0.4
CLOMR 191.57 | 100-Year Enc Jan09Rev 227000 | 870.63 | 889.83 -0.01 885.92 | 890.51 | 0.001249 6.64 | 34306.84 4010 0.4
Final 191.57 | 100-Year Enc | AsBuilt 227000 | 870.63 | 889.83 | -0.01 0| 885.92 | 890.51 | 0.001249 | 6.64 | 34306.84 4010 0.4
Effective 191.48 | 100-Year Enc | EIRioWMP | 227000 | 870.93 | 889.4 885 | 889.95 | 0.000934 | 5.98 | 38729.39 4450 0.36
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Reach River Profile Plan Q Total Min W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude
Sta (cfs) ChEl Elev WSE WSE W.S. Elev Slope Chnl Area Width #
Floodway (ft) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Channel
from LOMR-
Analysis Effect | CLOMR
CLOMR 191.48 | 100-Year Enc Jan09Rev 227000 | 870.93 | 889.38 -0.02 885 | 889.93 | 0.000942 5.99 | 38631.07 4450 0.36
Final 191.48 | 100-Year Enc AsBuilt 227000 | 870.93 | 889.38 -0.02 0 885 | 889.93 | 0.000942 5.99 | 38631.07 4450 0.36
Effective 191.38 | 100-Year Enc EIRioWMP | 227000 | 871.69 | 888.91 884.71 | 889.46 | 0.001015 6.04 | 38864.38 | 4589.79 0.36
CLOMR 191.38 | 100-Year Enc Jan09Rev 227000 | 871.69 | 888.88 -0.03 884.71 | 889.43 | 0.001025 6.06 | 38739.71 | 4589.79 0.37
Final 191.38 | 100-Year Enc AsBuilt 227000 | 871.69 | 888.88 -0.03 0 884.71 | 889.43 | 0.001025 6.06 | 38739.71 | 4589.79 0.37
Tie In to Existing Model
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Table 5. Comparisons of Floodway Encroachments for Proposed and Existing Conditions.
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Norte Vista Exising Condition Model (Effective Model) Proposed (CLOMR) Cotton Lane Bridge Model LOMR Model (As-Built Conditions)
Delta Delta Delta
Cross WSE WSE WSE WSE River WSE WSE
Plan Section Profile (ft) (ft) Plan X-Sect Plan (ft) (ft) Plan Sta Profile (ft) (ft)
Models Tie Together
EIRioWMP | 194.2 100-Year 905.54 Proposed | 194.2 100-Year 905.56 As Built | 194.2 100-Year 905.46
EIRioOWMP | 194.2 100-Year Enc 905.72 0.19 Proposed 194.2 100-Year Enc 905.70 | 0.14 As Built | 194.2 100-Year Enc | 905.70 | 0.24
EIRioOWMP | 194.1 100-Year 904.89 Proposed 194.1 100-Year 904.92 As Built | 194.1 100-Year 904.86
EIRiOWMP | 194.1 100-Year Enc 905.13 0.24 Proposed 194.1 100-Year Enc 905.1 0.18 As Built | 194.1 100-Year Enc | 905.09 | 0.23
EIRioWMP | 194.02 100-Year 904.35 Proposed | 194.02 100-Year 904.4 As Built | 194.02 | 100-Year 904.40
EIRioOWMP | 194.02 100-Year Enc 904.66 0.30 Proposed 194.02 100-Year Enc 904.63 | 0.23 As Built | 194.02 | 100-Year Enc | 904.62 | 0.22
EIRioWMP | 193.94 100-Year 904.03 Proposed | 193.94 100-Year 904.08 As Built | 193.94 | 100-Year 904.08
EIRiOWMP | 193.94 100-Year Enc | 904.36 | 0.33 Proposed | 193.94 100-Year Enc | 904.33 | 0.25 As Built | 193.94 | 100-Year Enc | 904.31 | 0.25
EIRioWMP | 193.87 100-Year 903.69 Proposed 193.87 100-Year 903.75 As Built | 193.87 | 100-Year 903.76
EIRioWMP | 193.87 100-Year Enc 904.04 0.35 Proposed 193.87 100-Year Enc 904 0.25 As Built | 193.87 | 100-Year Enc | 903.98 | 0.22
EIRiOWMP | 193.79 | 100-Year 903.27 Proposed | 193.79 100-Year 903.34 As Built | 193.79 | 100-Year 903.35
EIRioOWMP | 193.79 | 100-Year Enc | 903.62 | 0.35 Proposed | 193.79 100-Year Enc | 903.58 | 0.24 As Built | 193.79 | 100-Year Enc | 903.56 | 0.21
EIRioWMP | 193.73 100-Year 902.83 Proposed | 193.73 100-Year 902.91 As Built | 193.73 | 100-Year 902.89
EIRioWMP | 193.73 | 100-Year Enc | 903.22 | 0.39 Proposed | 193.73 100-Year Enc | 903.16 | 0.26 As Built | 193.73 | 100-Year Enc | 903.15 | 0.26
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Norte Vista Exising Condition Model (Effective Model)

Proposed (CLOMR) Cotton Lane Bridge Model

LOMR Model (As-Built Conditions)

Delta Delta Delta
Cross WSE WSE WSE WSE River WSE WSE
Plan Section Profile (ft) (ft) Plan X-Sect Plan (ft) (ft) Plan Sta Profile (ft) (ft)
EIRiOWMP | 193.62 100-Year 902.05 Proposed | 193.62 100-Year 902.16 As Built | 193.62 | 100-Year 902.13
EIRioWMP | 193.62 100-Year Enc 902.48 0.43 Proposed 193.62 100-Year Enc 902.41 | 0.25 As Built | 193.62 | 100-Year Enc | 902.38 | 0.25
EIRioWMP | 193.53 | 100-Year 901.51 Proposed | 193.53 | 100-Year 901.65 As Built | 193.53 [ 100-Year 901.62
EIRioWMP | 193.53 100-Year Enc 901.93 0.42 Proposed 193.53 100-Year Enc 901.85 | 0.20 As Built | 193.53 | 100-Year Enc | 501.82 | 0.20
EIRioOWMP | 193.43 | 100-Year 901.1 Proposed | 193.43 100-Year 901.26 As Built | 193.43 | 100-Year 901.23
EIRioWMP | 193.43 100-Year Enc 901.6 0.49 Proposed 193.43 100-Year Enc 901.54 | 0.27 As Built | 193.43 | 100-Year Enc | 901.50 | 0.28
EIRioWMP | 193.34 100-Year 900.75 Proposed | 193.34 100-Year 900.93 As Built | 193.34 | 100-Year 900.90
EIRioOWMP | 193.34 100-Year Enc | 901.32 | 0.57 Proposed | 193.34 100-Year Enc | 901.24 | 0.30 As Built | 193.34 | 100-Year Enc | 901.20 | 0.30
EIRioWMP | 193.25 100-Year 900.33 Proposed 193.25 100-Year 900.55 As Built | 193.25 | 100-Year 900.51
EIRioWMP | 193.25 100-Year Enc 900.95 0.62 Proposed 193.25 100-Year Enc 900.85 | 0.30 As Built | 193.25 | 100-Year Enc | 900.81 | 0.31
EIRioWMP | 193.16 100-Year 899.82 Proposed | 193.16 100-Year 900.09 As Built | 193.16 | 100-Year 900.03
EIRioWMP | 193.16 | 100-Year Enc | 900.53 | 0.71 Proposed | 193.16 100-Year Enc | 900.42 | 0.33 As Built | 193.16 | 100-Year Enc | 900.36 | 0.33
EIRioWMP | 193.07 100-Year 899.45 Proposed 193.07 100-Year 899.75 As Built | 193.07 | 100-Year 899.69
EIRioOWMP | 193.07 100-Year Enc 900.23 0.79 Proposed 193.07 100-Year Enc 900.11 | 0.35 As Built | 193.07 | 100-Year Enc | 900.05 | 0.36
EIRioWMP | 192.98 100-Year 899.02 Proposed | 192.98 100-Year 899.37 As Built | 192.98 | 100-Year 899.29
EIRioOWMP | 192.98 100-Year Enc 899.83 0.81 Proposed 192.98 100-Year Enc 899.69 | 0.32 As Built | 192.98 | 100-Year Enc | 899.62 | 0.33
EIRiOWMP | 192.89 | 100-Year 898.37 Proposed | 192.89 | 100-Year 898.75 As Built | 192.89 | 100-Year 898.69
EIRioWMP | 192.89 100-Year Enc 899.27 0.90 Proposed 192.89 100-Year Enc 899.1 0.35 As Built | 192.89 | 100-Year Enc | 899.02 | 0.33
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Norte Vista Exising Condition Model (Effective Model)

Proposed (CLOMR) Cotton Lane Bridge Model

LOMR Model (As-Built Conditions)

Delta Delta Delta
Cross WSE WSE WSE WSE River WSE WSE
Plan Section Profile (ft) (ft) Plan X-Sect Plan (ft) (ft) Plan Sta Profile (ft) (ft)
EIRioOWMP | 192.79 100-Year 897.48 Proposed | 192.79 100-Year 897.82 As Built | 192.79 | 100-Year 897.70
EIRioWMP | 192.79 100-Year Enc | 898.46 | 0.98 Proposed | 192.79 100-Year Enc | 898.21 | 0.39 As Built | 192.79 | 100-Year Enc | 898.10 | 0.40
EIRioWMP | 192.7 100-Year 896.65 Proposed 192.7 100-Year 897 As Built | 192.7 100-Year 896.84
EIRioWMP | 192.7 100-Year Enc | 897.65 1.00 Proposed | 192.7 100-Year Enc | 897.42 | 0.43 As Built | 192.7 100-Year Enc | 897.28 | 0.44
EIRioWMP | 192.61 100-Year 896.06 Proposed | 192.61 100-Year 896.39 As Built | 192.61 | 100-Year 896.23
EIRioWMP | 192.61 100-Year Enc 897.06 1.00 Proposed 192.61 100-Year Enc 896.74 | 0.35 As Built | 192.61 | 100-Year Enc | 896.56 | 0.33
EIRioOWMP | 192.52 100-Year 895.44 Proposed | 192.52 100-Year 895.95 As Built | 192.52 | 100-Year 895.75
EIRioWMP | 192.52 100-Year Enc | 896.45 1.00 Proposed 192.52 100-Year Enc | 896.33 | 0.38 As Built | 192.52 | 100-Year Enc | 896.13 | 0.38
EIRioWMP | 192.42 100-Year 894.76 Proposed | 192.41 100-Year 895.15 As Built | 192.41 | 100-Year 894.93
EIRiOWMP | 192.42 100-Year Enc | 895.76 | 1.00 Proposed | 192.41 | 100-YearEnc | 895.73 | 0.58 As Built | 192.41 | 100-Year Enc | 895.52 | 0.59
192.39 192.39
Proposed | BRU 100-Year 894.88 As Built | BRU 100-Year 894.72
192.39 192.39
Proposed | BRU 100-Year Enc | 895.5 0.61 As Built | BRU 100-Year Enc | 895.33 | 0.61
192.39 192.39
Proposed | BRD 100-Year 894.39 As Built | BRD 100-Year 894.44
192.39 192.39
Proposed BR D 100-Year Enc 895.05 | 0.66 As Built | BRD 100-Year Enc | 895.10 | 0.66
Proposed 192.38 100-Year 894.55 As Built | 192.38 | 100-Year 894.53
Proposed 192.38 100-Year Enc 895.19 | 0.64 As Built | 192.38 | 100-Year Enc | 895.18 | 0.65
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Norte Vista Exising Condition Model (Effective Model) Proposed (CLOMR) Cotton Lane Bridge Model LOMR Model (As-Built Conditions)
Delta Delta Delta
Cross WSE WSE WSE WSE River WSE WSE
Plan Section Profile (ft) (ft) Plan X-Sect Plan (ft) (ft) Plan Sta Profile (ft) (ft)
EIRioWMP | 192.33 100-Year 893.82 Proposed | 192.33 100-Year 894.3 As Built | 192.33 | 100-Year 894.29
EIRioWMP | 192.33 100-Year Enc 894.82 1.00 Proposed 192.33 100-Year Enc 894.8 0.49 As Built | 192.33 | 100-Year Enc | 894.77 | 0.48
EIRioOWMP | 192.23 100-Year 893.24 Proposed | 192.23 100-Year 893.53 As Built | 192.23 | 100-Year 893.53
EIRioWMP | 192.23 100-Year Enc | 894.16 | 0.92 Proposed | 192.23 100-Year Enc | 894.12 | 0.59 As Built | 192.23 | 100-Year Enc | 894.12 | 0.59
EIRiOWMP | 192.14 | 100-Year 892.61 Proposed | 192.14 | 100-Year 892.67 As Built | 192.14 | 100-Year 892.67
EIRioWMP | 192.14 100-Year Enc 893.35 0.74 Proposed 192.14 100-Year Enc 893.3 0.63 As Built | 192.14 | 100-Year Enc | 893.30 | 0.63
EIRioWMP | 192.04 100-Year 892.06 Proposed 192.04 100-Year 892.03 As Built | 192.04 | 100-Year 892.03
EIRioWMP | 192.04 | 100-Year Enc | 892.68 | 0.62 Proposed | 192.04 | 100-Year Enc | 892.67 | 0.64 As Built | 192.04 | 100-Year Enc | 892.67 | 0.64
EIRioWMP | 191.95 100-Year 891.56 Proposed | 191.95 100-Year 891.55 As Built | 191.95 | 100-Year 891.55
EIRioWMP | 191.95 100-Year Enc | 892.15 | 0.59 Proposed | 191.95 100-Year Enc | 892.15 | 0.60 As Built | 191.95 | 100-Year Enc | 892.15 | 0.6
EIRioWMP | 191.86 | 100-Year 891.08 Proposed | 191.86 100-Year 891.08 As Built | 191.86 | 100-Year 891.08
EIRioWMP | 191.86 100-Year Enc 891.68 0.60 Proposed 191.86 100-Year Enc 891.68 | 0.61 As Built | 191.86 | 100-Year Enc | 891.68 | 0.61
EIRioWMP | 191.76 100-Year 890.61 Proposed | 191.76 | 100-Year 890.6 As Built | 191.76 | 100-Year 890.60
EIRioOWMP | 191.76 | 100-Year Enc | 891.1 0.50 Proposed | 191.76 | 100-Year Enc | 891.1 0.50 As Built | 191.76 | 100-Year Enc | 891.10 | 0.5
EIRioOWMP | 191.67 100-Year 890.04 Proposed | 191.67 100-Year 890.04 As Built | 191.67 | 100-Year 890.04
EIRioOWMP | 191.67 100-Year Enc | 890.42 0.39 Proposed | 191.67 100-Year Enc | 890.41 | 0.37 As Built | 191.67 | 100-Year Enc | 890.41 | 0.37
EIRioOWMP | 191.57 100-Year 889.56 Proposed 191.57 100-Year 889.55 As Built | 191.57 | 100-Year 889.55
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Norte Vista Exising Condition Model (Effective Model)

