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Flood Control District 
of Maricopa County 

Date: June 17, 2010 

INTEROFFICE MEMORANDUM 

To: Timothy S. Phillips, P.E., Chief Engineer and General Manager ··\SQ 

From: Stacey A. Lapp, P.E ., CFM 

Subject: FCCl0-012 LOMR Community Acknowledgement Form for MCDOT Cotton Lane 
Bridge over Gila River Unincorporated Maricopa County and Goodyear, AZ 

This is a request to sign 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 rec·ommends signing a copy of the attached MT-2 Form 1 for submittal to 
FEMA. 

LMT/KAS r,/J?h '" , I 

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



Stacey Lapp - FCDX 

From: 
Sent: 
To: 
Subject: 

Gary, 

Stacey Lapp - FCDX 
Tuesday, June 22, 2010 8:08AM 
'Gary E Freeman' 
Cotton Lane Bridge LOMR 

At tached 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. 

FCCl0-01 2 LOMR 
MCDOT Cotton La ... 
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Stacey Lapp - FCDX 

From: 
Sent: 

Gary E Freeman [freeman@r2d-eng.com] 
Friday, June 11 , 2010 10:21 AM 

To: 
Subject: 

Stacey Lapp- FCDX; Lisa Ruane- MCDOTX; Keith.Brown@goodyearaz.gov 
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 Riv.er/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: 
Sent: 

Gary E Freeman [freeman@r2d-eng.com] 
Tuesday, May 25, 2010 8:40AM 

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. 
> 
> - ----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 
> 
> Stacey -

1 



May 26, 2010 

Name 

Address 

RE: Notification of increases in 1% (1 00-year) annual chance water surface elevations 
Additional Notification of Flood way 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 flood way 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 flood way as a part of the construction of the Cotton Lane Bridge across 
the Gila River. Similar notification was previously perfom1ed 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 ofthe 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 primmily 
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. 
and detailed analysis of the flood way revision an be reviewed at The F d 
Control District of Maricopa County at 2801 st Durango Street, E oenix, AZ 
85009 or at the City Engineers Office for the Cit of Goodyear 95 N. 1451

h 

Ave, Building D, Goodyear, AZ 85338. Interested ersons y call Lynn 
Thomas (FCDMC) at (602) 506-1501 or Keith Brown G dyear) at (623) 882-
3110. 



The proposed bridge project will result in increases in the I% annual chance wate;L ~; ~ 
surface elevations for the Gila River with a maximum increase of approximately 0.34 feet 1, , ~ 
( 4 inches) over the currently effective floodplain elevations. This maximum increase F . 
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 ofMaricopa County at 2801 We~t 
Durango Street, Phoenix, AZ 85009 or at the City Engineers Office for the City of 
Goodyear at 195 N. 145th 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 



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 44th St, Ste 4 
Phoenix, AZ 8 50 18 
Lakin Prope1iy between Sari val Alignment and Citrus Road Alignment 

Flood Control District of Maricopa County 
2801 W Durango St 
Phoenix, AZ 85009 
Prope1iy between Estrella Parkway and Citrus Road Alignment 

HE Capital KR, LLC 
2850 E Camelback Rd, Ste 110 
Phoenix, AZ 85016 

May 2010 

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 South em Ave Alignment 

Dos Rios Materials, LLC 
5340 W Luke Ave 
Glendale, AZ 85301 
Sections 26, 34, and 35 T1N, R1 W Near intersection of Southern Ave and Citrus Rd 

Buckeye Group, LLC 
14238 N 66th 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: 
Sent: 
To: 
Subject: 

Gary: 

Stacey Lapp - FCDX 
Wednesday, April 28, 2010 3:54 PM 
'freeman@r2d-eng.com' 
Cotton Lane Bridge 

I am nearly finished review of this LOMR and it appear.s that the submittal is complete and I would not expect technical 
comments. I 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? 

I 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: 
To: 

Thursday, March 25, 2010 1:24PM 
Stacey Lapp - FCDX 

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

Stacey 

FYI. 

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 ofthe 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 A venue, Estrella Parkway and Tuthill Road. The Bullard 
A venue 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 March2010 
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Figure 2. Area Map Showing Cotton Lane Bridge and Surrounding Features. 
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U.S. DEPARTMENT OF HOMELAND SECURITY • FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 
O.M.B No. 1660-0016 
Expires: 12/3112010 

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 form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 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): 

0 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). 

181 LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to noodplains, regulatory floodway or 
nood 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 ofKaty TX. 480301 0005D 02108/83 

480287 Harris Countv TX 48201C 0220G 09128/90 

040046 City of Goodyear-Map Panels 2070H, 2550G, 2065H AZ 04013C 2070H 8110109 

040037 Maricopa County -Map Panels 2070H, 2550G, 2065H AZ 04013C 2550G 8110109 

2. a. Flooding Source: Gila River 

b. Types of Flooding: 181 Riverine CJ Coastal 0 Shallow Flooding (e.g., Zones AO and AH) 

0 Alluvial fan D Lakes 0 Other (Attach Description) 

3. Project Name/Identifier: 

4. FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A99, AE, AR. V, V1 -V30, VE, B, C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

l8l Physical Change 0 Improved Methodology/Data 181 Regulatory Floodway Revision 0 Base Map Changes 

0 Coastal Analysis l8l Hydraulic Analysis D Hydrologic Analysis 0 Corrections 

0 Weir-Dam Changes D Levee Certification D Alluvial Fan Analysis 0 Natural Changes 

0 New Topographic Data 0 Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not requ i~ed, but is very helpful during review. 

b. The area of revision encompasses the following structures (check all that apply) 

Structures: l8l Channelization 0 Levee/Fioodwall 181 BridgeiCulvert 

0Dam 0Fill D Other (Attach Description) 
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C. REVIEW FEE 

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

D No, Attach Explanation 

Please see the DHS-FEMA Web site at htt fees .shtm for Fee Amounts and Exem tions. 

D. SIGNATURE 

All documents submitted in support of this request are correct to the best of my knowledge. I 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 I Fax No.: 602-506-4750 
2091 West Durango 
Phoenix, AZ 85009 

CJ (\ E-Mail Address: JohnHauskins@maii.Maricopa.gov 
·- ~. 

Signature of Requester (required): \J ~ .J4)() Rr I Date: 3 - z-4-/D ...:>. 

As the community official responsi~~plain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional LOMR request sed 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 ftoodway, and that all necessary 
Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that the land and 
any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we 
have available upon request by FEMA, all analyses and documentation used to make this determination. 

Community Official's Name and Title: Tim Phillips, PE, Chief Engineer and General Manager I Community Name: Maricopa County 

Mailing Address: Daytime Telephone No.: 602-506-l501 I Fax No.: 602-506-4601 

2801 West Durango 

Phoenix, AZ 85009 E-Mail Address: tsp@mail.maricopa.gov 

Community Official's Signature (required): -~ _s,·\C-- I Date: b \2\\\0 
CERTIFICATION BY REGISTEREQ PROFE§§IO~AL 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. I understand that 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certifier's Name: Gary E. Freeman, PhD, PE License No.: 36225 Expiration Date: 6/30/1 0 

Company Name: River Research & Design, Inc. Telephone No. : 480-275-5077 Fax No.: 888-670-8890 

Signature: ~-~ ·-· ---2;;. C":::-z- - --- Date: 2/26/1 0 

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

Form Name and (Number) Required if ... ..~~ 
181 Riverine Hydrology and Hydraulics Fom1 (Form 2) New or revised discharges or water-surface elevations -~~~~ ' ~ ~ "' 
181 Riverine Structures Form (Fom1 3) Channel is modified, addition/revision of bridge/culverts, !4 "=~· ~~ addition/revision of leveellloodwall, addition/revision of dam 

D Coastal Analysis Form (Form 4) New or revised coastal elevations ~FREEM~~ v 
D Coastal Structures Form (Fom1 5) Addition/revision of coastal structure -?'I D Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 4~ ~ 

/ " 
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C. REVIEW FEE 

Has the review fee for the appropriate request category been included? ~Yes Fee amount: $5 000.00 

) 0 No, Attach E~planation 

Please see the DHS..fEMA Web site at httiJ:/Iwww.fema.aov/Dfan/oreventlfhmlfrm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

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

f----· ----- -- - - ---- .. - -- · -
Name: Company: 

- - - - - - - --- - --- ---
Mailing Address: Daytime Telephone No. : 

1 
Fa~ No : 

2091 West Durango - -
Phoeni><. AZ 95009 E-Mail Address: JohnHauskins@mait.Maricopa.gov 

- -

Signature of Requester (required): I Date: 

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this letter of Map Revision 
(LOMR) or conditionallOMR request. Based upon the community's review, we lind the completed or proposed project meets or is designed to meet all 
of the community floodplain management requirements, Including the requirement that no fill be placed in the regulatory floodway, and that all necessary 
Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have detennined that the land and 
any e~isting 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 

- · 

Mailing Address: I Daytime Teleph~ne No.: 602-882-7979 I Fa~ No.: 602-882-7949 

190 N. litchfield Rd l ~~~ail Address: ORamirez@goodyearaz.gov Goodyear, AZ 85338 

£L:.eQ ~R~ I Date: 

-

~ It i 12-010 Community Official's Signature (required): 
I 

~ 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER ANOIOR LAND SURVEYOR 

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

Certifier's Name: Gary E. Freeman, PhD, PE lucense No.: 36225 E~piration Date: 6130/10 

!------ ·- -- -- ---
Company Name: River Research & Design, Inc. Telephone No.: 480-275-5077 Fax No.: 888-670-8890 

Signature: Date: 2/26/1 0 

Ensure die forms that are appropriate to your revision request are Included In your submiHal. 

FQrm Name and (Number) Ragl!ired if ... I l 
181 Riverine Hydrology and Hydraulics Fonn (Fonn 2) New or revised discharges or water-surface elevations I 
181 Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts. I addition/revision of levee/floodwall, addition/revision of dam 

0 Coastal Analysis Fonn (Form 4) New or revised coastal elevations i 
I 

0 Coastal Structures Form (Form 5) Addition/revision of coastal structure 

! 
Seal (Optional) 

0 Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 
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U.S. DEPARTMENT OF HOMELAND SECURITY- FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK REDUCTION ACT 

O.M.B No. 1660-0016 
Expires: 1113112010 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
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. 

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

A. HYDROLOGY 

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

kNot revised (skip to section B) 

D Alternative methodology 

D No existing analysis 

D Proposed Conditions (CLOMR) 

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

0 Improved data 

0 Changed physical condition of watershed 

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

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

0 Statistical Analysis of Gage Records 
0 Regional Regression Equations 

0 Precipitation/Runoff Model 
0 Other (please attach description) 

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

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? 0 Yes D No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section 

Downstream Limit Citrus Road 191.38 

Upstream Limit Estrella Parkway Bridge 194.20 

2. Hydraulic Method/Model Used 

HEC-RAS 3.1.3 

DHS- FEMA Form 81-89A, DEC 07 Riverine Hydrology & Hydraulics Form 

Water-Surface Elevations (ft.) 

Effective 

888.62 

905.56 

Proposed/Revised 

888.62 

905.46 
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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 replace engineering judgment. CHECK-2 and CHECK-RAS can be 
downloaded from htlo:/Jwww.ferna.govjp!anJocevenUfbmitrm 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 

Duplicate Effective Model* 
Corrected Effective Model* 
Existing or Pre-Project Conditions Model 
Revised or Post-Project Conditions Model 
Other- (attach description) 

Natural Run Floodway Run 

File Name: Plan Name: File Name: 
File Name: Plan Name: File Name: 
File Name: EIRioR3 Plan Name: EIRioRJ-Exis File Name: Same 
File Name: GilaRCLBr Plan Name: AsBuilt File Name: Same 

Plan Name: 
Plan Name: 
Plan Name: Same 
Plan Name: Same 
Plan Name: File Name: Plan Name: File Name: 

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

lW Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

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

~Digital 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. 

1/t~nnotated FIRM and/or FBFM (Required) 

D. COMMON REGULATORY REQUIREMENTS* 

1. For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? res 0 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? Jf Yes 0 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 0 No 

3. 

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. 

For LOMR requests, is the regulatory floodway being revised? )eves 0 No 

If Yes, attach evidence of regulatory Roodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation) unless a re~ulatory floodway is being added. Elements and examples of regulatory floodway revision notification 
can be found in the MT-2 Form 21nstrucllons.) 

4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? 0 Yes)I.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 "lakin~" or harming an ~nda~ger~d speci~s. If an action might harm an endangered 
species, a permit is required from U.S. FISh and W1ldl1fe Serv1ce or Nat1onal Manne F1shenes Service under Sect1on 10 of the ESA. 

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

• Not inclus1ve of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY- FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016 
RIVERINE STRUCTURES FORM Expires: 11/31/2010 

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 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. 

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/Ftoodwall ........... .. 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 0 Bridge/Culvert 0 Levee/Fioodwall 0 Dam/Basin 

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): 0 Channelization J&Bridge/Culvert 0 Levee/Fioodwall 0 Dam/Basin 

Location of Structure: 192.39 

Downstream Limit/Cross Section: 192.38 

Upstream Limit/Cross Section: 192.41 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0 Dam/Basin 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream limit/Cross Section: 

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

Flooding Source: Gila River 

Name of Structure: Cotton Lane Bridge Channelization 

1. Accessory Structures 

The channelization includes (check one): 

0 Drop structures O Levees [Attach Section E (levee/Fioodwall)) 
0 Superelevated sections 
0 Debris basin/detention basin [Attach Section D (Dam/Basin)) 
0 Other (Describe): Abutment Protection/Guide Dikes 

0 Transitions in cross sectional geometry 
0 Energy dissipater 

2. Drawing Checklist 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions. 

3. 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): 

Jll Subcritical flow 0 Critical flow 0 Supercritical flow 0 Energy grade line 

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump 
is controlled without affecting the stability of the channel. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 
0 Other locations (specify): 

4. Sediment Transport Considerations 

Was sediment transport considered? 0 Yes 0 No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

C. BRIDGE/CULVERT 

Flooding Source: Gila River 

Name of Structure: Cotton Lane Bridge 

1. This revision reflects (check one): 

M. Bridge/culvert not modeled in the FIS 
IT Modified bridge/culvert previously modeled in the FIS 
0 Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYB): 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following 
(check the information that has been provided): 

imensions (height, width, span, radius, length) 
hape (culverts only) 

Material 
eveling or Rounding 

i 
Wing Wall Angle 
Skew Angle 
Distances Between Cross Sections 

4. Sediment Transport Considerations '

Erosion Protection 
Low Chord Elevations - Upstream and Downstream 
Top of Road Elevations - Upstream and Downstream 
Structure Invert Elevations - Upstream and Downstream 
Stream Invert Elevations- Upstream and Downstream 
Cross-Section Locations 

was sediment transport considered? 1JCves 0 No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for w~;ediment transport was not considered. 
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D. DAM/BASIN 

Flooding Source: 

Name of Structure: 

1. This request is for (check one): 0 Existing dam 0 New dam 0 Modification of existing dam 

2. The dam was designed by (check one): 0 Federal agency 0 State agency 0 Local government agency 0 Private organization 

Name of the agency or organization: 

3. The Dam was permitted as (check one): 

a. 0 Federal Dam OStateDam 

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. 0 Local Government Dam 0 Private Dam 

Provided related drawings, specification and supporting design information. 

4. Does the project involve revised hydrology? 0 Yes 0 No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2). 

Was the dam/basin designed using critical duration storm? 

0 Yes, provide supporting documentation with your completed Form 2. 

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

s. Does the submittal include debris/sediment yield analysis? 0 Yes 0 No 

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? 

0 Yes 0 No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below. 

FREQUENCY (% annual chance) 

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

Stillwater Elevation Behind the Dam 

FIS REVISED 

7. Please attach a copy of the formal Operation and Maintenance Plan 
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E. LEVEE/FLOODWALL 

1. System Elements 

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

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

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

0 earthen embankment, dike, berm, etc. 
0 structural floodwall 
0 Other (describe): 

c. Structural Type (check one): 

0 monolithic cast-in place reinforced concrete 
0 reinforced concrete masonry block 
0 sheet piling 
0 Other (describe}: 

Station 
Station 
Station 

to 
to 
to 

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

DYes ONe 

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. 

2. A profile of the leveelfloodwall system showing the 
Base Flood Elevation {BFE), levee and/or wall crest and 
foundation, and closure locations for the total levee system. 

3. A profile of the BFE. closure opening outlet and inlet 
invert elevations, type and size of opening , and 
kind of closure. 

4. A layout detail for the embankment protection measures. 

5. Location, layout, and size and shape of the levee 
embankment features, foundation treatment. floodwall 
structure, closure structures. and pump stations. 

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout 
3.5 feet or more at the upstream end 
4.0 feet within 100 feet upstream of all structures and/or constrictions 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

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

2.0 feet above the 1 %-annual-chance stillwater surge elevation 

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

DYes 
DYes 
DYes 

DYes 

DYes 

0No 
0No 
0No 

0No 

0No 
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E. LEVEEJFLOODWALL (CONTINUED) 

2. Fr!;leboard {continued} 

) Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation 
addressing Paragraph 65.1 O(b)(1 )(ii) of the NFIP Regulations. 

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? DYes 0No 

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

3. Closures 

a. Openings through the levee system (check one): 0 exists 0 does not exist 

If opening exists, list all closures: 

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device 
Openin!l Invert 

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

Note: Geotechnical and geologic data 

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the 
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army 
Corps of Engineers [USACE] EM-1110-2-1906 Form 2086.) 

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: (min.) to (max.) 

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

e. Riprap Design Parameters (check one): 0 Velocity 0 Tractive stress 
Attach references 

Flow Curve or Slone Riprap Depth of 
Reach Sideslope Velocity Depth Straight D10o Dso Thickness Toedown 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

(Extend table on an added sheet as needed and reference each entry) 
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E. LEVEEIFLOODWALL (CONTINUED) 

4. Embankment Protection (continued) 

f. Is a bedding/filter analysis and design attached? 0 Yes 0 No 

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

Attach engineering analysis to support construction plans. 

5. Embankment And Foundation Stabilil'l 

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

D Overall height: Sta. ; height ft . 

D Limiting foundation soil strength : 

Sta. , depth to 

strength ~= degrees, c= 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.) 

I End of construction 1.3 

II Sudden drawdown 1.0 

Ill Critical flood stage 1.4 

IV Steady seepage at flood stage 1.4 

VI Earthquake(Case I) 1.0 

(Reference: USACE EM-1110-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? DYes DNo 

If Yes, describe methodology used: 

e. Was a seepage analysis for the foundation performed? DYes 0No 

f. Were uplift pressures at the embankment lands ide toe checked? DYes DNo 

g. Were seepage exit gradients checked for piping potential? DYes 0No 

h. The duration of the base flood hydrograph against the embankment is hours. 

Attach engineering analysis to support construction plans. 
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E. LEVEE/FLOOOWALL (CONTINUED) 

6. Floodwall And Foundation St!!bilitll 

a. Describe analysis submittal based on Code (check one): 

0 UBC (1988) or 0 Other (specify): 

b. Stability analysis submitted provides for: 

0 Overturning 0 Sliding If not, explain: 

c. Loading included in the analyses were: 

0 Lateral earth@ PA = psf; Pp = psf 

0 Surcharge-Slope@ 0 surface psf 

0 Wind@ Pw= psf 

0 Seepage (Uplift); 0 Earthquake @ Peq = %g 

0 1 %-annual-chance significant wave height: ft. 

O 1 %-annual-chance significant wave period: sec. 

d. summary of Stability Analysis Results: Factors of Safety. 

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

Criteria (Min) Sta To Sta To 

Loading Condition 
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 

Dead, 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) 

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 0 is, 0 is not provided. If provided, attach explanation and supporting documentation: 

Attach engineering analysis to support construction plans. 
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7. Settlement 

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? 0 Yes D No 

b. The computed range of settlement is ft. to ft. 

c. Settlement of the levee crest is determined to be primarily from : 

D Foundation consolidation 
D Embankment compression 
D Other (Describe): 

d. Differential settlement of floodwalls 0 has D has not been accommodated in the structural design and construction . 

Attach engineering analysis to support construction plans. 

8. Interior Drainage 

a. Specify size of each interior watershed: 

Draining to pressure conduit: 
Draining to pending area: 

b. Relationships Established 

Pending elevation vs. storage 
Pending elevation vs. gravity flow 
Differential head vs. gravity flow 

acres 
acres 

c. The river flow duration curve is enclosed: 

DYes 
DYes 
DYes 

DYes 

DNo 
D No 
DNo 

DNo 

d. Specify the discharge capacity of the head pressure conduit : cfs 

e. Which flooding conditions were analyzed? 

• 

• 

Gravity flow (Interior Watershed) 
Common storm (River Watershed) 
Historical ponding probability 
Coastal wave overtopping 

If No for any of the above, attach explanation. 

DYes 
DYes 
DYes 
DYes 

DNa 
DNo 
DNo 
0No 

f. 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. 0 Yes D No 

If No, attach explanation. 

g. The rate of seepage through the levee system for the base flood is cfs 

h. The length of levee system used to drive this seepage rate in item g: ft . 
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E. LEVEEJFLOODWALL (CONTINUED) 

8. Interior Drainage (continued} 

i. Will pumping plants be used for interior drainage? DYes DNo 

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

Plant #1 Plant #2 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The 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? DYes 0No 

If the pumps are electric, are there backup power sources? DYes 0 No 

(Reference: USACE EM-1110-2-3101, 3102,3103,3104, and 3105) 

Include a copy of supporting documentation of data and analysis. 
interior watersheds that result in flooding. 

Provide a map showing the flooded area and maximum ponding elevations for all 

9. Other Design Criteria 

a. The following items have been addressed as stated: 

Liquefaction 0 is 0 is not a problem 
Hydrocompaction D is 0 is not a problem 

D is 0 is not a problem Heave differential movement due to soils of high shrink/swelt 

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

Attach supporting documentation 

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

DYes 0No 

Attach supporting documentation 

d. Sediment Transport Considerations: 

Was sediment transport considered? DYes 0No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 
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10. Operational Plan And Criteria 

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? 0 Yes 0No 

b. Does the operation plan incorporate a lithe provisions for closure devices as required in Paragraph 65.1 O(c)( 1) of the NFIP regulations? 
DYes 0 No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.1 O(c)(2) of the NFIP regulations? 
DYes 0No 

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 NFIP Regulations? 0 Yes 0No 
If No, please attach supporting documentation. 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the leveelfloodwall. 

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 (including scour and deposition) can affect the 
Base Flood Elevation (BFE); and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is 
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with 
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 I Toffeleli/Meyer-Peter and Meuller Equations 

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the 
selected method. 

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 analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. 
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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 & VanLoo 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 2ft contour data) was obtained for the remainder of the river (2ft) 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 ofthis 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 11/1411991 (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. 
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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 2ft 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 
workrnaps 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 topogra_phy 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 NG¥D 1929. The data was shifted to the Arizona Central State Plane 
Coordinate System prior to its use. 
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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. 

a e ea tsc arge T bl 1 P k o· h a ues se m tvc rau IC o e s VI Ud.Hd rMdl 

River Station Discharge ( cfs) 

River ID 
(miles) 5-Year 10-Year 20-Year 50-Year 100- Year 500-Year 

Gila 
195.75 23,500 57,000 92,000 185,000 227,000 285,000 

River 

No changes were made or are proposed to the existing hydrology for the project reach. 
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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 to 19252. 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. 
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Adjusted Cross Sections 

-- Existing Condition X-Sections 

--• CottoriLaneBridge 

Cotton Lane Road 

0 2,750 5,500 8,250 11.000 

Feet ---

Technical Data Notebook 

N 

A 

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 6 (Continued). As-Built Cross Sections Compared with CLOMR Cross Sections. 
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5.2 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 



Cotton Lane Bridge LOMR Technical Data Notebook 

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 
194.1 -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 
193.62 -2.23 -1.44 -0.7 0.67 1.32 1.91 
193.53 -2.22 -1.44 -0.7 0.67 1.32 1.9 
193.43 -2.21 -1.44 -0.7 0.68 1.33 1.91 
193.34 -2.2 -1.43 -0.7 0.68 1.32 1.91 
193.25 -2.27 -1.48 -0.72 0.68 1.34 1.93 
193.16 -2.29 -1 .48 -0.72 0.69 1.35 1.94 
193.07 -2.24 -1.46 -0.71 0.68 1.34 1.93 
192.98 -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 
192.61 -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 1.17 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 
191.67 -1.95 -1.27 -0.62 0.59 1.16 1.7 
191 .57 -1.96 -1.27 -0.62 0.6 1.17 1.71 
191.48 -1 .98 -1 .28 -0.63 0.6 1.17 1.72 
191.38 -2 .01 -1 .3 -0.63 0.61 1.19 1.74 

End of Project 
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Manning's n Values Used in Modeling 
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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 ofO.l 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 I 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 I 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 road 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 I 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. 

Floodplains and Ineffective Flow Boundaries 

0 Ineffective Flow Boundaries 

- Proposed Floodplain 

- Proposed Floodway 

- Existing Floodway (Norte Vista• 

- Existing Floodplain Boundary (Norte Vista) 

Proposed Condrtion Cross Sections 

-- Existing Condrtion X·Sections 

Cotton Lane Road 

- CottonLaneBridge 

N 

1\ 

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 (Eff:ective), CLOMR, and LOMR (Final) Models. 