Proposed (CLOMR) Cotton Lane Bridge Model

LOMR Model (As-Built Conditions)

Delta Delta Delta
Cross WSE WSE WSE WSE River WSE WSE
Plan Section Profile (ft) (ft) Plan X-Sect Plan (ft) (ft) Plan Sta Profile (ft) (ft)
EIRioOWMP | 191.57 100-Year Enc | 889.84 | 0.28 Proposed | 191.57 100-Year Enc | 889.83 | 0.27 As Built | 191.57 | 100-Year Enc | 889.83 | 0.27
EIRioWMP | 191.48 | 100-Year 889.11 Proposed | 191.48 | 100-Year 889.1 As Built | 191.48 | 100-Year 889.10
EIRioWMP | 191.48 100-Year Enc | 889.4 0.29 Proposed | 191.48 100-Year Enc | 889.38 | 0.28 As Built | 191.48 | 100-Year Enc | 889.38 | 0.28
EIRioOWMP | 191.38 100-Year 888.64 Proposed | 191.38 100-Year 888.62 As Built | 191.38 | 100-Year 888.62
EIRioWMP | 191.38 | 100-Year Enc | 888.91 | 0.28 Proposed | 191.38 | 100-Year Enc | 888.88 | 0.26 As Built | 191.38 | 100-Year Enc | 888.88 | 0.26
Models Tie Together
River Research & Design, Inc. 35 March 2010







Cotton Lane Bridge LOMR Technical Data Notebook

6. Erosion and Sediment Transport

Sediment transport was modeled using HEC-6T. The models used a hydrographic record
developed by the U.S. Army Corps of Engineers for the upstream Tres Rio Study Reach of the
Gila and Salt Rivers. The hydrographic record included significant events over 105 years from

1889 through 1993.

6.1 Method Description

HEC-6T was used to model sediment transport in the reach. The model was developed based on
HEC-RAS data with the exception of the bank stations. The stations were narrowed in HEC-6T
to properly model an area of sediment transport that was approximately 1500 ft wide in the main
channel of the river. The HEC-6T model was calibrated to give the same water surface elevation
as the HEC-RAS model with the narrowed bank stations. Thus both models were predicting the
same flow conditions.

The HEC-6T model was run using a 105 year flow hydrograph that was developed by the U.S.
Army Corps of Engineers for the Tres Rios Project which is immediately upstream from this
project. The hydrograph was adjusted for existing dams and changes in the watershed and
included two large events — one at the beginning of the record and another at the end. The first
of these events approached the current 100 year hydrograph.

6.2 Parameter Estimation
6.2.1 Estimation of Bed Sediment Sizes and Sediment Load

Soil and bed material samples were taken 1) by Western Technologies for Cavalier Development
(a predecessor to Sonterra Partners) for this study, 2) from prior studies for bridges at the current
Cotton Lane Bridge alignment, 3) by WEST as a part of this study and 4) by Stantec as a part of
the regional El Rio Watercourse Master Plan. The sediment sample data were obtained from
these various sources and are presented in Figure 9. The bold lines in Figure 9 show the samples
that have been taken to be most representative of the Gila River in the Cotton Lane Bridge
Reach. Further discussion on incorporation of these data in HEC6-T sediment transport model is
presented in Section 6.2.3.

6.2.2 Sediment Data

The decisive factor in selecting the proper sediment transport function was based on available
bed gradation and maximum grain size. Bed material in the project location is comprised of
significant quantities of both sand and gravel, making it necessary to use an appropriate transport
function. A combination of the Toffaleti and Meyer-Peter and Muller (TMPM) (US Army 1989)
transport functions was used in the study. This combination accounts for sand and gravel, giving
a higher, realistic measure of total sediment concentration (and thus total sediment load). Based
on field observations, to facilitate modeling and to represent larger diameter cobbles noted in the
bed, a maximum grain size of 200mm was used in the final sediment transport runs in HEC-6T.
Additional transport equations were also used as a sensitivity analysis and results were not
significantly different in terms of final bed configuration for the reach even though transport
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rates varied through the models. Sediment gradations and model options were unchanged from
those used in the effective model.

6.2.3 Bed Sediment Characteristics

The available sediment gradation data are presented in Figure 9 and includes data from Western
Technologies, Stantec, AMEC, and WEST. Most of the sediment data that show a predominance
of sand (see Figure 9) are taken from the overbank regions but the channel data agrees well with
most of the data provided by Stantec as well as that obtained by WEST and other sources. The
available samples indicate that this reach of the river is predominately a gravel bed system while
the Gila River below Tuthill Road behaves as a sand bed river system (Stantec - El Rio Study —
personal communication, Tony Thomas, Mobile Boundary Hydraulics, Personal Comm).

Upon careful investigation and comparing the sediment gradation curves with the sediment data
from the Tres Rios PED study (located upstream of this study reach), it was concluded that the
samples obtained by WEST and Stantec showing significant gravel adequately represent the
conditions in the channel. Therefore, the data from Stantec locations 4, 9, 10, and 11 were used
in conjunction with samples, WP161, WP163, WP169 and WP170 obtained by WEST in the
development HEC6-T sediment transport model. The samples used in the HEC-6T model are
shown in Figure 10 and the locations of the WEST and Stantec samples (those actually used in
the mode) are shown in Figure 11. The AMEC samples were obtained near the proposed Cotton

Lane Bridge Crossing.
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Cotton Lane Bridge LOMR
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6.2.4 Bank Station Locations

Two sets of channel banks stations were developed. One set identified the banks of the main
channel as defined for FEMA studies and one set was narrower and used to predict sediment
transport. It has been found that active sediment transport does not occur over the entire width of
a very wide channel such as the Gila River but in a much narrower width of the channel. The
channel banks for the hydraulic and FEMA studies were placed close if not at the same locations
as the Norte Vista study / effective model except in areas where the banks or ineffective flow
areas were changed due to the construction of the bridge, banks and related channel features.

Channel bank stations for the sediment modeling were identified based on a regime equation
proposed by Blench (1970). In general, the channel-forming discharge for a river system such as
the Gila River is responsible for the bulk of sediment transport. For this study, the 10-year
discharge (57,000) was used as the channel-forming discharge and channel width (distance
between bank stations) was based on this value. The application of this modeling approach helps
to maintain channel velocities which better ensure that sediment transport is maintained
throughout the study reach.

Most regime formulations include three relations that yield values of the channel width, depth,
and slope as functions of the water discharge and bed material size. Some of the more refined
equations also take into account bank cohesiveness, sediment discharge or concentration, and
fluid viscosity. The regime equation used in this study is that of Blench (1970) where the
channel width, w, is given by

where F, is the so-called bed factor and is defined as the product of g (gravitational acceleration)
and the Froude number squared, Fs = 0.10 for friable banks, and Q is the water discharge
(Vanoni, 1975). Based on average Froude number from initial HEC-RAS modeling results, the
regime low-flow channel widths were calculated to be approximately 1200 ft for the Gila River.

Stantec in the El Rio Study estimates that sediment transport occurs over a width of
approximately 1500 ft in this portion of the Gila River. Based on these findings the value
channel banks were placed approximately 1200-1500 feet apart for the sediment modeling
through this reach. In braided or very wide sections (such as west of Cotton Lane Bridge) the
bank stations were widened slightly to include the main portion of the channel.

6.2.5 Inflowing Sediment Load

The sediment transport model cannot be directly calibrated to historical conditions because
detailed historical bed elevation and concentration data are not readily available. The HEC-6T
model requires input of the bed material load at the upstream limit of the project reach for the
entire range of discharges. For this purpose, data from the HEC6-T model developed for the
Tres Rios PED Study was used.

The Tres Rios model considers the reach immediately upstream of the study reach. Therefore,
the outflowing sediment load from the Tres Rios model (WEST sediment load) was originally
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used as the inflowing sediment load for the model developed in this study. A 30 day steady state
simulation of the Tres Rios PED model was performed for a range of discharges to generate the
inflowing sediment load table. The values obtained in this manner were input into the present
HEC-6T model at the upstream-most cross-section located at 195.75. The sediment inflow for
the Tres Rios model was also compared with the outflowing sediment load for the Rio Salado
Oeste model located immediately upstream on the Salt River from the Tres Rios Study area.

After review by Stantec and the FCD, and in conjunction with Mr. Tony Thomas (the original
developer of HEC-6 and HEC-6T) it was suggested that using a higher inflowing concentration
with more of the wash load accounted for in the load curve would be more accurate. The wash
load was determined to be high enough so as to potentially impact the transport of bed material
due to the increased density of the water and sediment mixture. A sensitivity analysis was
performed which indicated that this reach of the river is not overly sensitive to changes made to
the inputs of sediment transport models. Large changes in inputs resulted in relatively minor
changes in bed elevation with changes in final bed elevations on the order of 1-2 ft after a 105
year simulation. This was deemed to be relatively minor for the Cotton Lane Bridge reach of the
Gila River. Final modeling used an inflowing sediment load that was acceptable for the El Rio
Study, the NorteVista/King Ranch LOMR and the Cotton Lane Bridge studies.

6.3 Modeling considerations
6.3.1 HEC-RAS Model Conversion
6.3.1.1 Model Geometry

The geometry of the HEC-RAS hydraulic model was converted into the format required by the
HEC-6T program. Roughness coefficients (Manning’s n) in the cross-sections of the river
models were varied with depth. After running the 5-, 20- and 100-year flood events in HEC-
RAS, the profile output tables were used to extract conveyance weighted Manning’s n values for
the channel, the left and the right overbanks for the different discharges. The modified data was
then entered into the HEC-6T input file using NV records. A default value of 0.065 was used to
fill blanks when the conveyance in an overbank area was zero. The result was a configuration of
roughness coefficients changing vertically by discharge rather than horizontally by distance as in
the HEC-RAS models.

Using normal flow considerations, an elevation-discharge Rating Curve was developed at the
downstream boundary of the Gila River (cross-section 186.87) for starting water surface
elevations. The rating curve at this point was generated for discharges ranging from 0-292,500
cfs, at 7500 cfs increments for a bed slope of 0.002 ft/ft which is shown in Figure 12.

The Cotton Lane Bridge was first coded into the model with all of the piers as built. This led to
anomalies in the average bed calculation for the bridge cross section. The bridge was then
recoded to represent all of the piers as a single equivalent (large) pier in the center of the river.
This eliminated the problem with the average bed calculation. This method of representing
bridges is often used in HEC-6T.
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Elevation-Discharge Rating Used in HEC-6T at Downstream Boundary
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Figure 12. Downstream WSE Boundary Condition for HEC-6T Model.

6.3.1.2 Fixed Bed Model Calibration

Initially, the HEC-6T model was calibrated with a fixed bed using the 5-, 20- and 100-year
flows, and the resulting water surface profiles were compared to the HEC-RAS Existing
Conditions results. Adjustments of Manning’s n were performed for calibration purposes for all
cross-sections beginning with the downstream section in the Gila reach. These adjustments were
performed to reach agreement between the HEC-RAS and HEC-6T water surface elevations and
channel velocities within a difference of 0.1 for both parameters.

6.3.1.3 Movable Bed and Erosion Limits

In general, sediment dynamics tend to be more significant within the active channel, where the
bed can either degrade or aggrade in response to erosion or deposition. The overbank areas tend
to be more stable and are normally free of erosion, but can experience deposition. HD records
were used to specify a bed sediment depth of 25 feet for all cross-sections. Movable bed limits
were identified at the boundary of the main channel in HD records (the narrower set of bank
stations as described in section 6.2.4 above). The movable bed limits extend beyond the 5-year
low flow channel (regime channel) and the defined bank stations. During high flows, significant
deposition and scour was expected to occur within the movable bed limits but not expected to
extend to the overbank areas.

Average bed elevations were generated using a 50-year flow applied to the model for a few
seconds. This allowed wetting of the movable bed cross-sections and provide average elevation
across the cross-section while not allowing enough transport to distort the model calculations.
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This process allows the comparison of different model results without the plotting of each
individual cross-section.

6.3.2 Hydrologic Data

A 105-year (1889-1993) series of hydrographs at the Salt-Gila confluence consisting of historical
flows was developed by WEST for the Tres Rios PED study as discussed previously.

6.3.3 Computation Options in HEC-6T

The supercritical option ($SCRT card) was turned off in the HEC-6T model to prevent
supercritical velocities, which could produce unrealistic scour depths, from being used in the
sediment transport calculations.

The $SMOOTH command was also used to prevent the cross-section geometry from becoming
irregular (i.e., having spurious spikes) during the simulation. The command instructs HEC-6T to
test the slope across the movable bed versus the angle of repose for sand. An angle of repose is
calculated between each set of coordinates using the initial cross-section stations and elevations.
The HEC-6T program assumes the bed material to be sand and assigns a value of 0.3 as the angle
of repose. When the calculated values are larger than 0.3, the computed angle of repose is used to
calculate the slope between cross-section stations. This results in more uniform cross-sections
while not impacting the average bed elevations.

6.4 Problems Encountered During the Study

No particularly perplexing problems were encountered during this study other than the
coordination of the inflowing sediment load and bed load with other studies. This was more of a
coordination issue than a technical issue. Sensitivity analysis was used to show that the various
changes made no significant differences in the model results pertaining to bed elevations.

6.4.1 Special Problems and Solutions

No special problems were noted.

6.4.2 Modeling Warning and Error Messages

No critical warnings or errors were found in the model output.

6.5 Calibration

No data existed for calibration or verification of the model but sensitivity analyses were run to
insure that the parameters were in the proper range as well as to view model sensitivity to the
various input parameters. No problems or particular sensitivity were noted to the range of
variables modeled. The HEC-6T model hydraulic data were, however; calibrated to the HEC-

RAS results.

6.6 Final Results
6.6.1 Existing Conditions Sediment Results

The HEC-6T model simulation was performed for 105 years with two major events in 1891 and
1993.
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Figure 13 shows the impact of the project on the stability of the Gila River. As can be noted the
reach appears to be slightly erosional under existing conditions with the proposed conditions
only changing by approximately one foot over approximately 0.25 miles of the river (See Figure
15) with almost no differences shown away from the bridge.

In Figure 14, the results of the simulation for existing conditions are presented which show
average bed results for a number of intermediate periods in the 105 year simulation. The initial
100 year flood event causes most of the bed change in the model with subsequent events causing
little additional change to the average bed elevations. This indicates a general stability of the
reach in response to major floods. It can also be noted that after a relatively minor initial
adjustment the bed is stable for the entire range of events in the historical record after 1891.

Several feet of erosion can be noted towards the upstream portion of the model (cross-section
194.5) at the Estrella Parkway Bridge but is due to the change in topography sources. It should
be remembered that this area is where the topography changes from the channel bed to the top of
the 13,000 cfs water surface elevation (described more fully in the Norte Vista LOMR). This
change in topography accounts for the erosion noted in the models at the location of the Estrella
Parkway Bridge. It is expected that this project will have no impact on erosion at Estrella
Parkway since any channel modifications are almost two miles away from the Estrella Parkway

bridge.

An apparent accumulation occurs at Station 188.5 in Figure 14. It must be noted that the original
topography data ended near this station and the downstream cross-sections use the old data (top
of water surface) from the FIS study. In the later data shown in Figure 13 (whose results are
based on additional downstream topography) it can be noted that this deposition is eliminated.
This indicates that this deposition is indeed the result of the model adjusting itself to the
discrepancies between the two sets of topographic data.

6.6.2 Proposed Conditions Sediment Results

The proposed conditions HEC6-T model was developed using the existing conditions model as
the base and by incorporating the Cotton Lane Bridge and accounting for the excavation near the
bridge. These results are presented in Figure 13 and Figure 15 again show stability for the
design channel at the bridge. The models all indicate that deposition can be expected outside the
main channel for both existing and plan conditions. The average bed elevations, however, do not
change significantly indicating the main channel of the river will remain relatively stable.

Based on the sediment transport results it appears that the river will remain stable in the area
impacted by the bridge. Future conditions may change and cause differences due to sand and
gravel mining, bank protection or other factors beyond the control of this project. The sediment
model indicates that the river is relatively stable in this reach and even relatively significant
disruptions in sediment inflow will not cause extreme erosion or deposition through the reach.
While the models predict stability in this reach it is possible that deposition or erosion could
occur due to debris jams or other obstructions that have not been modeled in this study.
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6.6.3 Verification of Results

No verification was possible since no historical bed elevation data was available for verification
of model results. However several sensitivity runs were made varying the inflowing load, the
bed gradation, the sediment transport equation and other factors. None of these changes made
significant differences in the sediment transport model in this reach. It appears that this reach of
the river is relatively stable under both the existing and proposed conditions.

6.6.4 Outflowing Sediment Loads

The outflowing sediment loads were compared for the two models using the $VOL card in HEC-
6T. The results were very similar at the end of the 105 year simulation. This indicates that the
proposed project does not significantly impact sediment transport in the river downstream of the
project. The model results indicate that the project has no significant impacts upstream and
downstream of the project. The load results for the simulations are shown in Table 6. The
sediment output from HEC-6T indicates that 100% of the silts and clays pass through this reach
and only the sand and larger size classes tend to deposit in this reach. The trap efficiencies for
both silts and clays are 0.00 while the trap efficiency for sand is on the order of 0.40. Changes in
sediment transport through the reach are less than +£0.5%.

6.7 Additional Modeling

In addition to the HEC-6T modeling a two-dimensional model (RMA-2/TABS2) was set up in
order to model hydraulic flow patterns in the areas away from the bridge. The idea was to view
the changes in flow velocities which are the controlling factor for sedimentation. This model
compared existing condition velocities with proposed condition velocities and was designed to
view any changes in flow patterns and velocities in the reach due to the bridge constriction. The
results of the two-dimensional modeling showed no difference in flow pattern existed more than
1300 feet from the bridge with velocity differences at the abutment increasing about 1 to 2 feet
per second while velocities in area immediately downstream of the bridge were increased by 0.5
ft/sec or less. The difference plot for the existing and proposed conditions is shown in Appendix

F.4.

6.8 Channel Maintenance Plan

A plan for channel maintenance is being developed as a part of the associated, surrounding
development project and maintenance will be performed as necessary to keep the channel
capacity as currently designed. The maintenance plan is expected to include a maintenance
district that will maintain future bank improvements as well as the channel capacity in the area in
a larger area of the river.

It is expected that the channel will move and change as floods occur in the river. The channel is
not designed to be static but rather dynamic with the low flow channels moving back and forth
across the river. Thus changes in the low flow channels or locations of channel bars should not
be cause for alarm unless channel capacity is reduced below that required to pass the 100 year
flood event. Under current agreements it is expected that maintenance will fall to either the City
of Goodyear or the maintenance district.
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Occasional topographic surveys may be required after large events to insure that channel changes
have not adversely impacted channel capacities. Large events are here classified as those that
cause major changes to channel locations or bar formations. These changes should be readily
apparent from a visual observation by those familiar with the river channel. Significant channel
changes are not expected at events smaller than approximately the 20 year event.

Table 6. Sediment Loads for Existing and Proposed Simulations.

Model Inflowing Load Outflowing Load Trap Efficiency

(Acre Feet) (Acre Feet)
Existing Clay 280,476 280,472 0.00

Silt 64,725 64,695 0.00

Sand 15,079 9,083 0.40
Proposed Conditions Clay 280,476 280,476 0.00

Silt 64,725 64,693 0.00

Sand 15,079 9,124 0.40
LOMR Model - Clay 280,476 280,451 0.00
As-Built Condition Silt 64,725 64,598 - 0.00

Sand 15,079 9,038 0.40
Difference (%) 0.00 0.45% (Sand) 0.00
Existing to CLOMR
Difference (%) 0.00 -0.49% (Sand 0.00
Existint to LOMR
100 Year Flood* Clay 87,424 87,424 0.00
2" Hydrograph Values | Silt 52,256 52,256 0.00

Sand 4,700 2:120 0.55

Total 144,380 141,800 0.018

* Two identical 100 year hydrographs were run using an alternate inflowing loading. The first
hydrograph was allowed to adjust the bed to flow conditions since it was run with the topography
changes in place. The second run was used for data since the bed had adjusted to flow
conditions during the first run. Values were lower for the second run but the trap efficiency was
equal except for sand which was slightly higher.
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Average Bed Elevations
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Figure 13. Average Bed Elevations for 105 Simulation of Historical Peak Flows on the Gila River at Cotton Lane Bridge

River Research & Design, Inc. 48 March 2010



Cotton Lane Bridge LOMR Technical Data Notebook

King Ranch
Average Bed Elevations for the 105-Year Simulation (1898-1993)
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Figure 14. Average Bed Elevation Comparison After 105 Years for Existing conditions
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Average Bed Elevations
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Figure 15. Average Bed Elevation Comparison at Bridge after 105 Years for Existing and Proposed Conditions.
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7. Draft FIS Report Data

7.1

Summary of Discharges

The péak 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 7.

Table 7. Peak Discharge Values Used in Hydraulic Models

River Station

Discharge (cfs)

River ID

(miles) | s 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 :
7.2  Floodway Data

The encroached floodway surcharge data is shown in Table 8 along with the tie in cross sections
and water surface elevations for both the floodway and floodplain.
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Table 8. F loodwaz and Floodglain Water Surface Elevations and Encroachment Degths.

HEC-RAS Plan: AsBuilt River: Gila River Reach: El Rio WMP
W.S. Profile
Reach River Sta Profile Elev Delta WS
(ft) (ft)
Estrella Parkway Bridge
Models Tie Together with Existing Models
El Rio WMP 194.2 | 100-Year 905.54*
El Rio WMP 194.2 | 100-Year Enc 905.70 0.24
El Rio WMP 194.1 | 100-Year 904.86
El Rio WMP 194.1 | 100-Year Enc 905.09 0.23
El Rio WMP 194.02 | 100-Year 904.40
El Rio WMP 194.02 | 100-Year Enc 904.62 0.22
El Rio WMP 193.94 | 100-Year 904.08
El Rio WMP 193.94 | 100-Year Enc 904.31 0.24
El Rio WMP 193.87 | 100-Year 903.76
El Rio WMP 193.87 | 100-Year Enc 903.98 0.22
El Rio WMP 193.79 | 100-Year 903.35
El Rio WMP 193.79 | 100-Year Enc 903.56 0.21
El Rio WMP 193.73 | 100-Year 902.89
El Rio WMP 193.73 | 100-Year Enc 903.15 0.26
El Rio WMP 193.62 | 100-Year 902.13
El Rio WMP 193.62 | 100-Year Enc 902.38 0.25
El Rio WMP 193.53 | 100-Year 901.62
El Rio WMP 193.53 | 100-Year Enc 901.82 0.2
El Rio WMP 193.43 | 100-Year 901.23
El Rio WMP 193.43 | 100-Year Enc 901.50 0.28
El Rio WMP 193.34 | 100-Year 900.89
El Rio WMP 193.34 | 100-Year Enc 901.20 0.31
El Rio WMP 193.25 | 100-Year 900.50
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HEC-RAS Plan: AsBuilt River: Gila River Reach: El Rio WMP
W.S. Profile
Reach River Sta Profile Elev Delta WS
(ft) (ft)

El Rio WMP 193.25 | 100-Year Enc 900.81 0.31
El Rio WMP 193.16 | 100-Year 900.03

El Rio WMP 193.16 | 100-Year Enc 900.36 0.33
El Rio WMP 193.07 | 100-Year 899.69

El Rio WMP 193.07 | 100-Year Enc 900.05 0.36
El Rio WMP 192.98 | 100-Year 899.29

El Rio WMP 192.98 | 100-Year Enc 899.62 0.33
El Rio WMP 192.89 | 100-Year 898.69

El Rio WMP 192.89 | 100-Year Enc 899.02 0.33
El Rio WMP 192.79 | 100-Year 897.70

El Rio WMP 192.79 | 100-Year Enc 898.10 0.4
El Rio WMP 192.7 | 100-Year 896.84

El Rio WMP 192.7 | 100-Year Enc 897.28 0.44
El Rio WMP 192.61 | 100-Year 896.23

El Rio WMP 192.61 | 100-Year Enc 896.56 0.33
El Rio WMP 192.52 | 100-Year 895.75

El Rio WMP 192.52 | 100-Year Enc 896.13 0.38
El Rio WMP 192.41 | 100-Year 894.93

El Rio WMP 192.41 | 100-Year Enc 895.52 0.59
El Rio WMP | 192.39 BRU | 100-Year 894.72

El Rio WMP | 192.39 BRU | 100-Year Enc 895.33 0.61

Cotton Lane Bridge

El Rio WMP | 192.39 BRD | 100-Year 894.44

El Rio WMP | 192.39 BRD | 100-Year Enc 895.10 0.66
El Rio WMP 192.38 | 100-Year 894.53

El Rio WMP 192.38 | 100-Year Enc 895.18 0.65
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HEC-RAS Plan: AsBuilt River: Gila River Reach: El Rio WMP
W.S. Profile
Reach River Sta Profile Elev Delta WS
(ft) (ft)

El Rio WMP 192.33 | 100-Year 894.29

El Rio WMP 192.33 | 100-Year Enc 894.77 0.48
El Rio WMP 192.23 | 100-Year 893.53

El Rio WMP 192.23 | 100-Year Enc 894.12 0.59
El Rio WMP 192.14 | 100-Year 892.67

El Rio WMP 192.14 | 100-Year Enc 893.30 0.63
El Rio WMP 192.04 | 100-Year 892.03

El Rio WMP 192.04 | 100-Year Enc 892.67 0.64
El Rio WMP 191.95 | 100-Year 891.55

El Rio WMP 191.95 | 100-Year Enc 892.15 0.6
El Rio WMP 191.86 | 100-Year 891.08

El Rio WMP 191.86 | 100-Year Enc 891.68 0.61
El Rio WMP 191.76 | 100-Year 890.6

El Rio WMP 191.76 | 100-Year Enc 891.10 0.5
El Rio WMP 191.67 | 100-Year 890.04

El Rio WMP 191.67 | 100-Year Enc 890.41 0.37
El Rio WMP 191.57 | 100-Year 889.55

El Rio WMP 191.57 | 100-Year Enc 889.83 0.27
El Rio WMP 191.48 | 100-Year 889.10

El Rio WMP 191.48 | 100-Year Enc 889.38 0.28
El Rio WMP 191.38 | 100-Year 888.62

El Rio WMP 191.38 | 100-Year Enc 888.88 0.26

Models Tie Tojgether with Existing Models

* Effective Model Value
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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.