Model River Profile Model Q Total 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 I 

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 As Built 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 Jan09Rev 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 As Built 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 As Built 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 As Built 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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I 

Model River Profile Model Q Total 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 
I 

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 As Built 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 878.96 901.64 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 

193.4 
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 

1 
_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 Q Total 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 

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 

193.2 
Final 5 100-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 

193.1 
Effective 6 100-Year EIRioWMP 227000 880.66 899.82 895.44 900.5 0.000916 6.67 34872.23 4280.54 0.4 ' 

193.1 
CLOMR 6 100-Year Jan09Rev 227000 880.66 900.07 0.25 895.44 900.7 0.00084 6.47 35910.74 4282.5 0.38 

193.1 
Final 6 100-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 

193.0 
Effective 7 100-Year EIRioWMP 227000 881.99 899.45 894.72 900.07 0.00081 6.41 36858.77 4504.27 0.37 

193.0 
CLOMR 7 100-Year Jan09Rev 227000 881.99 899.73 0.28 894.72 900.31 0.000735 6.21 38166.63 4522.19 0.36 

193.0 
Final 7 100-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 

192.9 
Effective 8 100-Year EIRioWMP 227000 880.71 899.02 894.32 899.66 0.000871 6.51 36825.77 4501.06 0.37 i 

192.9 ! 

CLOMR 8 100-Year Jan09Rev 227000 880.71 899.34 0.32 894.32 899.94 0.000785 6.29 38126.16 4530.44 0.35 
192.9 

Final 8 100-Year As Built 227000 880.71 899.29 0.27 -0.05 894.32 899.9 0.000797 6.32 37928.05 4527 .29 0.35 

192.8 
Effective 9 100-Year EIRioWMP 227000 880.09 898.37 894.01 899.12 0.001352 7.08 35399.2 5078.24 0.4 

192.8 
CLOMR 9 100-Year Jan09Rev 227000 880.09 898.75 0.38 894.01 899.45 0.001203 6.85 35800.67 5317.66 0.38 

192.8 
Final 9 100-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 

192.7 
Effective 9 100-Year EIRioWMP 227000 876.81 897.48 893.64 898.35 0.001735 7.78 33969.19 5344.71 0.44 

192.7 
CLOMR 9 100-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 Q Total 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 EIRioWMP 227000 876.64 896.65 892.33 897.59 0.001352 8.16 34646.51 5675.97 0.43 

CLOMR 192.7 100-Year Jan09Rev 227000 876.64 896.97 0.32 892.33 897.99 0.001344 8.27 30327.02 5690.01 0.43 I 

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 877.9 895.75 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 As Built 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 not in 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 

192.3 
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 L_ ~8.79 895.34 '--0.001064 _ 8.27 27904.74 6366.29 0.41 
------
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Model River Profile Model Q Total 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 

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 
0.441 Effective 3 100-Year EIRioWMP 227000 876.72 893.24 889.65 894.16 0.001424 8.15 33557.55 5881.84 

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 EIRioWMP 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 As Built 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 As Built 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 Q Total 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 Jan09Rev 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 As Built 227000 870.63 889.55 -0.01 0 885.65 890.03 0.001015 5.87 43295.45 6245.83 0.36 

191.4 
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 

191.3 
CLOMR 8 100-Year Jan09Rev 227000 871.69 888.62 -0.02 884.78 889.09 0.000964 5.78 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. 

Reach River Profile Plan Q Total Min W.S. Delta Delta Crit E.G. E.G. Vel Flow Top Froude 

Sta (cfs) Ch El Elev WSE WSE w.s. Elev Slope Chnl Area Width # 

Flood way (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 Jan09Rev 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 EIRioWMP 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 Jan09Rev 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 2827.09 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 As Built 227000 885.38 904.31 -0.05 -0.02 899.39 905 .18 0.001035 7.47 30407.67 2826.95 0.4 

Effect ive 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 As Built 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 As Built 227000 882.55 903 .56 -0.06 -0.02 898.23 904.34 Q.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 -O.Q7 -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) Ch El 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 As Built 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 Jan09Rev 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 I 

CLOMR 193.43 100-Year Enc Jan09Rev 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 i 

CLOMR 193.34 100-Year Enc Jan09Rev 227000 881.18 901.24 -0.08 895.86 901.87 0.000745 6.43 35485.68 3400 0.35 1 

Final 193.34 100-Year Enc As Built 227000 881.18 901.20 -0.12 -0.04 895.86 901.84 0.000753 6.45 35366.98 3400 0.35 1 

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 As Built 227000 880.67 900.81 -0.14 -0.04 895.46 901.44 0.000954 6.33 35788.5 3630 0.35 I 

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 Jan09Rev 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 As Built 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 Jan09Rev 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 As Built 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 
--- - - ___ L_ __ 
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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) Ch El 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 As Built 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 Jan09Rev 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 Jan09Rev 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 As Built 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 Jan09Rev 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 As Built 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 877.9 896.13 -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 

Finai/LO 192.41 100-Year Enc As Built 227000 877.5 895.S2 -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 As Built 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 Frau de 

Sta (cfs) Ch El Elev WSE WSE w.s. Elev Slope Chnl Area Width # 

Flood way (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 Jan09Rev 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 As Built 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 Jan09Rev 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 As Built 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 As Built 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 As Built 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 Jan09Rev 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 As Built 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 Fro~de I 
Sta (cfs) Ch El 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 As Built 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. 

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 

EIRioWMP 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 

I 

EIRioWMP 194.1 100-Year 904.89 Proposed 194.1 100-Year 904.92 As Built 194.1 100-Year 904.86 I 

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 I 

EIRioWMP 194.02 100-Year 904.35 Proposed 194.02 100-Year 904.4 As Built 194.02 100-Year 904.40 

EIRioWMP 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 

EIRioWMP 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 901.82 0.20 

EIRioWMP 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 I 

EIRioWMP 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 I 

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 

EIRioWMP 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 

EIRioWMP 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) 

EIRioWMP 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 

EIRioWMP 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-Year Enc 895.73 0.58 As Built 192.41 100-Year Enc 895.52 0.59 

192.39 192.39 
Proposed BR U 100-Year 894.88 As Bu ilt BR U 100-Year 894.72 

192.39 192.39 
Proposed BR U 100-Year Enc 895.5 0.61 As Built BR U 100-Year Enc 895.33 0.61 

192.39 192.39 
Proposed BR D 100-Year 894.39 As Built BR D 100-Year 894.44 

192.39 192.39 
Proposed BR D 100-Year Enc 895.05 0.66 As Built BR D 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 

EIRioWMP 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 

I 
I 

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 

EIRioWMP 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 

EIRioWMP 191.67 100-Year 890.04 Proposed 191.67 100-Year 890.04 As Built 191.67 100-Year 890.04 

EIRioWMP 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 

EIRioWMP 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) 

EIRioWMP 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 

EIRioWMP 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 

Modeis T1e Togethe. 
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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 1 00 year hydro graph. 

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 ofthe 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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_Figure 9. Available Bed Sediment Gradation Data for Gila River Adjacent to King Ranch. 
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Figure 10. Gradations used in HEC-6T Modeling. 

River Research & Design, Inc. 39 March 2010 



Cotton Lane Bridge LOMR 

<> Sediment Sample Locations 
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Figure 11. Sediment Sample Locations used for HEC-6T Modeling. Samples identified at Stantec # are from Stantec Study. Samples 
identified with WPT + numbers are from WEST work. The reaches where the sediment data was used are immediately upstream from 

the samples. The boundaries are shown by the yellow cross sections. 
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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 I 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 1 0-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 Fb 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 Norte Vista/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 1 00-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 ftlft 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 
Obtained From HEC-RAS 

870 

868 

866 

864 

g 862 
s:: 
0 860 

~ 858 
jjj 

856 

854 

852 

850 
0 

~ 
~ 

/ 
1 

50000 

..... 

~ .. ~ 

100000 150000 200000 

Discharge (cfs) 

I-+- Rating at downstream end j 

Figure 12. Downstream WSE Boundary Condition for HEC-6T Model. 

6.3.1.2 Fixed Bed Model Calibration 
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Initially, the HEC-6T model was calibrated with a fixed bed using the 5-, 20- and 1 00-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 ofhydrographs 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 1 00% 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 
ftlsec 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. 

bl 6 s d" Ta e e tment L d fl E .. oa s or x1stm2: an dP rooose d s· tmu ations. 

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 

LOMRModel- 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 

2nd 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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7. Draft FIS Report Data 

7.1 Summary of Discharges 

The peak discharges used in the hydraulic analysis of all the conditions modeled were developed 
by the U.S. Army Corps of Engineers (1996) and are shown in Table 7. 

T bi 7 P k n· h a e ea tsc arge VI Ud.Hd I"Mdl a ues se m 1y1 rau tc o e s 

River Station Discharge ( cfs) 

River ID 
(miles) 5-Year 10-Year 20-Year 50-Year 100- Year 500-Year 

Gila 
195.75 23,500 57,000 92,000 185,000 227,000 285,000 

River 

7.2 Floodway Data 

The encroached tloodway 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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Ta bl 8 Fl d e oo wav an d Fl d I . W oo toJam ater S :5 El ur ace evattons an dE h ncroac ment D th eru s. 

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 TogPthf'r w1tr Lo<ist'ng Models 

El RioWMP 194.2 100-Year 905.54* 

El RioWMP 194.2 100-Year Enc 905.70 0.24 

El RioWMP 194.1 100-Year 904.86 

El RioWMP 194.1 100-Year Enc 905.09 0.23 

EIRio WMP 194.02 100-Year 904.40 

El RioWMP 194.02 100-Year Enc 904.62 0.22 

El RioWMP 193.94 100-Year 904.08 

El RioWMP 193.94 100-Year Enc 904.31 0.24 

El RioWMP 193.87 100-Year 903.76 

El RioWMP 193.87 100-Year Enc 903.98 0.22 

El RioWMP 193.79 100-Year 903.35 

El RioWMP 193.79 100-Year Enc 903.56 0.21 

El RioWMP 193.73 100-Year 902.89 

El RioWMP 193.73 100-Year Enc 903.15 0.26 

El RioWMP 193.62 100-Year 902.13 

El RioWMP 193.62 100-Year Enc 902.38 0.25 

El RioWMP 193.53 100-Year 901.62 

El RioWMP 193.53 100-Year Enc 901.82 0.2 

El RioWMP 193.43 100-Year 901.23 

El RioWMP 193.43 100-Year Enc 901.50 0.28 

El RioWMP 193.34 100-Year 900.89 

El RioWMP 193.34 100-Year Enc 901.20 0.31 

El RioWMP 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 RioWMP 193.25 100-Year Enc 900.81 0.31 

El RioWMP 193.16 100-Year 900.03 

El RioWMP 193.16 100-Year Enc 900.36 0.33 

El RioWMP 193.07 100-Year 899.69 

El RioWMP 193.07 100-Year Enc 900.05 0.36 

El RioWMP 192.98 100-Year 899.29 

El RioWMP 192.98 100-Year Enc 899.62 0.33 

El RioWMP 192.89 100-Year 898.69 

El RioWMP 192.89 100-Year Enc 899.02 0.33 

El RioWMP 192.79 100-Year 897.70 

El RioWMP 192.79 100-Year Enc 898.10 0.4 

El RioWMP 192.7 100-Year 896.84 

El RioWMP 192.7 100-Year Enc 897.28 0.44 

El Rio WMP 192.61 100-Year 896.23 

El RioWMP 192.61 100-Year Enc 896.56 0.33 

El RioWMP 192.52 100-Year 895.75 

El RioWMP 192.52 100-Year Enc 896.13 0.38 

El RioWMP 192.41 100-Year 894.93 

El RioWMP 192.41 100-Year Enc 895.52 0.59 

EIRioWMP 192.39 BR U 100-Year 894.72 

El RioWMP 192.39 BR U 100-Year Enc 895.33 0.61 

Cotton Lane Bridge 

El RioWMP 192.39 BR D 100-Year 894.44 

El RioWMP 192.39 BR D 100-Year Enc 895.10 0.66 

El RioWMP 192.38 100-Year 894.53 

EIRioWMP 192.38 100-Year Enc 895.18 0.65 

River Research & Design, Inc. 53 June 2007 



Cotton Lane I King Ranch CLOMR Technical Data Notebook 

HEC-RAS Plan: AsBui lt River: Gila River Reach: El Rio WMP 

w.s. Profile 

Reach River Sta Profi le Elev Delta WS 

(ft) (ft) 

El RioWMP 192.33 100-Year 894.29 

El RioWMP 192.33 100-Year Enc 894.77 0.48 

El RioWMP 192.23 100-Year 893.53 

El RioWMP 192.23 100-Year Enc 894.12 0.59 

El RioWMP 192.14 100-Year 892.67 

El RioWMP 192.14 100-Year Enc 893.30 0.63 

El RioWMP 192.04 100-Year 892.03 

El RioWMP 192.04 100-Year Enc 892.67 0.64 

El RioWMP 191.95 100-Year 891.55 

El RioWMP 191.95 100-Year Enc 892.15 0.6 

) El RioWMP 191.86 100-Year 891.08 

El RioWMP 191.86 100-Year Enc 891.68 0.61 

El RioWMP 191.76 100-Year 890.6 

El RioWMP 191.76 100-Year Enc 891.10 0.5 

El RioWMP 191.67 100-Year 890.04 

El RioWMP 191.67 100-Year Enc 890.41 0.37 

El RioWMP 191.57 100-Year 889.55 

El RioWMP 191.57 100-Year Enc 889.83 0.27 

El RioWMP 191.48 100-Year 889.10 

El RioWMP 191.48 100-Year Enc 889.38 0.28 

El RioWMP 191.38 100-Year 888.62 

EI RioWMP 191.38 100-Year Enc 888.88 0.26 

Models T1e Together with Exrstmg 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. 