74  Flood Profiles
Flood Profiles for the reach impacted by the Cotton Lane Bridge are shown in Figure 16.
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Water Surface Elevations - Effective and As-Built
Cotton Lane Bridge over the Gila River
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Figure 16. Floodplain and Floodway Profiles for Effective and Conditions with Cotton Lane Bridge in Place.
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APPENDIX B

General Documentation & Correspondence

B.1 Special Problem Reports - None

B.2 Contact (telephone) reports - None

B.3 Meeting minutes or reports - None

B.4 General Correspondence - CLOMR and Notification Documentation

B.5 Contract Documents - None
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Federal Emergency Management Agency
Washington, D.C. 20472

May 6, 2009
CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 08-09-1741R
The Honorable Fulton Brock Community: Maricopa County, AZ
Chairman, Maricopa County Community No.: 040037
Board of Supervisors
301 West Jefferson Street, 10th Floor 104

Phoenix, AZ 85003

Dear Mr. Brock:

This responds to a request that the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and
Incorporated Areas, in accordance with Part 65 of the National Flood Insurance Program (NFIP)
regulations. In a letter dated August 16, 2008, Gary Freeman, Ph.D., P.E., River Research and

Design, Inc., requested that FEMA evaluate the effects along the Gila River that new hydraulic analyses,
updated topographic information, the proposed Cotton Lane bridge, and proposed channel modifications
in the vicinity of the proposed Cotton Lane bridge would have on the flood hazard information shown on
the effective FIRM and FIS report. The proposed area of revision will extend along the Gila River from
approximately 5,250 feet downstream of 203rd Avenue to approximately 1,200 feet upstream of Estrella

Parkway.

All data required to complete our review of this request for a Conditional Letter of Map Revision
(CLOMR) were submitted with letters from Dr. Freeman.

Because this revision request also affects the City of Goodyear, a separate CLOMR for that community
was issued on the same date as this CLOMR.

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and
determined that the proposed project meets the minimum floodplain management criteria of the NFIP.
The submitted existing conditions HEC-RAS hydraulic computer model, dated October 4, 2007, based on
updated topographic information, was used as the base conditions model in our review of the proposed
conditions mode! for this CLOMR request. We believe that, if the proposed project is constructed as
shown on the plans entitled “Gila River Bridge Location Plan, Sheets 1-5,” prepared by Maricopa County
Department of Transportation Engineering Division, dated June 2006, and on the topographic work maps
entitled “Cotton Lane Bridge Floodplain Redelineation, Sheets 1-7,” prepared by River Research and
Design, Inc., dated April 3, 2008, and the data listed below are received, a revision to the FIRM would be

warranted.



As a result of the updated hydraulic analysis and new topographic information, the existing conditions
Base (1-percent-annual-chance) Flood Elevations (BFEs) decreased compared to the effective BFEs along
the Gila River. The maximum decrease in BFE, approximately 4.3 feet, occurred approximately

11,100 feet upstream of 203rd Avenue.

As a result of the proposed project, the BFEs will increase compared to the existing conditions BFEs
along the revised reach of the Gila River. The maximum increase in BFE, 0.5 foot, will occur
approximately 700 feet upstream of the proposed Cotton Lane bridge.

As a result of the updated hydraulic analysis, new topographic information, and proposed project, the
BFEs will increase and decrease compared to the effective BFEs along the revised reach of the Gila River.
The maximum increase in BFE, approximately 0.3 foot, will occur approximately 3,150 feet upstream of
the proposed Cotton Lane bridge. The maximum decrease in BFE, approximately 4.3 feet, will occur
approximately 12,300 feet downstream of the proposed Cotton Lane bridge.

As a result of the updated hydraulic analysis, new topographic information, and proposed project, the
width of the Special Flood Hazard Area (SFHA), the area subject to inundation by the base flood, will
increase in some areas and decrease in other areas compared to the effective SFHA width along the Gila
River. The maximum increase in SFHA width, approximately 600 feet, will occur approximately
28,140 feet downstream of the proposed Cotton Lane bridge. The maximum decrease in SFHA width,
approximately 3,250 feet, will occur approximately 3,380 feet downstream of the proposed Cotton Lane

bridge.

As a result of the updated hydraulic analysis, new topographic information, and proposed project, the
width of the regulatory floodway will increase in some areas and decrease in other areas compared to the
effective floodway width along the Gila River. The maximum increase in floodway width, approximately
580 feet, will occur approximately 22,970 feet downstream of the proposed Cotton Lane bridge. The
maximum decrease in floodway width, approximately 1,600 feet, will occur approximately 10,350 feet
downstream of the proposed Cotton Lane bridge.

Upon completion of the project, your community may submit the data listed below and request that we
make a final determination on revising the effective FIRM and FIS report,

e With this request, your community has complied with all requirements of Paragraph 65.12(a) of
the NFIP regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can
issue a Letter of Map Revision (LOMR) when a community proposes to permit encroachments
into the effective regulatory floodway that will cause increases in BFE in excess of those
permitted under Paragraph 60.3(d)(3). Please provide evidence that your community has, prior to
approval of the proposed encroachment, adopted floodplain management ordinances that
incorporate the increased BFEs and revised floodway boundary delineations to reflect post-
project conditions, as stated in Paragraph 65.12(b).

e Detailed application and certification forms must be used for requesting final revisions to the
maps. Therefore, when the map revision request for the area covered by this letter is submitted,
Form [, entitled “Overview & Concurrence Form,” must be included. (A copy of this form is

enclosed.)



e The detailed application and certification forms listed below may be required if as-built
conditions differ from the preliminary plans. If required, please submit new forms (copies of
which are enclosed) or annotated copies of the previously submitted forms showing the revised
information.

Form 2, entitled “Riverine Hydrology & Hydraulics Form”
Form 3, entitled “Riverine Structures Form”

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway,
together with a topographic work map showing the revised floodplain and floodway boundaries,
must be submitted with Form 2.

e [Effective October 1,2007, FEMA revised the fee schedule for reviewing and processing requests
for conditional and final modifications to published flood information and maps. In accordance
with this schedule, the current fee for this map revision request is $4,800 and must be received
before we can begin processing the request. Please note, however, that the fee schedule is subject
to change, and requesters are required to submit the fee in effect at the time of the submittal.
Payment of this fee shall be made in the form of a check or money order, made payable in
U.S. funds to the National Flood [nsurance Program, or by credit card (Visa or MasterCard only).
The payment, along with the revision application, must be forwarded to the following address:

FEMA National Service Provider
3601 Eisenhower Avenue
Alexandria, VA 22304-6425

e As-built plans, certified by a registered professional engineer, of all proposed project elements

e A copy of the public notice distributed by your community stating its intent to revise the
regulatory floodway, or a statement by your community that it has notified all affected property
owners and affected adjacent jurisdictions

e An annotated FIRM, at the scale of the effective FIRM, that shows the revised conditions base
floodplain and floodway boundary delineations shown on the submitted work map and how they
tie into the base floodplain and floodway boundary delineations shown on the effective FIRM at
the downstream and upstream ends of the revised reach

e The submitted proposed conditions hydraulic analysis, at the upstream and downstream ends, ties
into the existing conditions hydraulic mode! that was submitted in support of a LOMR request
currently under review (Case No. 08-09-0929P). Upon completion of the project for which this
CLOMR is issued, please comply with one of the following alternatives:

o Ifthe LOMR for Case No. 08-09-0929P is issued before completion of the project for which
this CLOMR is issued, the hydraulic mode! submitted with the LOMR request for this project



must tie into the hydraulic model for the LOMR for Case No. 08-09-0929P.

o Ifthe LOMR request for the project for which this CLOMR is issued is submitted before the
LOMR for Case No. 08-09-0929P is issued, then the revised BFEs and SFHA boundary
delineations must tie into the currently effective information. Therefore, please submit a
hydraulic model and topographic map, certified by a registered professional engineer, in
which the revised BFEs and SFHA boundary delineations tie into the currently effective
information at the upstream end of the revision.

e Documentation of the individual Jegal notices sent to property owners who will be affected by the
increases in BFE and/or increases in width and/or shifting of the base floodplain within the limits
of revision. This documentation may take the form of certified mailing receipts or certification
that all property owners have been notified, with an accompanying mailing list and a copy of the
letter sent.

o If you submit notification of and acceptance by the adversely affected property owners,
FEMA can issue a LOMR that is effective on the date of issuance,

o Ifyou submit notification of, but not acceptance by, the adversely affected property owners,
FEMA may issue a LOMR that will become effective 3 to 6 months after the date of issuance.

After receiving appropriate documentation to show that the project has been completed, FEMA will
initiate a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project,
a 90-day appeal period would be initiated, during which community officials and interested persons may
appeal the revised BFEs based on scientific or technical data.

The basis of this CLOMR s, in whole or in part, a channel-modification/bridge project. NFIP
regulations, as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying
capacity within the altered or relocated portion of any watercourse is maintained. This provision is
incorporated into your community’s existing floodplain management regulations. Consequently, the
ultimate responsibility for maintenance of the modified channel and bridge rests with your community.

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State Jaw have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in
the SFHA. [f the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

If you have any questions regarding floodplain management regulations for your community or the NFIP
in general, please contact the Consultation Coordination Officer (CCO) for your community. Information
on the CCO for your community may be obtained by calling the Director, Mitigation Division of FEMA

mn



Oakland, California, at (510) 627-7175. If you have any questions regarding this CLOMR, please call
our Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627).

Sincerely,

Dahlia Kasperski, P.E., CFM, Program Specialist

Engineering Management Branch
Mitigation Directorate

Enclosures

cC:

The Honorable Jim Cavanaugh
Mayor, City of Goodyear

Mr. John Hauskins, P.E.
Department of Transportation
Maricopa County

Mr. Timothy S. Phillips, P.E.

. Chief Engineer and General Manager

Flood Control District of Maricopa County

Mr. David Ramirez, P.E.
City Engineer
City of Goodyear

Mr. Brian Cosson, CFM

State NFIP Coordinator

Flood Mitigation Section

Arizona Department of Water Resources

Gary Freeman, Ph.D., P.E.
River Research and Design, Inc.

For:

William R. Blanton Jr., CFM, Chief
Engineering Management Branch
Mitigation Directorate



éR 2D River Research and Design, Inc.

FAX: (480) 275-5870 Phone: (480) 275-5077 E-mail: freeman@r2d-eng.com

Website: www.r2d-eng.com

February 4, 2009

Syed Qayum, CFM

National LOMR Technical Manger
Michael Baker Jr., Inc

3601 Eisenhower Ave

Alexandria, VA 22304-6425

RE: Cotton Lane Bridge CLOMR, Case # 08-09-1741R
Mr. Qayum:

We have notified the owners of property that adjoins the proposed floodplain
modification for Cotton Lane Bridge, Case No. 08-09-1741R. We have checked the area
and have found no insurable structures that will be impacted by the changes. All of the
landowners were notified by registered mail and we have attached copies of the letters
and the receipts for the certified mailings along with a list of the owners notified.

I hereby certify that the mailings took place and that no insurable structures were found
that will be impacted by the changes. If you have any questions or need further
information please feel free to call me at (480) 275-5077 or contact me via e-mail at
freeman@r2d-eng.com.

Sincerely;

Gary E. Freeman, PhD, PE
President

ENC: Copies of Notifications (7)
List of Addressees

1345 E. Spur Ave, Gilbert, AZ 85296



R ,D  River Research & Design, Inc. 2/4/2009

List of Property Owners Notified of Cotton Lane CLOMR:

Buckeye Water Conservation and Drainage District
PO Box 726 :

Buckeye, AZ 85326

Property between Estrella Parkway and Citrus Road Alignment

Housecat LLC

3040 N 44" St, Ste 4

Phoenix, AZ 85018

Lakin Property between Sarival Alignment and Citrus Road Alignment

Flood Control District of Maricopa County
2801 W Durango St

Phoenix, AZ 85009
Property between Estrella Parkway and Citrus Road Alignment

HE Capital KR, LLC

2850 E Camelback Rd, Ste 110

Phoenix, AZ 85016

King Ranch Property between Estrella Parkway and Citrus Road Alignment

AZ State Land Department

1616 W Adams St.

Phoenix, AZ 85007

Cotton Lane Rd and Southern Ave Alignment

Dos Rios Materials, LLC

5340 W Luke Ave

Glendale, AZ 85301

Sections 26, 34, and 35 TIN, R1W Near intersection of Southern Ave and Citrus Rd

Buckeye Group, LLC

14238 N 66" Dr

Glendale, AZ 85206

Intersection of Southern Ave and Citrus Rd

Mailing Address: 1345 E. Spur Ave, Gilbert, AZ 85296
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R ZD River Research and Design, Inc.