7.4 Flood Profiles 

Flood Profiles for the reach impacted by the Cotton Lane Bridge are shown in Figure 16. 

) 
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APPENDIXB 

General Documentation & Correspondence 

B.l 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. 2047~ 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Fulton Brock 
Chairman, Maricopa County 

Board of Supervisors 
30 I West Jefferson Street, 1Oth Floor 
Phoenix, AZ 85003 

Dear Mr. Brock: 

May 6, 2009 

IN REPLY REFER TO: 
Case No. : 08-09-!741 R 

Community: Maricopa County , AZ 
Community No.: 040037 

\04 

This responds to a request that the Depa1tment 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 (FlRM) and Flood insurance Study (FlS) rep01t for Maricopa County, Arizona and 
1 ncorporated Areas, in accordance with Patt 65 of the National Flood Insurance Program (N Fl P) 
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 I ,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 a/so 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 Fl RM for your community and 
determined thatthe 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 model 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. 
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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 of203rdAvenue. 

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 hydrau lie 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 SFJ-IA width along the Gila 
River. The maximum increase in SFI-IA 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, ne-.v topographic information, and proposed project, the 
width of the regulatory Jloodway will increase in some areas and decrease in other areas compared to the 
effective tloodway 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 flood way width, approximately 1,600 feet, will occur approximately I 0,350 feet 
downstream ofthe 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. 

• 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 ~mmunity proposes to permit encroachments 
into the effective regulatory tloodway 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 flood plain management ordinances that 
incorporate the increased BFEs and revised floodway boundary delineations to reflect post
project conditions, as stated in Paragraph 65. 12(b ). 

• Detailed application and cettification 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 I, entitled "Overview & Concurrence Form," must be included. (A copy ofthis form is 
enclosed.) 
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• 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 flood way, 
together with a topographic work map showing the revised floodplain and floodway boundaries, 
must be submitted with Form 2. 

• Effective October I, 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 subrn it the fee in effect at the time of the subrn ittal. 
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 Insurance 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 
360 I Eisenhower Avenue 

Alexandria, VA 22304-6425 

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

• 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 

• An annotated FIRM, at the scale ofthe 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 

• The submitted proposed conditions hydraulic analysis, at the upstream and downstream ends, ties 
into the existing conditions hydraulic model 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 : 

0 lfthe LOMR for Case No. 08-09-0929P is issued before completion of the project for which 
this CLOMR is issued, the hydraulic model submitted with the LOMR request for this project 
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must tie into the hydraulic model for the LOMR for Case No. 08-09-0929?. 

0 If the 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 . 

• Documentation of the individual legal 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 mai I ing receipts or certification 
that all property owners have been notified, with an accompanying mailing list and a copy of the 
letter sent. 

o 1 f 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 If you 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 officia Is and interested persons may 
appeal the revised BFEs based on scientific or technical data . 

The bas is of this CLOMR is, 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 
kno\vledge of local conditions and in the interest of safety, may set higher standards for construction in 
the SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. 

1 f you have any questions regarding floodplain management regulations for your community or the N Fl P 
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 

in 
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Oakland, California, at (51 0) 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 Transp01tation 
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 NFlP 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 



River Research and Design, Inc. 

FAX: (480) 275-5870 Phone: (480) 275-5077 
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: 

E-mail : freeman@r2d-eng.com 

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 
treeman@r2d-eng.com. 

ENC: Copies of Notifications (7) 
List of Addressees 

Sincerely; 

Gary E. Freeman, PhD, PE 
President 

1345 E. Spur Ave, Gilbert, AZ 85296 



dJ;Rz}) River Research & Design, Inc. 

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 44th St, Ste 4 
Phoenix, AZ 85018 
Lakin Property between Sari val 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 II 0 
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 

2/4/2009 

Sections 26, 34, and 35 Tl N, R I W Near intersection of Southern Ave and Citrus Rd 

Buckeye Group, LLC 
14238 N 66th Dr 
Glendale, AZ 85206 
Intersection of Southern Ave and Citrus Rd 

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

FAX: (888) 670-8890 

Name 

Idaho Office: 
4347 N. Pine-Featherville Rd 
Featherville, ID 83647 

Address 

Phone: (480) 275-5077 
Website: www.r2d-eng.com 

June 10, 2010 

E-mail: freeman@r2d-eng.com 

Arizona Office/Mailing Address: 
1345 E Spur A venue 
Gilbert, AZ 85296 

RE: Notification of increases in 1% (1 00-year) annual chance water surface elevations 
Additional Notification ofFloodway 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% (1 00-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 Hand 
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)(l), 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 
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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 I% 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. 145th 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-I50I or Keith 
Brown (Goodyear) at (623) 882-3IIO. 

This letter is to inform you of the proposed increases in the I% 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 

) 
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List of Property Owners Notified of Cotton Lane CLO.MR: 

Buckeye Water Conservation and Drainage District 
PO Box 726 
Buckeye, AZ 85326 
Property between Estrella Parkway and Citrus Road Alignment 

Housecat LLC 
3040 N 44th 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 

June 10,2010 

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, Rl W Near intersection of Southern Ave and Citrus Rd 

Buckeye Group, LLC 
14238 N 66th 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 

) 

River Research & Design, Inc. 

APPENDIXC 

Survey Field Notes 

Technical Data Notebook 

June 2010 



Cotton Lane Bridge LOMR Technical Data Notebook 
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C.l 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 
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ChannelAsBuiltNotes.txt 

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

cbc - control brass cap 
cbcf- control brass cap flush 
cbchh - 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,cbcf62264??? 
1 003,878592.106,544407.586,924.186,cbcf 62260??? 
1 004,875964.334,541750.845,907.172,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";544386.0 10,889 .565,bm 
1 005,870202.516,544385.951,889.624,bm 115 
1006,870050.693,544813.384,905 .283,abut c/1 
1007,868159.912,545641.094,905 .343,abut c/1 
10,868220.064,545778.504,905.343, 1-w 
2,868460.676,546328.145,905 .343,2e 
3,868079.708,545457.880,905.343,1 w 
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-e 
8,870301.330,545385.927,905.283,2-e 
5000,870029.028,544346.427,891.347 ,gg 
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 
50 11,869460.098,544429.172,884.433,ggb 
5012,869470.091,544458.186,882.574,ggb 
5013,869483.649,544463 .516,882.886,gto 
50 14,869504.006,544560.963,882.828,gg 
50 15,869414.957,544606.311,883.673,gg 
5016,869326.112,544651.900,882. 702,gg 
5017,869236.714,544697.1 02,882.023,gg 
5018,869147.876,5447 42.565,883 .304,gg 
5019,869058.827,544788.545,883.277,gg 
5020,869017 .937,544808.952,882.409,gtp 
5021,868986.597,544825.632,880.593,gto 
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5022,868970.666,544834.029,880.421,gg 
5023,868880.796,544879.881,880.761 ,gg 
5024,868791.537,544925.419,882.529,gg 
5025,868703.279,544970.4 70,883.188,gg 
5026,868614.097,5450 16.209,881.853,gtp 
5027,868589.518,545028.817,876.696,gto 
5028,868556.665,545044.977,877.354,gg 
5029,868523.966,545062.050,877.717,gg 
5030,868436.620,545106.789,878.175,gg 
5031,868392.437 ,545129.472,879.076,gto 
5032,868379.565,545135. 759,880.446,gtp 
5033,868346.743,545152.862,881.076,gg 
5034,86825 8.000,545198.877 ,881.369,gg 
5035,868168.662,545243.872,881.419,gg 
5036,868079 .076,545289.678,882.134,gg 
503 7,867990.888,54533 5.021 ,882.593,gg 
5038,867963.348,545349.429,883.281,gg 
5039,867949.865,545356.370,887.207,gtp 
5040,867901.834,545381.034,887 .832,gg 
5041,867812.377,545426.751,889.435,gg 
5042,870663.612,544362.317,890.0 15,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 
5046,8697 49 .006,544430.919,880.064,gto 
5047,869787.658,544440.151,879.732,gto 
5048,869819.345,544467.755,879.887,gto 
5049,869864.781,544528.94 7,880.095 ,gto 
5050,869909.393,5445 87.148,881.361 ,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,gg 
5055,869804.829,544 750.841 ,881.880,gg 
5056,869712.895,544789.320,882.527,gg 
5057,869620.312,544827 .269,882.682,gg 
5058,869527.769,544865.148,882. 728,gg 
5059,869434.668,544903.224,883.529,gg 
5060,869342.044,544941. 794,884.292,gg 
5061,869249.994,544978.761,883 .570,gg 
5062,869157.846,545017.706,883 .489,gg 
5063,869065.343,545054.408,882.227,gg 
5064,868971.97 4,545092.496,881.073,gg 
5065,868880.834,545130.632,880.799,gg 
5066,868788.111,545168.699,882.052,gg 
5067,868707.379,54520 1.342,882.433,gtp 
5068,868684.188,545209.909,878.040,gto 
5069,868654.726,545222.877 ,878.052,gg 
5070,868600.392,545245.168,878.130,gg 
5071,868509.673,545282.241,879.517 ,gg 
5072,868417.467,545319.571 ,881 .549,gg 
5073,868323.837,545358.207,881.739,gg 
5074,868232.639,545394.771,882.633,gg 
5075,868139.680,545432.625,882.821 ,gg 
5076,868073.605,545459.372,883. 752,drr 
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5077,86805 5.689,5454 78.71 0,885.539,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 
5093,867963.731,545385.81 0,887.367,gtp 
5094,867980.436,545431.529,887.800,gtp 
5095,868003.487,54541 0.897,883.416,gto 
5096,868041.328,545443.151,883.685,gto 
5097,867812.671,545426.781,889.417,gg 
5098,867769.283,545449.430,889.294,gg 
5099,867814.950,545566.529,888.284,gg 
5100,867862.040,545 546. 734,889.964,gg 
51 01,867925.145,545520.282,891.36l,gg 
5102,867970.822,545502.237,895.137,gg 
5103,867998.024,545490.751 ,897.031,drr-top 
51 04,868038.166,545520.955,897.795,drr 
51 05,868041.653,545513.211,897.892,drr-top 
5106,868062.539,5455 54.604,900.919,drr-top 
5107,868074.745,545576.317,901.765,drr-top 
5108,868050.996,545566.850,900.5ll,gtp 
5109,868037.910,545607.913,900.762,gtp 
511 0,867970.851,545466.804,895.855,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,gg 
5122,867960.364,545797. 738,898.955,gtp 
5123,868032.751,545764.446,900.811 ,gtp 
5124,868028.848,5457 53.998,900 .878,gg 
5125,868084.203,545730.0 17,902.043,gg 
5126,868086.664,545753.185,90 1.506,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,ggb 
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5132,868186.789,545775.492,899 .190,ggb 
5133,868189.120,545773.402,899.856,drr-top 
5134,868177.590,545756.073,90 1.628,drr-top 
5135,868174.137,545758.946,901.786,gtp 
5136,868156.214,545761 .741,902.059,gtp 
513 7,868197 .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,gg 
5142,867957.947,545889.948,884.510,gto 
5143,867992.631,54591 0.353,885.150,gto 
5144,86803 8.424,545927.424,886.252,gto 
5145,868116.292,545978.407,885.649,gto 
5146,868146.260,545978.123,890.001 ,gtp 
5147,868090.422,545929.93 8,889.370,gtp 
5148,86804 7.903,545887.502,889.91 O,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 
5155,868216.168,545892.03 7 ,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 
5159,868233.673,545942.97 4,891.004,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,gg 
5167,868371.058,545713.974,883.261,gg 
5168,868464.536,545675.715,882.4 77 ,gg 
5169,868556.303,545636.518,881 .968,gg 
5170,868648.123,545597.178,880.541,gg 
5171,868693.299,545577.962,879.748,gg 
5172,868739.242,545557.782,878.771,gg 
5173,868785 .27 4,54553 8.821 ,877.364,gg 
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,gg 
5179,8690 15.605,545442.186,880.264,gg 
5180,869069.491 ,545419.400,880.167,gto 
5181,869115.422,545399.805,882.555,gtp 
5182,869199.539,545363.931 ,882.505,gg 
5183,869291.050,545324.912,882.488,gg 
5184,869383.454,545285.769,883.301 ,gg 
5185,869476.525,54524 7.122,882.813,gg 
5186,869568.162,545207.567,882.888,gg 
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5187,869660.072,545168.445,882.422,gg 
5188,869752.584,545129.352,882.377,gg 
5189,869843.745,545090.891,881.865,gg 
5190,869936.087,545051.987 ,881.984,gg 
5191,870028.749,545012.131,881.464,gg 
5192,870120.676,54497 4.160,883.0 18,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 
5196,870200.670,5450 19.985,882.600,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 
5203,870243.088,54500 1.897,890.822,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 
5215,870 171 .633,544934.895,899.527,drr-top 
5216,87013 7.544,544884.817,90 1.904,drr-top 
5217,870378.441 ,545346.815,892.413,gg 
5218,870308.858,5453 83 .824,890.443,gtp 
5219,870249 .460,545413.826,883.448,gto 
5220,870212.753,545431.639,882.688,gg 
5221,870121 .486,545477.479,883.055,gg 
5222,870033.701 ,545522.856,884.383,gg 
5223,869944.695,545568.245,884.781,gg 
5224,869854.609,545614.107,884.167 ,gg 
5225,869766.008,545659.512,883.033,gg 
5226,869678.068,545704.317,882.924,gg 
5227,869589.963,545750.661,882.786,gg 
5228,869500.037,545795.824,883.262,gg 
5229,869412.946,545839.889,885.298,gg 
5230,869321.111 ,545888.180,885.218,gg 
5231,869229.824,545942.021,886.141 ,gtp 
5232,869168.394,545775.818,884.206,gtp 
5233,869146.413,545777.705,879.685 ,gto 
5234,869180.444,54595 8. 708,880.482,gto 
5235,869143.270,545978.984,879.286,gg 
5236,869054.061,546024.491 ,879.650,gg 
523 7,868963.601 ,546069.178,882.044,gtp 
5238,868924.697,546087.273,878.088,gto 
5239,868875 .703,546114.840,879.035,gg 
5240,868787.277,546159.0 12,878.820,gto 
5241,868763.398,54617 4.049,881.559,gtp 
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5242,868698.874,546206.411,882. 773,gg 
5243,868609 .923,546251.898,884.836,gg 
5244,868520.676,546297.571,886.505,gg 
5245,868470.248,546323.61 0,887.1 29,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,gg 
5253,868120.110,54650 1.895,897.270,gg 
5254,867970. 721,546235.103,897.579,gg 
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 
5260,868183.861,546063.75 5,885 .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 
5264,870130.509,544618.27 4,898.818,gg 
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 
5268,870006.4 71,544635.190,898. 794,drr-top 
5269,870005.594,544571 .1 80,896.601 ,drr-top 
5 270,870009.0 12,5445 50.462,895.70 5 ,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 
5274,869985.615,5445 55.513,889. 795,drr-toe 
5275,869985.544,544555.415,889.801 ,gtp 
5276,869963.578,544576.340,886.502,drr-toe 
5277,869949.756,54459 5 .932,8 82.857 ,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,gg 
5282,870060.451 ,544537.943,893.898,gg 
5283,870060.405,544537.906,893.903,gg 
5284,870071.725,544570.466,897.047,gg 
5285,870202.529,544385.933,889.480,chk 115 
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Cotton Lane Bridge LOMR Technical Data Notebook 