FAX: (888) 670-8890 Phone: (480) 275-5077 E-mail: freeman@r2d-eng.com

Website: www.r2d-eng.com

Idaho Office: Arizona Office/Mailing Address:
4347 N. Pine-Featherville Rd 1345 E Spur Avenue
Featherville, ID 83647 Gilbert, AZ 85296

June 10, 2010

Name

Address

RE: Notification of increases in 1% (100-year) annual chance water surface elevations
Additional Notification of Floodway Modification

Dear Sir/Madam:

The Flood Insurance Rate Map (FIRM) for a community depicts land which as been
determined to be subject to a 1% (100-year) or greater chance of flooding in any given
year. The FIRM is used to determine flood insurance rates and to help the community with
floodplain management. The floodway is the portion of the floodplain that includes the
channel of a river or other watercourse and the adjacent land area that must be reserved in
order to discharge the base flood without cumulatively increasing the water surface
elevation by more than a designated height.

River Research and Design, Inc. is applying for a Letter of Map Revision LOMR) from the
Federal Emergency Management Agency (DHS-FEMA) on behalf of The Maricopa
County Department of Transportation to revise FIRM 04013C, Panels 2065 H, 2070 H and
2550 G for the City of Goodyear and Maricopa County, Arizona along the Gila River. The
Maricopa County Department of Transportation is proposing to modify the floodplain and
floodway as a part of the construction of the Cotton Lane Bridge across the Gila River.
Similar notification was previously performed during the CLOMR (Conditional Letter of

Map Revision) process.

The Flood Control District of Maricopa County and the City of Goodyear, in accordance
with the National Flood Insurance Program regulation 65.7(b)(1), hereby give notice of the
County’s and City’s intent to revise the floodway, generally located between where the
Citrus Road alignment crosses the Gila River to Estrella Parkway. Specifically the Gila
River floodway shall be revised from River Mile 191.38 above its confluence with the
Colorado River to River Mile 194.20. As a result of the floodway revision, the floodway
shall primarily narrow with some minor widening with a maximum widening of 160 feet
along the north bank approximately 2000 feet west of the Cotton Lane Bridge. The

Hydraulics, Geomorphology, Sedimentation, Stream Restoration, and Hydrology



ﬁ 2} River Research & Design, Inc. 6/10/2010

maximum narrowing is approximately 500 feet along the north bank of the Gila River at
River Mile 192.38 or immediately west of the Cotton Lane Bridge.

The proposed bridge project will result in increases in the 1% annual chance water surface
elevations for the Gila River with a maximum increase of approximately 0.47 feet (5.6
inches) over the currently effective floodplain elevations. This maximum increase occurs
approximately 0.06 miles (300 feet) downstream of the Cotton Lane Bridge.

Maps and detailed analysis of the floodway revision can be reviewed at The Flood Control
District of Maricopa County at 2801 West Durango Street, Phoenix, AZ 85009 or at the
City Engineers Office for the City of Goodyear at 195 N. 145™ Ave, Building D, Goodyear,
AZ 85338. If you have any questions or concerns about the proposed project or its affect
on your property you may contact Lynn Thomas (FCDMC) at (602) 506-1501 or Keith

Brown (Goodyear) at (623) 882-3110.

This letter is to inform you of the proposed increases in the 1% annual chance water
surface elevation and floodway modifications on your property located along the Gila
River to the west of Estrella Parkway at

Sincerely;

Gary E. Freeman, PhD, PE, CFM
President

Hydraulics, Geomorphology, Sedimentation, Stream Restoration, and Hydrology



List of Property Owners Notified of Cotton Lane CLOMR: June 10, 2010

Buckeye Water Conservation and Drainage District

PO Box 726
Buckeye, AZ 85326
Property between Estrella Parkway and Citrus Road Alignment

Housecat LLC
3040 N 44® St, Ste 4

Phoenix, AZ 85018
Lakin Property between Sarival Alignment and Citrus Road Alignment

Flood Control District of Maricopa County
2801 W Durango St

Phoenix, AZ 85009
Property between Estrella Parkway and Citrus Road Alignment

HE Capital KR, LLC
2850 E Camelback Rd, Ste 110

Phoenix, AZ 85016
King Ranch Property between Estrella Parkway and Citrus Road Alignment

AZ State Land Department

1616 W Adams St.

Phoenix, AZ 85007

Cotton Lane Rd and Southern Ave Alignment

Dos Rios Materials, LLC
5340 W Luke Ave

Glendale, AZ 85301
Sections 26, 34, and 35 T1N, R1W Near intersection of Southern Ave and Citrus Rd

Buckeye Group, LLC

14238 N 66" Dr

Glendale, AZ 85306

Intersection of Southern Ave and Citrus Rd

Dan Mahan
PO Box 301

Buckeye, AZ 85326
Section 26 along Extension Canal immediately north of Southern Ave alignment

Lakin Cattle Company
4456 S Dysart Rd
Avondale, AZ 85323
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Cotton Lane Bridge LOMR Technical Data Notebook

APPENDIX C
Survey Field Notes

River Research & Design, Inc. June 2010



Cotton Lane Bridge LOMR Technical Data Notebook

C.1 Survey field notes for aerial mapping control

River Research & Design, Inc. June 2010



Cotton Lane Bridge LOMR Technical Data Notebook

C.2 Survey field notes for hydrologic modeling

River Research & Design, Inc. June 2010



Cotton Lane Bridge LOMR Technical Data Notebook

C.3 Survey field notes for hydraulic modeling
As-Built Data for HEC-RAS Cross Sections

River Research & Design, Inc. June 2010



Channel AsBuiltNotes.txt

Key
#s 2 thru 10 look like keyed-in grid alignment points, and the remainder are as follows:

cbc-  control brass cap

cbef-  control brass cap flush
cbehh - control brass cap in handhole
gg - ground shot

gtp - ground top of slope

gto - ground toe of slope

ggb - ground grade break

drr - drainage rip rap toes/tops

1000,870814.402,544456.204,897.976,base 112309
1001,870663.640,544362.320,890.040,cbc 62288
1002,875947.699,544398.965,912.903,cbef 622642777
1003,878592.106,544407.586,924.186,cbcf 62260777
1004,875964.334,541750.845,907.172,cbchh 62265
62288,870663.640,544362.320,890.040,cbc
62264,875947.612,544398.953,912.488,cbc
62260,878592.089,544407.641,924.178 cbc
62265,875964.340,541750.842,907.345 cbc
115,870202.488,544386.010,889.565,bm
1005,870202.516,544385.951,889.624,bm 115
1006,870050.693,544813.384,905.283,abut ¢/l
1007,868159.912,545641.094,905.343,abut c/l
10,868220.064,545778.504,905.343,1-w
2,868460.676,546328.145,905.343,2¢
3,868079.708,545457.880,905.343,1w
4,868019.555,545320.469,905.343,2-w
5,869860.209,544378.251,905.283,2-w
6,869990.540,544675.974,905.283,1-w
7,870120.872,544973.696,905.283,1-¢
8,870301.330,545385.927,905.283,2-¢
5000,870029.028,544346.427,891.347,2¢
5001,869943.482,544346.390,892.211,gg
5002,869849.597,544363.687,891.643,gtp
5003,869753.740,544360.891,891.250,gtp
5004,869651.190,544379.589,890.940,2
5005,869579.862,544409.642,891.601,gtp
5006,869520.592,544408.374,890.926,gtp
5007,869492.675,544373.362,890.985,gtp
5008,869483.905,544309.256,890.187,gto
5009,869453.684,544309.660,885.054,ggb
5010,869454.443,544376.334,884.995,ggb
5011,869460.098,544429.172,884.433,2gb
5012,869470.091,544458.186,882.574,ggb
5013,869483.649,544463.516,882.886,gto
5014,869504.006,544560.963,882.828,2g
5015,869414.957,544606.311,883.673,28
5016,869326.112,544651.900,882.702,2g
5017,869236.714,544697.102,882.023,2¢
5018,869147.876,544742.565,883.304,8¢
5019,869058.827,544788.545,883.277,2¢
5020,869017.937,544808.952,882.409,gtp
5021,868986.597,544825.632,880.593,gto

Page 1



5022,868970.666,544834.029,880.421,g¢
5023,868880.796,544879.881,880.761,gg
5024,868791.537,544925.419,882.529,8¢
5025,868703.279,544970.470,883.188,2g
5026,868614.097,545016.209,881.853,gtp
5027,868589.518,545028.817,876.696,gto
5028,868556.665,545044.977,877.354,8¢
5029,868523.966,545062.050,877.717,2g
5030,868436.620,545106.789,878.175,2¢
5031,868392.437,545129.472,879.076,gto
5032,868379.565,545135.759,880.446,gtp
5033,868346.743,545152.862,881.076,g¢
5034,868258.000,545198.877,881.369,2¢
5035,868168.662,545243.872,881.419,g¢
5036,868079.076,545289.678,882.134,gg
5037,867990.888,545335.021,882.593,2¢
5038,867963.348,545349.429,883.281,8¢
5039,867949.865,545356.370,887.207,gtp
5040,867901.834,545381.034,887.832,8¢
5041,867812.377,545426.751,889.435,28

5042,870663.612,544362.317,890.015,chk 1001

5043,869483.672,544463.525,882.793,gto
5044,869591.275,544458.268,882.583,gto
5045,869666.831,544448.086,881.671,gto
5046,869749.006,544430.919,880.064,gto
5047,869787.658,544440.151,879.732,gto
5048,869819.345,544467.755,879.887,gto
5049,869864.781,544528.947,880.095,gto
5050,869909.393,544587.148,881.361,gto
5051,869938.522,544638.944,881.442,gto

5052,869939.064,544639.345,881.263,drr-toe
5053,869952.987,544691.649,882.183,drr-toe

5054,869898.047,544713.244,881.741,g¢
5055,869804.829,544750.841,881.880,2¢
5056,869712.895,544789.320,882.527,88
5057,869620.312,544827.269,882.682,88
5058,869527.769,544865.148,882.728,2¢
5059,869434.668,544903.224,883.529,88
5060,869342.044,544941.794,884.292,28
5061,869249.994,544978.761,883.570,g¢
5062,869157.846,545017.706,883.489,28
5063,869065.343,545054.408,882.227,2g
5064,868971.974,545092.496,881.073,28
5065,868880.834,545130.632,880.799,2g
5066,868788.111,545168.699,882.052,28
5067,868707.379,545201.342,882.433 gtp
5068,868684.188,545209.909,878.040,gto
5069,868654.726,545222.877,878.052,8¢
5070,868600.392,545245.168,878.130,28
5071,868509.673,545282.241,879.517,8¢
5072,868417.467,545319.571,881.549,88
5073,868323.837,545358.207,881.739,gg
5074,868232.639,545394.771,882.633,2g
5075,868139.680,545432.625,882.821,2g
5076,868073.605,545459.372,883.752,drr
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5077,868055.689,545478.710,885.539,drr-toe
5078,868068.634,545488.932,884.232,drr-toe
5079,868070.399,545504.890,884.683 ,drr-toe
5080,868078.521,545507.103,884.537,-toe
5081,868095.935,545503.671,884.844,drr-toe
5082,868111.799,545524.970,885.605,drr-toe
5083,868132.350,545549.297,885.077 drr-toe
5084,868104.213,545500.351,884.613,drr
5085,868087.054,545472.035,883.935,drr
5086,868026.786,545439.757,884.241 ,drr
5087,867988.793,545432.581,887.146,drr
5088,867948.263,545432.685,888.829,drr-toe
5089,867900.940,545449.864,889.060,drr-toe
5090,867998.860,545448.053,888.007,drr-toe
5091,868028.963,545457.269,886.935,drr-toe
5092,867977.699,545374.484,883.344,gto
5093,867963.731,545385.810,887.367,gtp
5094,867980.436,545431.529,887.800,gtp
5095,868003.487,545410.897,883.416,gto
5096,868041.328,545443.151,883.685,gto
5097,867812.671,545426.781,889.417,gg
5098,867769.283,545449.430,889.294,22
5099,867814.950,545566.529,888.284,g¢
5100,867862.040,545546.734,889.964,22
5101,867925.145,545520.282,891.361,gg
5102,867970.822,545502.237,895.137,gg
5103,867998.024,545490.751,897.031,drr-top
5104,868038.166,545520.955,897.795,drr
5105,868041.653,545513.211,897.892,drr-top
5106,868062.539,545554.604,900.919,drr-top
5107,868074.745,545576.317,901.765,drr-top
5108,868050.996,545566.850,900.511,gtp
5109,868037.910,545607.913,900.762,gtp
5110,867970.851,545466.804,895.855,drr-top
5111,867944.323,545458.924,895.335,drr-top
5112,867918.849,545459.824,891.872,drr-top
5113,867912.016,545484.321,891.163,gto
5114,867935.727,545522.142,891.682,gto
5115,867975.627,545558.711,892.253,gto
5116,867982.833,545590.929,892.305,gto
5117,867960.023,545620.395,892.175,gto
5118,867914.196,545641.771,890.537,gto
5119,867932.367,545680.091,899.518,gtp
5120,868001.004,545650.292,901.118,gtp
5121,867957.104,545785.737,899.344,2¢
5122,867960.364,545797.738,898.955,gtp
5123,868032.751,545764.446,900.811,gtp
5124,868028.848,545753.998,900.878,2g
5125,868084.203,545730.017,902.043,8g
5126,868086.664,545753.185,901.506,gtp
5127,868122.662,545755.694,901.770,gtp
5128,868120.283,545769.646,898.997,ggb
5129,868078.590,545777.968,898.457,ggb
5130,868021.666,545797.458,896.331,ggb
5131,868155.377,545775.718,899.323,2gb

ChannelAsBuiltNotes.txt

Page 3



ChannelAsBuiltNotes.txt
5132,868186.789,545775.492,899.190,ggb
5133,868189.120,545773.402,899.856,drr-top
5134,868177.590,545756.073,901.628,drr-top
5135,868174.137,545758.946,901.786,gtp
5136,868156.214,545761.741,902.059,gtp
5137,868197.484,545788.528,898.699,drr-top
5138,868112.032,545824.314,897.664,gtp
5139,868073.757,545812.843,896.815,gtp
5140,868036.829,545807.994,895.533,gtp
5141,868002.271,545870.804,888.458,g¢
5142,867957.947,545889.948,884.510,gto
5143,867992.631,545910.353,885.150,gto
5144,868038.424,545927.424,886.252,gto
5145,868116.292,545978.407,885.649,gto
5146,868146.260,545978.123,890.001,gtp
5147,868090.422,545929.938,889.370,gtp
5148,868047.903,545887.502,889.910,gtp
5149,868156.018,545897.968,893.382,drr-toe
5150,868182.411,545884.225,898.168,drr-top
5151,868182.412,545884.218,898.155,drr-top
5152,868200.665,545919.572,897.141,drr-top
5153,868200.650,545919.540,897.146,drr-top
5154,868216.973,545921.091,895.583,drr-top
5155,868216.168,545892.037,897.086,drr-top
5156,868211.328,545850.911,898.418,drr-top
5157,868168.779,545927.083,892.234,drr-toe
5158,868197.250,545950.861,891.798,drr-toe
5159,868233.673,545942.974,891.004,drr-toe
5160,868255.993,545939.486,887.969,drr-toe
5161,868268.751,545923.135,885.944,drr-toe
5162,868270.531,545872.269,885.346,drr-toe
5163,868262.590,545824.231,885.530,drr-toe
5164,868251.330,545765.246,884.696,drr-toe
5165,868222.114,545708.572,884.827,drr-toe
5166,868279.627,545753.524,884.003,2¢
5167,868371.058,545713.974,883.261,8g
5168,868464.536,545675.715,882.477,8¢
5169,868556.303,545636.518,881.968,2g
5170,868648.123,545597.178,880.541,8¢
5171,868693.299,545577.962,879.748,8¢
5172,868739.242,545557.782,878.771,88
5173,868785.274,545538.821,877.364,8¢
5174,868828.861,545520.430,877.649,gto
5175,868848.068,545512.294,882.370,gtp
5176,868900.205,545490.546,883.324,gtp
5177,868947.344,545470.258,880.375,gto
5178,868999.605,545448.151,880.265,8¢
5179,869015.605,545442.186,880.264,g¢
5180,869069.491,545419.400,880.167,gto
5181,869115.422,545399.805,882.555,8tp
5182,869199.539,545363.931,882.505,8¢
5183,869291.050,545324.912,882.488,8¢
5184,869383.454,545285.769,883.301,8g
5185,869476.525,545247.122,882.813,8¢
5186,869568.162,545207.567,882.888,8¢
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5187,869660.072,545168.445,882.422,gg
5188,869752.584,545129.352,882.377,8¢
5189,869843.745,545090.891,881.865,28
5190,869936.087,545051.987,881.984,g¢
5191,870028.749,545012.131,881.464,2g
5192,870120.676,544974.160,883.018,drr-toe
5193,870090.004,544932.416,884.085,drr-toe
5194,870062.616,544885.785,884.049,drr-toe
5195,870166.622,545010.498,882.351,drr-toe
5196,870200.670,545019.985,882.600,drr-toe
5197,870200.659,545019.981,882.601,gto
5198,870212.977,545065.973,881.496,gto
5199,870229.274,545195.410,881.309,gto
5200,870285.449,545191.877,891.412,gtp
5201,870259.453,545062.407,890.612,gtp
5202,870245.233,545004.403,890.194,gtp
5203,870243.088,545001.897,890.822,drr
5204,870265.912,544991.785,891.379,drr-toe
5205,870291.384,544951.586,891.899,drr-toe
5206,870291.479,544951.495,891.892,gto
5207,870346.818,544929.641,890.931,gto
5208,870340.963,544914.137,895.266,gtp
5209,870270.573,544942.756,896.841,gtp
5210,870271.025,544944.795,896.867,drr-top
5211,870257.680,544955.829,897.287,drr-top
5212,870253.301,544972.292,896.968,drr-top
5213,870253.306,544972.284,896.937,drr-top
5214,870215.056,544956.780,898.239,drr-top
5215,870171.633,544934.895,899.527,drr-top
5216,870137.544,544884.817,901.904,drr-top
5217,870378.441,545346.815,892.413,8¢
5218,870308.858,545383.824,890.443 gtp
5219,870249.460,545413.826,883.448,gto
5220,870212.753,545431.639,882.688,28
5221,870121.486,545477.479,883.055,2¢
5222,870033.701,545522.856,884.383,2¢
5223,869944.695,545568.245,884.781,8g
5224,869854.609,545614.107,884.167,28
5225,869766.008,545659.512,883.033,8¢
5226,869678.068,545704.317,882.924,8¢
5227,869589.963,545750.661,882.786,8g
5228,869500.037,545795.824,883.262,8¢
5229,869412.946,545839.889,885.298,8g
5230,869321.111,545888.180,885.218,2¢
5231,869229.824,545942.021,886.141,gtp
5232,869168.394,545775.818,884.206,gtp
5233,869146.413,545777.705,879.685,gto
5234,869180.444,545958.708,880.482,gto
5235,869143.270,545978.984,879.286,8g
5236,869054.061,546024.491,879.650,88
5237,868963.601,546069.178,882.044,gtp
5238,868924.697,546087.273,878.088,gto
5239,868875.703,546114.840,879.035,8g
5240,868787.277,546159.012,878.820,gto
5241,868763.398,546174.049,881.559,8tp
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5242.868698.874,546206.411,882.773,8g
5243,868609.923,546251.898,884.836,2¢
5244,868520.676,546297.571,886.505,g¢
5245,868470.248,546323.610,887.129,gto
5246,868456.666,546329.486,890.540,gtp
5247,868395.451,546361.442,888.471,gtp
5248,868337.143,546391.173,881.414,gto
5249,868295.144,546412.873,888.085,ggb
5250,868276.865,546422.398,888.266,gto
5251,868233.811,546445.959,895.160,gtp
5252,868165.062,546479.633,896.754,2¢
5253,868120.110,546501.895,897.270,gg
5254,867970.721,546235.103,897.579,g¢
5255,868011.212,546211.302,897.286,gtp
5256,868038.666,546184.393,891.276,gto
5257,868051.242,546141.533,889.527 gto
5258,868074.719,546109.700,889.212,gtp
5259,868088.614,546097.342,883.692,gto
5260,868183.861,546063.755,885.348,gto
5261,868201.896,546052.211,890.178,gtp
5262,868339.583,546079.826,890.866,gtp
5263,868364.226,546072.602,886.894,gto
5264,870130.509,544618.274,898.818,2¢
5265,870082.477,544638.151,899.537,gg
5266,870016.098,544665.945,899.645,drr-top
5267,870035.508,544704.789,902.753,drr-top
5268,870006.471,544635.190,898.794,drr-top
5269,870005.594,544571.180,896.601,drr-top
5270,870009.012,544550.462,895.705,drr-top
5271,870027.982,544548.412,895.298,drr-top
5272,870025.541,544536.679,892.075,drr-toe
5273,870003.450,544536.621,890.693 ,drr-toe
5274,869985.615,544555.513,889.795,drr-toe
5275,869985.544,544555.415,889.801,gtp
5276,869963.578,544576.340,886.502,drr-toe
5277,869949.756,544595.932,882.857 drr-toe
5278,869945.630,544489.450,890.333,gtp
5279,869905.463,544420.842,890.495,gtp
5280,869874.581,544380.574,891.290,gtp
5281,869965.830,544426.465,891.032,g¢
5282,870060.451,544537.943,893.898,2¢
5283,870060.405,544537.906,893.903,g¢
5284,870071.725,544570.466,897.047,2¢
5285,870202.529,544385.933,889.480,chk 115
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APPENDIX D

Hydrologic Analysis Supporting Documentation
D.1 Precipitation data - None
D.2 Physical parameter calculations - None
D.3 Hydrograph routing data - None
D.4 Reservoir routing data - None
D.5 Flow splits and diversions data - None

D.6 Hydrologic calculations - None

River Research & Design, Inc. June 2010
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APPENDIX E
HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION

River Research & Design, Inc. June 2010
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E.1 Roughness Coefficient Estimation

Included in Text

River Research & Design, Inc. June 2010
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E.2 Cross Section Plots
As-Built Conditions Model
Compared with Effective Model

River Research & Design, Inc. March 2010
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E.3 Expansion and Contraction Coefficients

River Research & Design, Inc. March 2010



Cotton Lane Bridge LOMR |

|

HEC-RAS Contraction/Expansion Coefficients

River Station Contraction |Expansion

1 194.4 0.1 0.3
2 194.29 0.1 0.3
3 194.21 0.1 0.3
4 194.205|Bridge

5 194.2 0.1 0.3
6 194.1 0.1 0.3
7 194.02 0.1 0.3
8 193.94 0.1 0.3
9 193.87 0.1 0.3
10 193.79 0.1 0.3
11 193.73 0.1 0.3
12 193.62 0.1 0.3
13 193.53 0.1 0.3
14 193.43 0.1 0.3
15 193.34 0.1 0.3
16 193.25 0.1 0.3
17 193.16 0.1 0.3
18 193.07 0.1 0.3
19 192.98 0.1 0.3
20 192.89 0.1 0.3
21 192.79 0.1 0.3
22 192.7 0.1 0.3
23 192.61 0.1 0.3
24 192.52 0.1 0.3
25 192.41 0.1 0.3
26 192.39|Bridge
27 192.38 0.1 0.3
28 192.33 0.1 0.3
29 192.23 0.1 0.3
30 192.14 0.1 0.3
31 192.04 0.1 0.3
32 191.95 0:1 0.3
33 191.86 0.1 0.3
34 191.76 0.1 0.3
35 191.67 0.1 0.3
36 191.57 0.1 0.3
37 191.48 0.1 0.3
38 191.38 0.1 0.3
39 191.29 0.1 0.3




40 191.19 0.1 0.3
41 191.1 0.1 0.3
42 191 0.1 0.3
43 190.91 0.1 0.3
44 190.81 0.1 0.3
45 190.72 0.1 0.3
46 190.62 0.1 0.3
47 190.53 0.1 0.3
48 190.43 0.1 0.3
49 190.34 0.1 0.3
50 190.24 0.1 0.3
51 190.15 0.1 0.3
52 190.05 0.1 0.3
53 189.96 0.1 0.3
54 189.87 0.1 0.3
55 189.77 0.1 0.3
56 189.67 0.1 0.3
57 189.58 0.1 0.3
58 189.48 0.1 0.3
59 189.39 0.1 0.3
60 189.3 0.1 0.3
61 189.21 0.1 0.3
62 189.11 0.1 0.3
63 189.02 0.1 0.3
64 188.81 0.1 0.3
65 188.69 0.1 0.3
66 188.59 0.1 0.3
67 188.5 0.1 0.3
68 188.39 0.1 0.3
69 188.29 0.1 0.3
70 188.2 0.1 0.3
71 188.1 0.1 0.3
72 188.07 0.1 0.3
73 188.055|Bridge

74 188.04 0.1 0.3
75 188 0.1 0.3
76 187.91 0.1 0.3
77 187.82 0.1 0.3
78 187.73 0.1 0.3
79 187.64 0.1 0.3
80 187.54 0.1 0.3
81 187.45 0.1 0.3
82 187.36 0.1 0.3
83 187.24 0.1 0.3
84 187.15 0.1 0.3
85 187.06 0.1 0.3
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E.4 Analysis of Structures

Structures were Analyzed Using Standard HEC-RAS Bridge
Routines

River Research & Design, Inc. March 2010
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E.S Hydraulic Calculations

River Research & Design, Inc. March 2010
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APPENDIX F
Sediment Transport

HEC-6T Model Results

River Research & Design, Inc. March 2010
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APPENDIX F

SECTION 1

Sediment Transport HEC-6T Model Results
EXISTING CONDITIONS

River Research & Design, Inc. March 2010
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Cross Section 191.67
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SCOUR CALCULATIONS
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Cotton Lane Bridge LOMR Technical Data Notebook

SCOUR CALCULATIONS

The scour along the banks and at the Cotton Lane Bridge were calculated using standard
formulas from engineering practice. These values have been calculated using formulas that have
been applied in the Phoenix metropolitan area and have been reviewed by the Flood Control
District of Maricopa County. The methods recommended by the U.S. Bureau of Reclamation
have been applied and equations that give similar results in the mid- to upper mid-range of scour
values have been used. The following pages give the equations, values used and results for the
scour calculations.