APPENDIXD 

Hydrologic Analysis Supporting Documentation 

D.l Precipitation data- None 

D.2 Physical parameter calculations - None 

D.3 Hydrograph routing data - None 

D.4 Reservoir routing data - None 

D.S Flow splits and diversions data - None 

D.6 Hydrologic calculations - None 

River Research & Design, Inc. June 2010 
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APPENDIXE 

HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION 

River Research & Design, Inc. June 2010 
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E.l 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 
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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 
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SECTION3 

SCOUR CALCULATIONS 

River Research & Design, Inc. June 2010 



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 

Reach 3 

Max Scour 
(ft) 

-0.87 

End Scour 
(ft) 

-0.75 



-

Calculation of General Scour Depths • English Units {ft) June 5, 2006 

Gila River I Cotton Lane Bridge • w/Protected South Bank • SOD Year Flood Flow:;: 285,000 cfs 
Gila Rtver • King JtanchiCauan Lane BridQII 
CotiDn Uine Brldp Section 
t.1ad'IOd not Applicable 

C RNer Research & OestgO, Inc . 2006 

Strum Values "'di•(qftqi)"'m 
lnci&ed I Bankfull Q cts Qi 
lnQiied I Bankfull W.dlh WI 

~ 
IMU.mwn Dept Ymax 

(Vin 
[~d Radiua E' Cu!v~~~ (ft) 
{Ntifl'S lft- 4.~ sMi IO 0..15 Co1-lti'M Gr•--.1 

JD50-mm 
J[)B_5_,mm 
fo9o-mm 
I Slope 
IFroudeNumbor iDr Chann•l 
[USBR- Lacey Z- S1rai!#lt Reach 
JNeill Z (P. :56 USSR) Slrai"'t Reach 
BlenCh Z (p. '36 USBR) Straigtr1 ~ch 
Blanch -zetO bad~ CP35) 

Using AI Equations 

Plver~ge Sc:oLJ' DePth 

IRe_ 

IZn_ 
g.__ 
lFbo 

6~ 3: 

• dm((VnVVc}-1) 

IMOtllod 

ffi Ids• "[kj 'I .:-2 •rd!n 

f-acay ·zero Bed ~l.,.,t Tran&port A&sumed ,... 
I dm 

fm>=U ... I ~\.UITII· ldm• I 0." I• 

llndudea Band Scour 

285000 33331 = 1 t9.0f 
•. 3 Mod Bend 

Sharp Bend 
Right Angle 8eqd 

,.,.-,=----'Vertical Rock Bank or WlU 
lDm•050 l CD 

o.sl = r--u1 

Scour 
Depth 

a 
0251 __ ., 

0.5 
0.6 

1 

1.25 

Modera'-t. 
Bond 

Sc:ou.r in Bends 

Severe 
Bend 

_ _!§J 

pend Scour- Moderate BenO 
end Scour - Sawre Band 

a 5! 

~ 

L!IBJ.nch • Zaro Bed Factor d:s • Z"dt> 

J.to=qt•(213)/fbo•(tl3) idfo= \ qf ' I o.67j = ("~& .5\ z HI 11 •I 11.1' 11 .1, 
I 2.81' 0.3333 

Cak:ulation5 Melh. Usect ndud" Bend SCQK Fbo '""'Rii\tAngle Bend 1.25 

Right 
Anglll Bend 

Vertical 
wan 

~ 

42 '·'. ~;;;.;~;;.~~::::;;~;;:;:;;:::::::::~~;;;.;~;;::::::::::~::::~::::::~::::::~::::::~::::~ 9.5 (Moderate)r. 
bbot • SW Strum& .5 < d50 < 0.7 Des gn Aslturnption 

'

Long Term Scour (HEC-6T 105 Yrs) (Max 

Bed Form Scour (See Tab} (BF) 
Low Flow lnc:&Mment (LFI) 
Safety Factor 11 (LT•BF•BS•LFI} 
... ___ ~---'--'"'-aOownlwttt~Bend 

u 
u 

2 
1.3 

21.' 

jds = )(. (qi)'0.24 
2.45 

Uf"''"' Oqwation 

I ,; I !Oil 
]ds. I 2.4SJ• I I t• I 0.24\ = if9l 

••m 
IGNORE IF NEGA TIVEI 

ftacommtn~il_Toe QOWI-N~_h.r:\~ _:t_!:S_f~ __ ::::J IZ== Ymax • {0.0685 •v"'.B/{~110 .4 ·se"'.3)·1J 

ThiS Spread5hltcU is provided without unpled or exprest 

....,..nry as ID the applicability, .acwrac:y or eonectnMS 
of any tbrrni.U& or Qla.~~ons . The uu oflhis spread5heet 
indl~tcs 1tte willingness of 1he uuf lO ilctePl all nska 

and U.b~lbe& arl~ng from rts ua;e. The uaer IS encoura51Gd 

toYer)'rfy 1tte ac;curacy and applicallility of 1H &quiOons 

Zgeneralj • 
Vmu 

Yh 

II 
_ o.osasi..Jo.si ... I O.Bj) -til • 
~ 

Se 

~ .. 
prior to 1helf use in dewminang toe down dllpGls. U5e-Plol)ed!eild SCQui'-Value i1 B2 
,....,._..~ltwll ·~o.po.!Me.t~Mtd"""*~· US&nauoiRec*ntMIIM.. EmHIL "-'...,_ MtiJo,.., M. Lere. ~~"1 1814 

z...,e.....-.,-.. m.Rt»tl~~·t....,._....,.. c.~~ ~·-l · HY*e..-. s....,._~tor.fll 

Thana to l1'tOM who have tevro~-ed ttl..s spreaashW. ana ~.'YeO Oil~ l~Slatef'IGirf$ and .sugge.stec11mprovomonts! 

Scii-Left. Not Neceuarily ThiiA.Verage 

Final Design Calculations- Section 1 (Bridge Section) 

Applic.ability of Neill Incised Eqn 

dm<dt ,,_o dm 
dm< dt <etta 10.0 df 

df < dfo 11.5 4fo 
dto IOaiGUiatad below (under eqo S) 

Middle Section 

USSR Colco 
S .. Bri 14 $ • 
\MI'\i«lci 21 .. 5 • 

Corp. Cates 

Outer Bend 19.4 h 

TabtaLR 
Mef'lod N.,l Lacey 

Straight 0.5 
MoOer.ste Bend 0 .6 
Se"Wre Bend 0.7 
Ri ht An te Bend 

'mc:al Rocit Bank 

Recommend/: 

0.25 
o.s 

0 .75 
t 

125 

Too 
o.-

. ... 

.21 .• 

!_9,4 

Blend\ 

0.6 
0.6 
0.6 

1.25 
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King Ranch - Colton Lane Bridge - Near Bridge Reach 
Bedform Scour Depths 

Zbedform = 0.5 Dh 

Simons and Senlurk (1992) 
Hydraulic Depth 14.2 
Froude Number 0.51 Dune Height (Dh) 

Dh = 0.066 * Yh"1.21 
Yh 

Dh = 0.066 

Applicable when Fr <1.0 

14.2 "1 .21 = I 1.6, 

,Antidune Height Applicable when Fr > 0.7 

Dh = 0.28 *pi* Yh * Fr"2 

Dh = 0.28 3.14 14.2. 0.51 "2 

Bedform Height I 1.61 Fr = 0.51 

= 

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

Final Design Calculations -June 2006 
Section 1 

I 3.2 
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Calculation of General Scour Depths • English Units (ft) June 5. 2006 

Gila River I Cotton Lane Bridge • w/Protected South Bank· 500 Year Flood Flow= 285,000 cfs Scour in S.nds 

Gila Riwer -ICing Ranch/Cotton U.n• Bridge 
Cotton Une Bridge S•ction 
Melhoc:l not Apf)licable L:::::J 

fA.~eriQeOepth- ldm 

jAverag• Ve~it 
~ 
~ 

B8fwfR.d----.u.s OICUNaiU;&(tt) ~ 
NeiUI m- U7SnltaO.a5c:a..iGra¥G& 

IOSO-mm 
!085-mm 
j090·_mm 

~ 
!Froude Number for Channel 
USSR- Lacey Z • Sttili{Ttt Reach 6.0 

NeiU 2 (p. 36 USSR) Straight Reach Zn 

Blench Z (p. 36 USBR) Stratgh1 Rcn Zb 
B~n<ll "M«> bo<lfaclol' (p35) Fbo 

Ui!n_g__AJ!.!g_ua\.ol\5 
IAv~ge ~~-Q_epah • . 8 
JA::verag;l Soouf-Oepth • Modetil18 Bend 67 
"'V8tage s~_UfOej)l_h--= s.Mw8 8-&nd 7.5 

C R1ver Rueard"l & o.ta ~<J "' 'I"'C 2006 

l.,!lltltlili!C.: lriciMd-

• dL'(qfrqirm 

• OiO Method 

t
Locoly -z.m 

moo047"(Q/t)"1J3 

ncludas Bend Scour 

l'dil 

50% of Average Flow O.plh (din) 

I••= [4].\ ~~ I 

_9__ 
ldm= I 0.47 ~85000 

4 . 

10m • 050 
it= 11.76]' 

Scour I Moderate 
Deplh B•nd 

ds=Z ·en 

~a 
d& :o: Z"dm 

I •m I 2 
1• 10.33331 = I 19.01 o.25l- •· · 

Mod Bend O.ti 9_S 
Sl\arJ) Bond o e 

Right Angle Bend 1 
Roei. Bank or Wall 1.25 

rn 

s."*,.. 
Band 

LJfl•nch • Z.ro Sed fHtor ds "' Z"dfo 

~fo=ql•(2f.l)/Fbo"(113) @fo•f 01 · I 0.671• ("~4 .3f 
2 061 8.1 861 8.6, 

I 2.81• o 3333 

R•Qhr 
Ang_le Bend 

19.0 

VertiCAl 
Walt 

~ 

~~~~~~~----~------~Me~. Ua~ ~~;;~;;;:;;::::;;~;;:;:;;::::F:~::::~;;;:;R;i~;I;AA;g;~:·:•:nd::::::1:.2~5~::::~::::::~::::~::::::~:::::J 3,, 3,4~ 

0.5 c: dSO < 0.7 O.sign As.s.umplion 

I <' I ["7.'"1 
oR• Ll2t Long Term Scaur (HEC-OT 105 Y"'} (Max 

Sed Form Scour {See Tab) (BF) 
Low FlOw' lna&ement (LFI) 

Safety FadOr x (l T•8F+BS•lF1) 
~commended Toe Down I with BeAd 

u 

1-~1 
1.1, 

202 I.! 

1-.- K- c0;ro 2• 
2.4.5 

I"!• I_H5[' 

·General Scour • Minor 

I_Re_~mmen~ed foe_Oow!'_:_Ho S~_Dd_ t_;3_!M~ ~ 1Z • Ymax "l 0.0665 • v"'O 61 ( yh"'.4 • So"''.J) • 1J 

This Spr&adah&et i$ provided witnout unpl.ad or e.xp~ 

wa~nty as to tha apptleaWlty, ~racy or COI'Tec&ness 

of any formu\as or caia.MtiOns ~ UM of thilii Sl)rea:d&he.at 
indi::az.s lh& wdf~~~gn.u ot lhe user to accept all 1\Sks 
and iii~ ariS•n; from itJ use. The u&ar IS encouraged 

w """'Ylfy ~ ac:curacy and applica.billly ol a1 equa.IJOn5 

ZOelieiiij 
Ymal< 

19.2611 

Yh 

priot 10 the•r uae \n dttwmir\ing 10e cialwn depths 

~~fh:m~~4inelu-ISaouf',USa--.uot~.~.._,... L~:..t"i .n:J~ ML&t. ~,·gs" 

z....~~lmt'> lt.AaodCotC'Ia o..e.ctot~~~~ ......... ~~ZOOJ(tQIJI) 

'"*'*'lo ~.to ..... ~.,.,~lfl'td~,.,.~afi(J~~· 

IGNORE IF NEGATfVEI 

v ~ 
o.oo85l-a a]• ]6.81l _ -1l=_ v 

So 

Use Propet 8e1'1d Scour Value in o.: .s at Len- Not Nec:e&Sari)y ThilA~ 

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

AppheaDil\ty of Neilllncir.ed Eqr. 

dm <df 
dm<df<dfo 

df < dfo 

19.0 dm 

,0.0 df 
14.3 dfo 

dfo t.aiCu\ated below (under eqn 5) 

Middio Seclion 

USBRCob 
~~ e.~ 133 • 
Wllha.nd 101 n 

Co~CaiCii 

Outer Bend 269 h 

Table LR 
MethOd Neill Laoay 

Strili ht 0.5 
Moderilte Bend 06 
Sav&re &n.:l 0.7 
R htAn leBend 

enical RoQ Bank 

Rec:ommend• 

Too 
Down 

13,1 

l O.! 

2i.S 

Blencl> 

0.25 0.6 
0.5 06 

0 75 0.6 
1 1 25 

1.25 



) 
King Ranch -Cotton Lane Bridge • Middle Reach - Expansion Reach 
Bedform Scour Depths 

Zbedform = 0.5 Dh 

Simons and Senturk ( 1992) 

Hydraulic Depth 11 
Froude Number 0.44 Dune Height (Dh) 

Dh = 0.066 * Yh"1.21 
Yh 

Dh = 0.066 

Applicable when Fr <1.0 

11 " 1.21 = I 1.21 

Antidune Height Applicable when Fr > 0. 7 

Dh = 0.28 • pi* Yh * Fr"2 

Dh= 0.28 3.14 11 • 0.44 "2 

Bedform Height I 1.21 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 

I 1.9 
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Calculation of General Scour Depths· English Units (ft) Juno5. 2oos 

Gila River I Cotton Lane Bridge • w/Protected South Bank ·SOD Year Flood Flow :: 285,000 efs 
Gila River • ICII'IQ R.anc;:~Cotton Lana Brid&e 
Cotton Lilna 8ridga Section 

MethOd not AppNcatMe P• ~ ·J 

~ Ri\rer Re4aarth & Oes~n . Inc 2006 

11Naill - lnci .. ci ds-.;z ;df 

U o HI df 2n 
Strum Valuaa df = 10 11: ) "' 0 .85 = 10.0 
lneiled I Bankfull Q cts .6? Moderate Bend 

ln"ed I Bankf\.111 Wtath Severa Bend 
lnc:.&ed J Bankfull q ehlft. 
Depthot tnciPm 

1COmpel.enl Velcc (F_tg 1~ p .41 ' 
:fiblel 

J085i""'9n"Q(C~nntll 

06$tQn FleW' I Width 

AVer.iiiSI& Depth I Hydraulic Depth 

~__E_mO..D~ 

l~~ R4dlus til cu,..;asure -{ft) 
\~ill'$ m..: o.67 Sand too as to;n.e Gf'a'loW. 

/050-mm 
I06S-mm 
[D90·mm 

~loll!_ 
IF!Wde Numt:M.t for Channel 
l_!.lsBR - Lace~ Z- Straigl'lt ReaCh 
INOill Z (g. 36 USBR) SUaight Roach 
lt:~te~_cn_z (p ._36 U~BR)_SU&ii_ht R~ 
(fiai\eh~ro Mel taetor- (p35) 

U&ing All Equation& 
IA~Sio<I-Doplh 

[om 

~ 
~ 
~ 

@.: 
IZn 
jZb 
WbO 

31 

tl Velcx:ift • Sattd of 

ron>l vm ds 
Ids:: dm((Vmtvc}-1) T )=1 ~.3f [ds= l 12.6 l•«l _6~ 

~~ 

• D9Q ltl•thod SO% otAi Flow Depth (dm} 

Ids :: 0~ x I 1d2~6 I ~ z•dm 

_IS$ •Z~dm (1-'-~:ey • Z.ro Bed S.::litMnt Tr11n6pol'l: Aa&~m•d 

~m::0.47'l01f'!A1!3 jdm:: I 0.47 ):r. (I 2&5600 I ~~ z 
\0.3333! = I 19 D! 0.25 

4.3 Mod Bend 0 
ltndud03 Bond Scour Sharp Bend 0.6 

Right Angle Bend 1 

/'"Om:--=-::O-o:SO~---i~ertical ROCk Ban'l( m 1 2:5 

ScourinBenCS... 

Sc.our I Moda"\e 
O.pth Bend 

Seve,. I RiQhl I Venica\ 
Bencl Angle Bend Wall 

____:!: 

~ 
~ 

_1~ 

~ 

~Av!i'!Q! SCOI..r O.p\h- Moderate Bend 
1veraae SOOU" D«Mh - Sewere 881'111 

5.3 
6i 

~B*tc.h • Ziro Bed Fac:tor - --------di= Z"dfo 

J.no=qt•(2131tFbo"(113) /dfo= I •' , I o.67j = icn:'rsj z 061 111 7.1, 111 
1 .:.!f" 0 3333 

long Term Scour (HEC-6T 105 Yrs) 0.8' 

&dFonnSccur (SoeTab)(SF) 1 .41 
low Flow lnci5ement {lFI) 2 
Safety Faaor x (L T +BF•BS•LFI) 1.3: 

~· • K • (q;)'<l,24 
245 

R•~ToeDownJwithBehd 164 ~,.!f-tlerEqu~Uon-Generat 

l§co~ TDeOO:n-HoSend 10.7 F •• , I lz •Ymax '(0.0685 • V"'O.BJ (yh"''4 • Se""'.3) - 1) 

Th1s Spn~<tdsheel i6 prov~ without impJed or expreu 

warranty u k) the applicabglly, accuracy or oorrecr.nau 

of any (Qrmu~ or calc::tdai!On&. Thfil use of lhis spreadsheet 
tndic:Mite.s the Wlltingn&S$ of the usar 10 •cc:ept.,ll riskS 

and ti.aolllbeS ari61n9 ft'Om iiS use. The u.s.r is encouraged 
to llfM'ylty the ac:a.tracy iind iipplicabillty of al equa~s 

v ..... 
lgono,.l[ • l 20.1[1 

Yh 

pttor\o their usa in ~lenninng toe cDitn depth&.. 
~AtMpte4-"'"~~flt'd~~. US~ul~ ~'l!Wl. ~~am~., 41~~~g,a., 

lf1lili#C~~..,.~Coo'lrrWOitlflt::rr1/~~,~~-*"-'·~~2CW (>.ir; 

~IO ...... ~M-~.-JPU......,...IIIrlg~ ·~~.,.,. .,.o;~~~.#J.' 

~ 
Don'lUu 
---r.'ll 

ICNORC IF HEGAnVEI 

v loon'l Ut.e 
0.06851 6.3!'" ~) -~1· ~-: 

So 

"L 
use Proper Band Scour Value It\ B2 

~ _]~ 

5 at Left . Not NlH::Ia$.Sarily Thi$ A\'erage 

Final Design Calculations -Section 3 (West End of King Ranch) 

App\ac.abllity o1 Neil\lnc.iaed Eqn 

dm <df 
dm<ctf<dfo 
di<dfa 

" -0 dm 
10.0 Uf 

" ·' dfo 
dfo c.iolt.UIIted below (under eqn 5) 

Middle SectiOn 

l!S8RCalco 
Su.gh,a.n!t 

\\'Ito a-no 

Corps Cak:s 

OYler Bend -

Table LR 
Method 

Straight 
Moderate Bend 
saver& Bend 
IR!QhtAngt$-Band 
Vertical Roc:k Bank 

1'07 

16lt 

37.4 

Neill 

05 
0.6 
07 

~ 

ft 

ft -

Rec.ommendf 

Toe 

Down 

n 

,,_, 

:leoay fSierlo'\ 

025 
0.5 

0 .75 
1 

ffi 

0.6 
0.6 
0 .6 

1.25 



King Ranch • Cotton Lane Bridge • Middle Reach • Expansion Reach 
Bedform Scour Depths 

Zbedform == 0.5 Dh 

Simons and Senturk (1992) 
Hydraulic Depth 12.6 
Froude Number 0.35 Dune Height (Dh) 

Dh = 0.066 • Yh"1.21 
Yh 

Dh = 0.066 

Applicable when F r <1.0 

12.6 "1.21 :::; I 1.41 
!Antidune Height Applicable when Fr > 0.7 

Dh = 0.28 • pi • Yh • Fr"2 

Dh = 0.28 3.14 12.6. 0.35 "2 

Bedform Height -. 1.4) 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 

I 1.4 
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Cotton Lane Bridge - Pier Scour Calculations 
Scour Summary of Calculations 
L.eo Kreymborg, P.E. 

16-Feb-06 

Pier Scour (5 foot columnsl 100-year 500-year 
General Scour 1.1 1.1 
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 

L.eft and Right Abutment Scour 100-year 500-year 
General Scour 1.1 see note below 
Long Term Scour 1.5 see note below 
Dune Scour 3 see note below 

Factor of Safe!}', 30% 1.7 see note below 

Jotal Scour 7.3 27.3 

Notes 
Both are Zeller General Scour at 192.41 from n=0.025 in channel model 

Notes 
Zeller General Scour at 192.41 from n=0.025 in channel model 

1/6 of Maximum Depth at 192.41 

for 500-year flood, use pier scour calculation for 5-foot piers 

I 



500-year pier scour 

y, 
K, 
K2 

K3 

K4 
a 
Fr, 

v, 
9 

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) 

Ys::: a • 2.0 • K1 * K2 • K3 • ~ • (y1/a)035 
• Fr1°43 

Ys::: 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 095 > 20mm, so no armoring is assumed 

8 feet 
from cross-section 192.42, Channel Froude number 

Channel velocity from 192.42 
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Summaty of Scour Values for Vane Dikes 

Using Pier Scour Equations from WEST 

500-year pier scour 

a 
Fr1 

v, 