River Research & Design, Inc. June 2010



Maximum Scour Depths for Gila River at Cotton Lane Bridge

6/5/2006
River Mile |Beginning [Min Bed |Max Scour{End Bed |End Scour
.|Bed Elev |[Elevation [(ft) Elevation |(ft)
194.21 883.1 883.1 0 884.48 1.38
Estrella Parkway Bridge
194.1 883.87 883.9 0.03 884.36 0.49
194.02 885.49 884.4 -1.09 884.42 -1.07
193.94 885.38 882.88 -25 882.9 -2.48
193.87 882.8 882 -0.8 882.08 -0.72
193.79 882.55 882.17 -0.38 882.41 -0.14
193.73 882.18 882.18 0 882.24 0.06
193.62 878.21 878.21 0 881.61 34
191.48 870.93 870.89 -0.04 872.13 1.2
191.38 871.69 871.66 -0.03 872.11 0.42
191.29 870.63 870.53 -0.1 870.93 0.3
191.19 869.78 869.63 -0.15 870.28 0.5
191.1 870.88 870.01 -0.87 870.13 -0.75
191 869.64 869 -0.64 869.26 -0.38
190.91 867.98 867.65 -0.33 868.8 0.82
190.81 867.86 867.83 -0.03 869.11 1.25 Reach 3
190.72 866.3 866.3 0 868.51 2.21
190.62 867.37 867.28 -0.09 868.61 1.24 Max Scour End Scour
190.53 866.16 866.16 0 867.43 1.27 (ft) (ft)
190.43 867.42 866.93 -0.49 868 0.58 -0.87 -0.75




Calculation of General Scour Depths - English Units (ft)

Gila River / Cotton Lane Bridge - wiProtected South Bank - 500 Year Flood Flow = 285,000 cfs

Gila River - King Ranch/Cotton Lane Bridge

® Rwver Research & Design, (nc. 2006

June §, 2006

Scour in Bends

Scour § Moderate Severe Right Vertical
Cotton Lane Bridge Section De) Bend Bend Angie Bend Wall Applicability of Neill Incised Egn
Method not Applicable = XA ~_&‘ g 1
m \ df ‘ Zn Don't Lise i No dm< di 19.0 dm
Stream Values )~ [ 085 [ =1 100] 0. 8. { iNo dm < df < dfo 10.0 ot
ncised / Bankull Q cfs Qi Moderate Bend 0.6] 6. ; oK dt < dfo 18.5 dto
ncised / Banidull Width Wi Severe Bend 0.70] l dto calculated below (under eqn §)
ncsed / Banidull q cfsift gi
Depth of Inasian [di 1 it - petent Velocity - Sand or Coarser Materaal
Competent Veloc.(Fig 12 p41 cohensionidVe
6 BTor cohesive soils [am | [ Vm [T 1
Design Q (Channel) = dm((Vm/Ve)-1) ds= | 142 [x(( 106 - [ 1 D=l 73] 7. 7.3 7.3
Design Channel Width b " ]
Design Flow / Width qf Ve
Average Depth / Rydraulic Depth dm 142}
Maxamum Depth max BR - Method of Average Flow Depth (dm)
Average Valocity Vm zZ dm [ ]
Bend Radius of Curvature (f) Rec lds = Z°dm lds=1 025 [x 142 % EG
[ill's m - 0.67 Send (0 0.85 Caarue Gravel m
cey - Zero Bed S ds =Z"dm Recommends
Q dm Z Toe
Fm--o.ﬂ'(dlf)‘in [dm =T"0.47 [x( 285000 )» 103333 = [ 19.0] 0.25 4.8 Middle Section Down
Froude Numbe for Channel 43 Mod Bend 0.5} 9.5
USBR - Lacey Z - Straight Reach Z1 Indudes Bend Scour f Sharp Bend 0.6! 11.4] USSR Calcs
Neill Z  (p. 36 USBR) Straight Reach Zn Right Angle Bead k] 19.0) Sraight Bank 145 3 14,
BlenchZ (p_36 USBR) Straight Rch __(Zb Vertical Rock Bank or Wail 125 1 23.8
Blench "zero bed factor” (p35) Fbo Dm = D50 With Send 215 f 29,4
[f= T 176 6[* 05 =1 43 j
Using All Equations. Corps Calcs
wverage Scour Depth 6.3) lench - Zero Bed Factor ds = 2'dfo
end Scour - Moderate Bend 8.5] af dlo 2 Outer Bend 19.4 fi 19.¢]
end Scour - Sevare Bend 9 dfo = qf A(3)/ Foor(1/3) [dfo= [ | 1 067] = [ 185] 0.6] 111 11.1] 11.1
28|~ 0.3333
Total Scour Depth Calculations Meth. Used  [lincludes Bend Scour Fbo Right Angle Bend 1.25 |
\verags of Similar Values |
Bend Scour Average
05<ds0 < 07 Design Assumption
[ ds Don't Use
Long Term Scour (HEC-6T 10§ Yrs) (Max [as= T 2.5 | “ ] o2¢[ =1 79[ 7
ed Form Scour (See Tab) (BF)
Low Flow Incisement (LFI)
Safety Factor x (LT+BF+BS+LFI)
Recommended Toe Down / with Bend I :Fhr Equation - General Scour T Vistorcourses
IGNORE IF NEGATIVE! Table LR
Ymax * [ 0.0685 * v*0.8/ (yh"0.4 * Se”0.3) - 1] lMehod Neil Lacey Blench |
This Spreadsheet is provided without impled or express Ymax v (OK 0.5 0.25| 0.6}
warranty as b the il Y 2, i =] 2¢][ (] 0.0685| 10.6[* 08)) )= 4. 0.6} 0.5/ 0.6}
of any formulas or calaulations. The use of this spreadsheet i 142[*0.4 J0.0012[*03) | 0.7 0.75] 056
indicates the willkngness of the uses to accept ali nsks Yh Se 1 1.25
and Gabilives ansing from s use. The user 18 encouraged 125
10 verytfy the accuracy and applicability of all equatens Average Bend Scour Vall 8 9.2} 15.9] 23.

prior to thew use in determining toe down depths.
Adaphed from ° wnd Loos! ¢

. US Burssu

Emest L Fenberten 69d Joseph M. Lore, Jenuary 1984

Zeliar Equeman bom the Fiood Control Distrat of Mariepe County Creinage Design WanJel - Hydmwwos Segtember 2003 (Do

Thanks to those who have reviewed (th.s spreadsheet and po:nted out!

Use Proper Bend Scour Vaiue in B29 for Calculations at Left - Not Necessarily This Average!l!

Final Design Calculations - Section 1 (Bridge Section)




King Ranch - Cotton Lane Bridge - Near Bridge Reach

Bedform Scour Depths
Zbedform = 0.5 Dh

Simons and Senturk (1992)

Hydraulic Depth 14.2 .
Froude Number 0.51 Dune Height (Dh) Applicable when Fr <1.0
Dh =0.066 * Yh*1.21
Yh
Dh = 0.066 142 21.21 =
ntidune Height Applicable when Fr > 0.7

Dh =0.28 * pi * Yh * Fr*2

Dh = 0.28

3.14 142" 0.51 42

[32

Bedform Height |

1.6] Fr = 0.51

Based on Methodology Presented in Flood Control District of Maricopa County Drainage Design Manual, September 2003 (Draft)

Final Design Calculations - June 2006

Section 1



Calculation of General Scour Depths - English Units (ft)

June 5, 2006

Gila River / Cotton Lane Bridge - w/Protected South Bank - 500 Year Flood Flow = 285,000 cfs Scour in Bends
Gila River - King Ranch/Cotton Lane Bridge ® Rwver Research 8 Deag=~ 'nc 2006 Scour Moderate J Sewvere Right Vertical
Cotton Lane Bridge Section Depth Bend Bend Angle Bend wall Applicability of Neill Incised Eqn
Method nol Appiicable Nailt - Incised G2 -
di of m df 2n Don't Use INo dm<df 18.0 dm
Stream Values = d*(qlfqiy'm df = 10 Ix( 2~ ] 08 | ={ 100 0.5/ 5.0) Ne dm <df < dfo 10.0 df
Incised / Bankfull Q cfs Qi . Moderale Bend 0.6} 6 0] jox df <dfo 14.3 dfo
Incised / Bankfull Width Wi includes Bend Scour qi Sevare Bend 0.70) dfo calculated below (under egn 5)
Incised / Banihull g cfsit fai
Depth of Incision [a1 10] 2{Neill - Competent Velocity - Sand or Coarser Material
ICom 1 Veloc. (Fig 12 p 41 cohensionldVe
able B for Ve SOI [am ] [ Vm ds
Design Q (Channel) s = dm((VmANVeR1) ds = 1 (x| 8.8 Y- [ 1 D={ 28] 2.13 2.8} 28|
Design Channel Width
Oasign Flow / Widih af c
Average Daplh / Hydraulic Dapin dm 11 =
Depth [Ymax 3JUSBR - D90 Method 50% of Average Flow Depth (dm)
Average Velogity Vm [z am [ |
Bend Radwus of Cunvature (f) Re =2'dm [as= {025 | x| 11 R | [ 28
[NGill's m - 067 Sand 10 055 Coarse Graval __|m
050 - mm
D85 - mm 4fLacey -Zero Bed Sedimeant Transport Assumed ds = Z2'dm Recommend¢
D30 - mm Q dm Z Toa
Stape Lim=0 47" QIR fom=T 047 Tx¢ _285000 )~ J0.3333] = [ 18.0 0.25] 4.8] Middle Section Down
Froude Number for Channel 43 Mod Bend 0. 9 5} ]
USBR - Lacey Z - Straight Reach Z lincludes Bend Scour Sharp Bend 06 11.4 USBR Caics
Neill 2~ (p. 36 USBR) Straight Reach n Right Angle Bend 1 19. — Swsignt Bank 133 ] 13,
Blench 2 (p. 36 USBR) Staight Rch 2b Varlical Rock Bank or Wall 1.25] 23.8]
[Blench “zero bed faclor” Fbo With Bend 22 f 0.
f = 1.76[" 6[* 0.5[ = 4.3]
Using All Equauons Corps Calcs N |
werage Scour Depth l.s] Blench - Zerc Bed Factor ds = Z*dfo
wverage Scour Depth - Moderale Bend 87 qf dfo Z Quter Bend 269 f 25;’
verage Scour Depth - Severs Band 1.5' dfo = af A(213)  Foor(173) 14.3‘]’ 06 g 3 [ 1
2.8 03333
Total Scour Depth Calculations Meth. Used fincludes Bend Scour Fbo Right Angle Bend 1.25 . 9.3]
wverage of Similar Values
Bend Scour Average
05<d50 < 0.7 Design Assumplion
ds | Don't Use)
Long Term Scour (HEC-6T 105 Yrs) (Max [as= [ 248 | ~ [ o2 = 7.2 72
Bed Form Scour (Sea Tab) (BF)
Low Flow Incisament (LFI)
Satety Facior x (LT+BF+BS+LFI)
|Recommended Toe Down / with Bend ller Equation - General Scour - Minor Watercoursas
IGNORE IF NEGATIVE! Yable LR
2 = Ymax * [ 0.0685 * vA0 8/ yh*0.4 * Se0.3) - 1) |Method Neill Tocey  [Biench |
This Spreadsheet is provided without impled or express Ymax )\ [OK Straight 0.5] 0.25 0.6)
warmanty as 10 the appticabibty, accuracy Of comeciness Zoeneral] = | 18.28]( (| 0.0685! 8 8]" 08) -fi= 2.4 Moderate Bend 06 0.5 0 6}
of any formulas or calculaions  The use of this spreadsheal ( 11]*0.4 [00012[*0.3) Sevare Band 0.7 075 0.6}
indicates the wilingness of the user 1o accapt all nsks Yh e Right Angle Band 1 125]
and kabikes ansing from its use. The uear is encouraged ertical Rock Bank 1.25!
10 veryrfy tha accuracy and applicabilty of all equatons Average Bend Scour Values| 67| 7.5} 14.9] 23.8] =

prior 1o their use in determining toe down depihs
Metudoogy Asagmd fram “Computing Degrsdstion and Local Scour”, US Burewy of Recimidon, Emest L Perdertin and Joseph M. Lere Sanus'y *984

Use Propor Bend Scour Value in B29 for Calculations a1 Left - Not Necessarily This Average!!