9 

y, = 
y, = 

13.9 Flow depth directly upstream of pier 

1.0 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 

30.0 Pier width ·No Direct Correlation 

0.43 Froude number directly upstream of pier 

7.6 Mean channel velocity (not used) 

32.2 (not used) 

a • 2.0' K, ' K2 ' K3 ' K.' (y,ia)0'
35

' Fr, OAl 

35.07503 

Method 

Pier Scour • 20 tt width 
Pier Scour • 30 It width 

Guide Dike Calculations (USSR • See Section 2) 
Lacey - Using Worst Value 
Blench • Using Worst Value 

!Average Value 

June 29, 2006 

from cross-section 192.41 Channel Maximum Depth (n=0.025 in char 

Round Nose Not Including Debris, Table 6.1 HEC-18 

15 degree angle of attack, Table 6.2 • Ua = 500/20 = 25 

Table 6.3 Plane bed and antidune flow 

Several samples do not have 095 ,. 20mm, so no armoring is assumt 

Varies from 9 fl at crest to 93 fl at bed 

from cross-section 191.95, Channel Froude number 

Channel velocity from 191.95 

ScourDe1t h 

27 
35 

33.33 
25 

30.08 
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ChannelPro-Riprapsize-12-0uter 
King Ranch Riprap sizing North/Outer Bank 

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

INPUT PARAMETERS 
SPECIFIC WEIGHT OF STONE,PCF 
MINIMUM CENTER LINE BEND RADIUS,FT 
WATER SURFACE WIDTH,FT 
LOCAL FLOW DEPTH,FT 
CHANNEL SIDE SLOPE,1 VER: 4.00 HORZ 
LOCAL DEPTH AVG VELOCITY,FPS 
SIDE SLOPE CORRECTION FACTOR K1 
CORRECTION FOR VELOCITY PROFILE IN BEND 
RIPRAP DESIGN SAFETY FACTOR 

LOCAL 

155.0 
5000.0 
2100.0 

20.0 

10.00 
1.00 
1.21 
1.10 

SELECTED STABLE GRADATIONS 
ETL GRADATION 

NAME COMPUTED D30(MIN) 
D30 FT FT 

.37 
.48 .48 

1 
2 

D100(MAX) 
IN 

9.00 
12.00 

D85/D15 N=THICKNESS/ 
D100(MAX) 

1.70 NOT STABLE 
1. 70 1.00 

CT THICKNESS 
IN 

1.00 12.0 

D100(MAX) 
IN 

LIMITS OF STONE WEIGHT,LB 
FOR PERCENT LIGHTER BY WEIGHT 

D30(MIN) D90(MIN) 
FT FT 

100 50 15 
12.00 81 32 24 16 12 5 .48 

EQUIVALENT SPHERICAL DIAMETERS IN INCHES 
D100(MAX) D100(MIN) D50(MAX) D50(MIN) D15(MAX) Dl5(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 
LOCAL FLOW DEPTH,FT 
CHANNEL SIDE SLOPE,1 VER: 4.00 HORZ 
LOCAL DEPTH AVG VELOCITY,FPS 
SIDE SLOPE CORRECTION FACTOR K1 
CORRECTION FOR VELOCITY PROFILE IN BEND 
RIPRAP DESIGN SAFETY FACTOR 

155.0 
10.0 

10.00 
1.00 
1.00 
1.10 

SELECTED STABLE GRADATIONS 
ETL GRADATION 

NAME COMPUTED D30(MIN) 
D30 FT FT 

.37 
.47 .48 

1 
2 

D100(MAX) 
IN 

9.00 
12.00 

D85/Dl5 

1.70 
1. 70 

N=THICKNESS/ 
Dl00(MAX) 

NOT STABLE 
1.00 

.70 

CT THICKNESS 
IN 

1.00 12.0 

D100(MAX) LIMITS OF STONE WEIGHT,LB 
Page 1 

D30(MIN) D90(MIN) 



channelPro-RiprapSize-12-outer 
IN FOR PERCENT LIGHTER BY WEIGHT FT FT 

100 so 15 
12.00 81 32 24 16 12 5 . 48 . 70 

EQUIVALENT SPHERICAL DIAMETERS IN INCHES 
DlOO(MAX) 0100(MIN) D50(MAX) DSO(MIN) DlS(MAX) D15(MIN) 
12.0 8.8 8.0 7.0 6.3 4.8 

Page 2 
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Cotton Lane Bridge LOMR 

APPENDIXF 

SECTION 4 

Technical Data Notebook 

2D VELOCITY DIFFERENCES 

River Research & Design, Inc. March2010 



Mesh Module De~a Veloctty Datiatn• 
2 .00 

1 .50 

1.00 

0.50 

0 .00 

-0 .50 

-1.00 

-1.50 

-2.00 

River Research & Design, Inc. 

Figure 5. 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 

2/29/2008 
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Cotton Lane Bridge CLOMR 

APPENDIXG 

CHECK-RAS OUTPUT 

Technical Data Notebook 

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 
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Cotton Lane Bridge CLOMR Technical Data Notebook 

EXHIBIT MAPS 

) 

River Research & Design, Inc. February 2008 
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S-1. 01 LOCATION PLAN - I 
S-1.02 LOCATION PLAN- 2 
S-1.03 LOCATION PLAN- 3 
S-1.04 LOCATION PLAN- 4 
S-1.05 LOCATION PLAN- 5 
S-1.06 TYPICAL SECTION & GENERAL NOTES 
S-1.07 STRUCTURE PAYMENT LIMITS & OUAN. 
S-1,08 FOUNDATION PLAN- I 
S-1.09 FOUNDATION PLAN- 2 
S-1, 10 FOUNDATION PLAN - 3 
S-1. II DRILLED SHAFT DETAILS- I 
S-1, 12 DRILLED SHAFT DETAILS - 2 
S-1. 13 ABUTMENT PLAN AND ELEVATION 
S-1. 14 ABUTMENT DETAILS - 1 
S-1, 15 ABUTMENT DETAILS - 2 
S-1. 16 ABUT. I & 2 - WINGWALL DETAILS 
S-1. 17 ABUTMENT 1 PROTECTION PLAN 
S-1. 18 ABUTMENT 2 PROTECTION PLAN 
S-1. 19 ABUTMENT PROTECTION DETAILS 
S-1.20 TYPICAL PIER PLAN & ELEVATION 
S-1.21 PIER DETAILS - I 
S-1.22 PIER DETAILS - 2 
S-1.23 FRAMING AND DECK PLAN - I 
S-1.24 FRAMING AND DECK PLAN- 2 
S-1.25 FRAMING AND DECK PLAN- 3 
S-1.26 FRAMING AND DECK PLAN- 4 
S-1.27 FRAMING AND DECK PLAN- 5 
S-1. 28 FRAN lNG AND DECK PLAN - 6 
S-1.29 INTERIOR GIRDER DETAILS- 1 
S-1.30 INTERIOR GIRDER DETAILS- 2 
S-1.31 EXTERIOR GIRDER DETAILS 
S-1.32 MISCELLANEOUS GIRDER DETAILS-I 
S-1.33 BEARING DETAILS 
S-1.34 TYP. DECK SECTION AND DETAILS 
S-1.35 DECK DETAILS- I 
S-1.36 DECK DETAILS- 2 
S-1.37 DECK DETAILS- 3 
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S-1.45 GIRDER CAMBERS 
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CITY OF GOODYEAR GENERAL NOTES 
FOR GRADING AND DRAINAGE CONSTRUCTION 

A. AN ON.SITE GRADING PERMIT IS REQUIRED. 

S, A SEPARATE PERMIT IS NECESSARY FOR ANY OFF-SITE CONSTRUCTION. 

C. THE CITY SHALL BE NOTIFIED 24 HOURS BEFORE ANY ON-SITE CONSTRUCTION BEGINS 
{623·932-1637). 

D. THE GRADING CONTRACTOR SHALL DESIGNATE THE LOCATION FOR WASTING SPOil. 
MATERIALS AND A LETTER FROM THE OWNER GIVING PERMISSION FOR SAID DISPOSAL 
PRIOR TO STARTING ON·StTE CONSTRUCTION. 

E. GRADING AND DRAINAGE PLAN APPROVAL INCLUDES: CONSTRUCTION OF DRAINAGE 
PLAN INCLUDING, BUT NOT LIMITED TO, RETENTION AREAS AND/OR OlHEA DRAINAGE 
FACILffiES, SURFACE GRADING, WAlLS, CURBS, ASPHALT PAVEMENT, AND BUilDING 
FLOOR ELEVATIONS. 

F. THIS SET OF PlANS HAS BEEN REVIEWED FOR COMPLIANCE WITH CrrY REQUIREMENTS 
PRIOR TO ISSUANCE OF CONSTRUCTION PERMITS AND SHALL BE KEPT AT lHE 
CONSTRUCTION SITE. SUCH REVIEW SHALl NOT PREVENT THE CITY FROM REQUIRING 
CORRECTION OF ERRORS IN PLANS WHICH ARE FOUND TO BE IN VIOLATION OF ANY 
LAW OR ORDINANCE. 

G. YOU ARE HEREBY ADVISED lHAT NO PERSON SHALL USE ANY MECHANICAL EQUIPMENT 
FOR lAND LEVELING OR CLEARING, ROAD CONSTRUCTION, TRENCHING, EXCAVATING, 
DEMOLITION, OR ENGAGE IN ANY EARTHMOVING ACTIVITY WITHOUT FIRST OBTAINING 
A PERMIT FROM AIR POLLUTION CONTROL, MARICOPA COUNTY DEPARTMENT OF HEALTH 
SERVICES, 2406 S. 24lH ST. #E204, PHOENIX. AZ 85006, PHONE: 506-6666. (THIS 
NOTICE IS ISSUED PURSUANT TO A.R.S. 36-779.07, NOTICE OF BUILDING 
AGENCIES.) 

H. "AS-BUILr DRAWINGS (ONE SET MYLAAS 2 SETS OF PRINTS), CERTIFIED BY TiiE 
DEVELOPER'S ENGINEER, SHALL BE SUBMITTED ANO APPROVED PRIOR TO ISSUANCE 
OF A BUILDING "CERTIFICATE OF OCCUPANC'r. 

ENGINEER'S NOTES 

THE CONTRACTOR SHALL MAKE NO CLAIM AGAINST THE OWNER OR THE 
ENGINEER REGARDING ALLEGED INACCURACY OF CONSTRUCTION STAKES 
SET BY THE ENGINEER UNLESS ALL SURVEY STAKES SET BY THE 
ENGINEER ARE MAINTAINED INTACT AND CAN BE VERIFIED AS TO 
THEIR ORIGIN. IF, IN THE OPINION OF THE ENGINEER, THE 
STAKES ARE NOT MAINTAINED INTACT AND CANNOT BE VERIFIED AS 
TO THEIR ORIGIN, ANY REMEDIAL WORK REQUIRED TO CORRECT ANY 
ITEM OR IMPROPER CONSTRUCTION WORK IN THIS DEVELOPMENT SHALL 
BE PERFORMED AT THE SOLE EXPENSE OF THE RESPONSIBLE 
CONTRACTOR OR SUBCONTRACTOR. 

NOTHING CONTAINED IN THE CONTRACT DOCUMENTS SHAll CREATE. 
NOR SHALL BE CONSTRUED TO CREATE, ANY CONTRACTUAL 
RELATIONSHIP BETWEEN THE ENGINEER AND THE CONTRACTOR OR ANY 
SUBCONTRACTOR. 

THE ENGINEER WILL NOT BE RESPONSIBLE FOR CONSTRUCTION MEANS, 
METHODS, TECHNIQUES, SEQUENCES OR PROCEDURES OR FOR SAFETY 
PRECAUTIONS OR PROGRAMS UTIUZED IN CONNECTION WrTH THE 
WORK, AND HE WILL NOT BE RESPONSIBLE FOR THE CONTRACTOR'S 
FAILURE TO CARRY OUT THE WORK IN ACCORDANCE WITH THE 
CONTRACT DOCUMENTS. 

A THOROUGH ATIEMPT HAS BEEN MADE TO SHOW THE LOCATIONS OF 
All UNDERGROUND OBSTRUCTIONS AND UlllllY LINES IN THE WORK 
AREA, HOWEVER, THE CONTRACTOR SHALL BE RESPONSIBlE FOR ANY 
DAMAGE TO OBSTRUCTIONS AND UTILITY UNES ENCOUNTERED DURING 
CONSTRUCTION AND SHALL DETERMINE THE EXACT LOCATION OF 
UTIUTIES IN THE AREA. 

THE ENGINEER WILL MAKE FIELD RECORD DRAWING MEASUREMENTS OF 