2pimr Cguston from Dwtrict g Duagn Monus! - Mytrmscs, Sentemcer 2003 (Daaft)
Thanks fo e =t heve roviewss Bns po ’e)

Final Design Calculations - Section 2 (West of Cotton Lane Bridge)




King Ranch - Cotton Lane Bridge - Middle Reach - Expansion Reach

Bedform Scour Depths
Zbedform = 0.5 Dh
Simons and Senturk (1992)
Hydraulic Depth "
Froude Number 0.44 Dune Height (Dh) Applicable when Fr <1.0
Dh = 0.066 * Yh*1.21
Yh
Dh = 0.066 1nra21 = 12
Antidune Height Applicable when Fr > 0.7

Dh = 0.28 * pi * Yh * Fr*2

Dh = 0.28 3.14 11" 04422 =

|_Bedform Height | _ 1.2] Fr = 0.44

Based on Methodology Presented in Flood Control District of Maricopa County Drainage Design Manual, September 2003 (Draft)

Final Design Calculations - June 2006
Section 2 - West of Cotton Lane Bridge - Expansion Reach



Calculation of General Scour Depths - English Units (ft)

June §, 2008

Gila River / Cotton Lane Bridge - w/Protected South Bank - 500 Year Flood Flow = 285,000 cfs Scour in Bends
Gila River - King Ranch/Cotton Lane Bridge © River Rasearch & Design, inc 2006 Seour Moderate Severa Right Verical
Cotton Lane Bridge Section Depth Bend Bend Angle Bend Wall Applicabllity of Neill Incised Eqn
Method not Applicadle = | Neill - Incised ds =2 “df
a qf m df Zn iDon't Use INo dm <df 19.0 dm
Stream Values jof = di" (QU/qiy*m af = 10 |x )~ | 085 | = | 10.0 0.5 (3 No dm <df < dfo 10.0 of
Incised / Bankfull Q cfs Qi Band 0.6 8. l r)K df < dfo 11.8 dfo
Incised / Banidull Width i Includes Bend Scour | q 1 Severe Bend 0.70} 7] dfo caleulated balow (under eqn 5)
Incised / Bankdull q cfsit " 68,
[Depth of incision g 1
Co nt Veloc (Fig 12 p 41 cohensionidVe
al lor col '@ SO ds
Design Q (Channel) 1 =) 3 -1.3] -1.3) 1
ign Channel Width
Dasign Flow th
|Average Depth / Hydraulic Dapth dm 12.6} — =
iMaximum Depth Y max 3JUSBR - D0 Method 50% of Average Flow Depth (dm)
[Average Veloci vm [Z ] dm ) | ds ] |
Beand Radius of Curvawre (ft) Rc 22°dm [as= T 025 x| 128 | | 32| | 3.
M- 067 Sand 150 85 Coarse Gravel | m |
050 - mm
D45 - mm 4] y - 2eoro Bed Sediment Transport Assumed ds =2’dm Recommend¢
D90 - mm Q om z " Toe
Slope dm=0.47"(QIM/3 [am=T 047 [x( 285000 1~ [03333] = [190f 0.25} 4. Middle Secton Down
Froude Numbar for Channel 23 Mod Band 05| 3.5)
USBR - Lacay 2 - Straight Reach 21 includes Bend Scour 1 Sharp Bend 0.6} 11.4] USBR Caics
Neill Z (p. 36 USER) Straight Reach Zn Right Angie Bend 1 19 0] Sragm 8ank 07 #t 11
Blench Z (p. 36 USBR) Suraight Rch Zb Vertical Rock Bank or Wall 125 234
Blench “zero bed facto” (p35 Fbo [Dm = D50 Wun Bend s 3 16,
| [ S 81 05 =] a3 [
Using All Equations [Corps Calcs
Scour Depih 3 Blanch - Zero Bed Factor ds = 2"dfo
Scour Depth - Moderate Bend 5.3 al dio Z Ouler Bend 374 [
3 lafo = qf A23) 1 Fbor(13) [dlo= T — . [+ — T 067 =119 06 71 7.1 71
L 28p "~ o33
Total Scour Depth Calculations Meth. Used  Jincludes Band Socour Fdo Right Angle Bend 125 7.7
va of Similar Values 40| 3,4
Bend Scour Average (Moderaie Bend) 83 45
bot - SW Streams 05<0650 < 0.7 Design Assumplion
Don't Use
Lang Term Scour (HEC-6T 105 Yrs) 0.9 s = K * (qiy'0.24 [as= 2as[" ] 2 024[ = [ 68 [3
Bed Form Scour (See Tab) (BF) 1.4} K=245
Low Flow Incisement (LF1) 2
Safety Factor x (LT+BF +BS+LFI)
Racommendad Toe Down / with Bend ller Equation - General Scour - Minor Watsrcoursas
= IGNORE IF NEGATIVE! Table LR
[Rscmmended Tos Down N Band 0.7 Feot ] [2=Ymax"[0.0885 * vA0.8/(yn04* $0%0.3)- 1) [Method Neill Lacoy _ JBlencn ]
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v
2osme Eqpastion frove 9o Figod Costres Oistict of Maricops County Drainogs Desgn M - Hydrmms, Sepismder 2003 (Drafty
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Tz haww Mpaed
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Final Design Calculations - Section 3 (West End of King Ranch)



King Ranch - Cotton Lane Bridge - Middle Reach - Expansion Reach

Bedform Scour Depths

Hydraulic Depth
Froude Number

12,6
0.35

Zbedform = 0.5 Dh

_Simons and Senturk (1992)

Dune Height (Dh) Applicable when Fr <1.0
Dh = 0.066 * Yh?1.21

Yh
Dh = 0.066 1262121 =
IAntidune Height Applicable when Fr > 0.7

Dh =0.28 * pi * Yh * Fr*2

Dh = 0.28 314 126" 03572 =

[

| Bedform Height | 14  Fr= 0.35

Based on Methodology Presented in Flood Control District of Maricopa County Drainage Design Manual, September 2003 (Draft)

Final Design Calculations - June 2006
Section 3 - West of Cotton Lane Bridge - West End of King Ranch




Cotton Lane Bridge - Pier Scour Calculations

Scour Summary of Calculations
Leo Kreymborg, P.E.

16-Feb-06

Pier Scourj(gfoot columns) 100-year 500-year|Notes

General Scour 1.1 1.1]|Both are Zeller General Scour at 192.41 from n=0.025 in channel model
|Long Term Scour 1.5 1.5

30% factor of safety on subtotal 0.8 0.8

Subtotal 3.4 3.4

Local Pier Scour 19.7 20.7

Total Scour 23.1 24.1

Left and Right Abutment Scour 100-year 500-year|Notes

General Scour 1.1]| see note below|Zeller General Scour at 192.41 from n=0.025 in channel model
Long Term Scour 1.5| see note below

Dune Scour 3| see note below]1/6 of Maximum Depth at 192.41

Factor of Safety, 30% 1.7| see note below

Total Scour 7.3 27.3|for 500-year flood, use pier scour calculation for 5-foot piers




500-year pier scour

Y1
K,
Ko
Ky
Kq
a
Fr,
vy
g

¥s =

Ys

19.6 Flow depth directly upstream of pier
1.1 Correction Factor for pier nose shape
1.0 Correction Factor for angle of attack
1.1 Correction Factor for bed condition
1.0 Correction Factor for armoring
9.0 Pier width (5 feet + 4 feet debris)
0.47 Froude number directly upstream of pier
9.77 Mean channel velocity (not used)
32.2 (not used)

a*20" K1 * K2 *® K3 * K4 x (y1la)0.35 * Fr10.43
20.67115

from cross-section 192.41 Channel Maximum Depth (n=0.025 in channel model)
Square Nose Including Debris, Table 6.1 HEC-18

0 angle of attack, Table 6.2

Table 6.3 Plane bed and antidune flow

Several samples do not have D95 > 20mm), so no armoring is assumed

8 feet

from cross-section 192.42, Channel Froude number

Channel velocity from 192.42



Summary of Scour Values for Vane Dikes
Using Pier Scour Equations from WEST

500-year pier scour

June 29, 2006

Y1 13.9 Flow depth directly upstream of pier from cross-section 192.41 Channel Maximum Depth (n=0.025 in char
Ky 1.0 Correction Factor for pier nose shape Round Nose Not Including Debris, Table 6.1 HEC-18
K, 1.0 Correction Factor for angle of attack 15 degree angle of attack, Table 6.2 - L/a = 500/20 = 25
Ka 1.1 Correction Factor for bed condition Table 6.3 Plane bed and antidune flow
Ky 1.0 Correction Factor for armoring Several samples do not have D35 > 20mm, so no armoring is assumt
a 30.0 Pier width - No Direct Correlation Varies from 9 ft at crest lo 93 ft al bed
Fry 0.43 Froude number directly upstream of pier from cross-section 191.95, Channel Froude number
vV, 7.8 Mean channel velocity (not used) Channel velocity from 191.95
[°] 32.2 (not used)
Yo = a 20 K * KoKy K * (y1/a)°'35 « Fna,«p
¥s = 35.07503

Method Scour Depth
Pier Scour - 20 ft widlh 27
Pier Scour - 30 ft width 35

]

Guide Dike Calcufations (USBR - See Section 2)

Lacey - Using Worst Value 33.33]

Blench - Using Worst Value 25

JAverage Value 30.08]
Vane Dikes
River Mile [Water Surface Top of nk Elevati§ Thalweg Toe Total Distance
Elevation Vane Dike | FW+1.0 ft| Elevation | Elevation  Height | to Toe*
30
Reach 2
|Reach 3 91, 888.13 840. 44.0 132.21




ChannelPro-RiprapSize-12-Outer
King Ranch Riprap Sizing - North/outer Bank

PROGRAM OUTPUT FOR A CHANNEL WITH A KNOWN LOCAL
DEPTH AVERAGED VELOCITY, BENDWAY
INPUT PARAMETERS

SPECIFIC WEIGHT OF STONE,PCF 155.0
MINIMUM CENTER LINE BEND RADIUS, FT 5000.0
WATER SURFACE WIDTH,FT 2100.0
LOCAL FLOW DEPTH,FT 20.0
CHANNEL SIDE SLOPE,1 VER: 4.00 HORZ

LOCAL DEPTH AVG VELOCITY, FPS 10.00
SIDE SLOPE CORRECTION FACTOR K1 1.00
CORRECTION FOR VELOCITY PROFILE IN BEND 1.21
RIPRAP DESIGN SAFETY FACTOR 1.10

SELECTED STABLE GRADATIONS
ETL GRADATION

NAME COMPUTED D30(MIN) D100(MAX) D85/D15 N=THICKNESS/ CT THICKNESS

D30 FT FT IN D100 (MAX) IN
1 + 37 9.00 1.70 NOT STABLE
2 .48 .48 12.00 1.70 1.00 1.00 12.0
D100 (MAX) LIMITS OF STONE WEIGHT,LB D30(MIN) DIO(MIN)
IN FOR PERCENT LIGHTER BY WEIGHT FT FT
100 50
12.00 81 32 24 16 12 5 .48 .70

EQUIVALENT SPHERICAL DIAMETERS IN INCHES
D100(MAX) D10O(MIN) D50(MAX) DSO(MIN) D15(MAX) DI15(MIN)
12.0 8.8 8.0 7.0 6.3 4.8

King Ranch Riprap Sizes South Bank

PROGRAM OUTPUT FOR A CHANNEL WITH A KNOWN LOCAL
DEPTH AVERAGED VELOCITY, STRAIGHT REACH
INPUT PARAMETERS

SPECIFIC WEIGHT OF STONE,PCF 155.0
LOCAL FLOW DEPTH,FT 10.0
CHANNEL SIDE SLOPE,1 VER: 4.00 HORZ

LOCAL DEPTH AVG VELOCITY, FPS 10.00
SIDE SLOPE CORRECTION FACTOR K1 1.00
CORRECTION FOR VELOCITY PROFILE IN BEND 1.00
RIPRAP DESIGN SAFETY FACTOR 1.10

SELECTED STABLE GRADATIONS
ETL GRADATION

NAME COMPUTED D30(MIN) DlOO(mAX) D85/D15 N=THICKNESS/ CT THICKNESS
I

D30 FT FT D100 (MAX) IN
1 .37 9.00 1.70 NOT STABLE
2 .47 .48 12.00 1.70 1.00 1.00 12.0
D100 (MAX) LIMITS OF STONE WEIGHT,LB D30(MIN) D90 (MIN)

Page 1



channelPro-RiprapSize-12-Outer
IN FOR PERCENT LIGHTER BY WEIGHT FT
100 50
12.00 81 32 24 16 12 5 .48

EQUIVALENT SPHERICAL DIAMETERS IN INCHES

D100(MAX) D1OO(MIN) D50(MAX) DSO(MIN) DI5(MAX) D15(MIN)
12.0 8.8 8.0 7.0 6.3 4.8

Page 2

FT
.70






Cotton Lane Bridge LOMR Technical Data Notebook

APPENDIX F
SECTION 4
2D VELOCITY DIFFERENCES .

River Research & Design, Inc. March 2010



(%)D River Research & Design, Inc. 2/29/2008

Mesh Module Delta Velocity D:
2.00
1.50
1.00
0.50
0.00
-0.50
-1.00
-1.50
-2.00

Figure S. Velocity Differences between Existing Conditions and with Bridge Conditions.

Mailing Address: 1345 E. Spur Ave, Gilbert, AZ 85296
Physical Location: 3048 E Baseline Rd, Suite 118, Mesa, AZ 85204






Cotton Lane Bridge CLOMR Technical Data Notebook

APPENDIX G
CHECK-RAS OUTPUT

- The CHECK-RAS report was reviewed and no critical errors were found. The
report files can be generated from the data on the enclosed CD if desired. This
was done to conserve both paper and storage space.

River Research & Design, Inc. February 2008






Cotton Lane Bridge CLOMR Technical Data Notebook

EXHIBIT MAPS

River Research & Design, Inc. February 2008
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COTTON LANE BRIDGE/KING RANCH
FLOODPLAIN REDELINEATION
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