THE WORK UPON NOTIFICATION BY THE PAVING CONTRACTOR THAT THE 
WORK IS COMPLETE AND READY FOR RECORD DRAWING SURVEY. 

ALL PARKWAY GRADING TO BE PEA MAG. SPEC. 424 (4:1 MAX. 
SLOPE). . 

ALL CURB RETURN RADII SHALL BE 20.00' TO BACK OF CURB 
{UNLESS OTHERWISE NOTED). 

All EARTHWORK CONSTRUCTION SHALL CONFORM TO THE LATEST 
MARICOPA ASSOCIATION OF GOVERNMENTS STANDARD DETA1LS AND/OR 
SPECIFICATIONS INCLUDING ANY SUPPLEMENTS THERETO AND THE 
SOILS REPORT PREPARED BY: 

GEC SA&B 
PROJECT NO. 05-0668.R01 DATE 2·14..()6 

DATA FOR EARTHWORK CALCULATIONS IS PROVIDED IN THE SOILS 
REPORT AND (IF APPLICABLE) ANY SUPPLEMENTS THERETO. 

OWNER/CONTRACTOR IS RESPONSIBLE FOR SURVEY VERIFICATION OF 
EXISTING HORIZONTAL AND VERTICAL CONDffiONS PRIOR TO START 
OF CONSTRUCTION. A DEVIATION IN EXISTING CONDITIONS MUST BE 
BROUGHT TO THE ATTENTION OF COE & VAN LOO BEFORE CONSTRUCTION 
STARTS. COE & VAN LOO WILL NOT BE RESPONSIBLE FOR REMOVAL 
REPLACEMENT, OR OTHER MODIFICATIONS THAT MAY BE REQUIRED AS A 
RESULT OF EXISTING CONDITIONS NOT PROPERLY VERIFIED AND CONFIRMED. 
SHOULD AN ERROR BE FOUND IN THE HORIZONTAL & VERTICAL CONDITIONS, 
COE & VAN LOO WILL BE NOTIFIED AND CONSTRUCTION WILL NOT PROCEED 
UNTIL REVISIONS/MODIFICATIONS HAVE BEEN PREPARED AND SUBMIITED 
BY COE & VAN LOO. 

AU CONDUITS (BOX CULVERT, REINFORCED CONCRETE PIPE, CAST-IN.PLACE 
PIPE, AND/OR CORRUGATED METAL PIPE) SHOWN ON THESE PlANS ARE 
DESIGNED FOR STANDARD HIGHWAY LOADINGS. THE STANDARD SATISFACTORY 
MINIMUM COVER REQUIRMENTS AS ESTABLISHED BY UIE CONDUIT 
MANUFACTURER MAY NOT ALWAYS BE ADEQUATE DURING CONSTRUCTION. 
WHEN CONSTRUCTION EQUIPMENT , FREQUENTLY HEAVIER THAN TRAFFIC LOADS 
FOR WHICH THE CONDUIT , IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR 
TO PROVIDE THE ADDITIONAL COVER REQUIRED TO AVOID DAMAGE TO THE 
CONDUIT. THE ADEQUACY OF n!E COVER REQUIRMENTS FOR CONDUfTSHALL BE 
ANALVZED AND CHECKED BY THE CONTRACTOR TO ADDRESS LOADING CONDITIONS 
IMPOSED BY THE CONSTRUCTION ACTIVIlY. ANY CONDIUT DAMAGE BY 
CONSTRUCTION ACTIVITY SHALL BE REPLACED AT THE CONTRACTORS EXPENSE. 

APPROVAL OF THESE PLANS SHALL NOT PREVENT THE CITY FROM REQUIRING 
CORRECTION OF ERROR IN THE PLANS WHERE SUCH ERRORS ARE 
SUBSEQUENTLY FOUND TO BE IN VIOlATION OF ANY lAW, ORDINANCE, OR 
OTHER HEALTHISAFTEY ISSUE. 

"THIS PLAN IS APPROVED SUBJECT TO COMPLETION OF THOSE LINES LABELED 
"EXISTING" WHICH HAVE BEEN PROPOSED AS A PART OF ANOTHER DEVELOPMENT. 
THE DEVELOPER OF THIS PROJECT MAY BE REQUIRED TO CONSTRUCT THOSE 
UNES PER CITY REQUIREMENTS PRIOR TO RECEIVING SERVICE FOR THIS PROJECT." 

RIPRAP SECTION 
1. RIPAAP SHALL HAVE THE CENSITY EQUAL TO OR GREATER THAN 2.4 

2. RIPRAP SHALL HAVE A DURABlffiY ABSORPTION RATION (OAR) GREATER 
10 AND IF OAR > 23 THE MATERIAL IS ACCEPTED IF DENSITY REQUIREMENTS 
(ABOVE) ARE MET. IF DAR IS BETWEEN 10 AND 23 AND THE DURABILTY INDEX 
IS GREATER THAN OR EQUAL TO 52 THE MATERIAL IS ACCEPTABLE. IF OAR IS 
LESS THAN 23 AND THE DURABILITY INDEX IS LESS THAN 52 THE MATERIAL 
WILL NOT BE ACCEPTED. 

3. THE STONE SHALL BE ANGULAR AND NO MORE THAN 25% OF THE STONES 
SHOULD HAVE A LENGTH (LONGEST AXIS) MORE THAN 2.5 TIMES THE BREADTH 
(SHORT AXIS). 

LEGEND GRADING PLANS 
FOR 
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100 YA V1SEL 893.53 WATER SURFACE ELEVATION. 
~0 ·:r·R ·~VSEL" 887: 12· .................. . 

.. KING RANCH PHASE 111 
RIVER RESEARCH & DESIGN, INC. 
1345 E. SPUR AVE .. 
GILBERT, ARIZONA 85296·1927 
PH.: (480) 225-5206 
CONTACT: GARY E. FREEMAN 
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TOB 99.5 
STA 183+61--:63 .......................... TOP OF BASIN, STATION, OFFSET. 
OFF 146.28'LT 
~ ........................................ SLOPE ARROW. 

TOE 71.f ..................................... TOE ELEVATION. 

....BL2!!_ ..................................... FINISH GRADE ELEVATION. 

..... .__._..... ...... H ..................................... EX JURISDICTIONAL WATER 

----... ............................................. EX FEMA FLOODWAY. 

--- ........................................ EX FEMA FLOODPLAIN. 

---tJ9l}-.., ........................................ EX MAJOR CONTOURS. 

--.... ........................................ EX MINOR CONTOURS. 

ABUTMENT EMBANKMENT 
A PORnON OF SECTIONS 36,TOWNSHIP 1 NORTH, 
RANGE 2 WEST, GILA AND SALT RIVER MERIDIAN, 

MARICOPA COUNTY, GOODYEAR, ARIZONA 
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DEVELOPER: 
EP -THE KING, LL.C. 
AN ARIZONA LIMITED LIABILITY COMPANY 
3040 N. 44TH STREET, SUITE 
PHOENIX, AZ 85018 
PH.: (602) 385-1544 
FAX: (602) 385·1524 
CONTACT: DAVID E. CORNWELL 

OWNER: 
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DIAMOND CREEK DEVELOPMENT 
3040 N. 44TH STREET, SUITE 4 
PHOENIX, AZ 85018 
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CITY OF GOODYEAR 
GENERAL NOTES FOR CONSTRUCTION 

A. ALL CONSTRUCTION SHALL CONFORM WITH THE LATEST MAG STANDARD DETAILS AND 
SPECIFICATIONS AND THE CITY'S SUPPLEMENTAL. DETAILS AND SPECIFICATIONS. 

B. THIS SET OF PLANS HAS SEEN REVIEWED FOR COMPLIANCE Wmt CITY REQUIREMENTS 
PRIOR TO ISSUANCE OF CONSTRUCTION PERMITS. HOWEVER, SUCH REVIEW SHALL NOT 
PREVENT THE CITY FROM REQUIRING CORRECTION OF ERRORS IN PLANS FOUND TO BE 
IN VIOLATION OF ANY LAW OR ORDINANCE. 

C. THE CrrY DOES NOT WARRANT ANY QUANTffiES SHOWN ON THESE PLANS. 

D. THE CITY APPROVAL IS FOR GENERAL lAYOUT IN THE RIGHT-Of..WAY ONLY. THIS 
APPROVAL IS VALID FOR A PERIOD OF ONE YEAR. CONSTRUcnON PERMITS SHALL 
BE OBTAINED DURING THIS PERIOD OR THE PLANS SHALL BE OBTAINED DURING THIS 
PERIOD OR THE PLANS SHALl BE AESUBMITIED FOR REVIEW AND APPROVAL 

E. AN APPROVED SET OF PLANS SHALL BE AVAILABLE ON THE JOB SITE AT ALL TIMES. 

F. lHE CITY SHALL BE NOTIFIED 24 HOURS PRIOR TO ANY CONSTRUCTION WORK AND 
INSPECTIONS (623-932-1637). CONSTRUCTION WORt< CONCEALED WITHOUT INSPECTION 
BY lliE CITY SHALL BE SUBJECT TO EXPOSURE AT THE CONTRACTOR'S EXPENSE. 

G. RIGHT-oF-WAY IMPROVEMENTS SHALL NOT BE ACCEPTED UNTIL "As-BUILT" PlANS 
HAVE BEEN SUBMmED AND APPROVED BY THE CITY (SEE AS-BUILT REQUIREMENTS). 

H. THE DEVELOPER IS RESPONSIBLE FOR THE REMOVAL OR RELOCATION OF ALL 
OBSTRUCTIONS WITHIN THE RIGHT-OF-WAY PRIOR TO STARTING NEW CONSTRUCTION. 

I. THE DEVELOPER IS RESPONSIBLE FOR ARRANGING THE RELOCATION AND ASSOCIATED 
COSTS OF ALL UTIUTIES. A UTILITY RELOCATION SCHEDULE SHALL BE SUBMITTED 
PRIOR TO THE ISSUANCE OF PERMITS. 

J. THE DEVELOPER IS RESPONSIBLE FOR OBTAINING OR DEDICATING ALL REQUIRED 
RIGHTS-OF-WAY AND EASEMENTS TO THE CITY PRIOR TO ISSUANCE OF PERMITS. 

K. THE CONTRACTOR SHALL CONTACT BLUE STAKE (602·263-ftOO) 48 HOURS PRIOR TO 
CONSTRUCTION. 

L THE CONTRACTOR SHAU BARRICADE CONSTRUCTION SITES AT All TIMES PER THE 
CfTV OF PHOENlX TRAFFIC BARRICADE MANUAl. WHEN REQUIRED BY THE CITY, A 
TRAFFIC CONTROL PlAN SHALL BE SUBMITTED FOR APPROVAL IN ADVANCE OF 
CONSTRUCTION. 

M. THE CONTRACTOR MAY REQUEST A ARE HYDRANT METER FOR CONSTRUCTION WATER FROM 
THE FINANCE DEPARTMENT. THIS METER SHOULD BE ORDERED lWO WORKING DAYS 
PRIOR TO THE START OF CONSTRUCTION. THE UNLAWFUL REMOVAL OF WATER FROM A 
RAE HYDRANT IS A VIOLATION OF THE MUNICIPAL CODE, PUNISHABLE BY FINE 
ANO.IOR IMPRISONMENT. 

NOTE: 

AT THIS TIME, POTABLE WATER WILL NOT BE AVAILABLE FOR CONSTRUCTION PURPOSES. 

N. PRIVATE ON-SITE WATER AND SEWER LINES SHALL BE CONSTRUCTED IN ACCORDANCE 
WITH THE UNIFORM PLUMBING CODE, N.F.P .A., AND THE UNIFORM FIRE CODE AS ADOPTED 
BY THE CITY. 

SHEET INDEX 
1 ............ COVER SHEET 
2 ............ 1NDEX MAP 
3-4 ......... GRADING PLANS 
5 ............ DETAILS 

UTILITIES: 
SEWER: 
WATER: 
FIRE: 
ELECTRIC: 
TELEPHONE: 
CATV: 

CITY OF GOODYEAR 
CITY OF GOODYEAR 
CITY OF GOODYEAR 
A.P.S. 
QWEST 

COX CABLE 

~~o~8~:i~~~i~5C i5£ 
BETHANY HOME 

CAMELBACK 

INDIAN SCHOOL 

THOMAS 

MCDOWELL 

~ 
AD. 

AD. 

RD. 

RD. 

LOWER BUCKEYE 

BROADWAY 

I I I ~tJ I II~ 
RD. 

-· 1.-+r-4--lA'. SOUTHERN 

BASELINE RD. 

BELOAT RD. 

ELUOT 

--w~ 
RD. 

RD. 

RD. 

RD. 

RD. 

NARRAMORE 

::-~.lftl.lllll 
If 

RD. 
GERMANN 

L. 
QUEEN CREEK RD. 

OCOTILLO 

CHANDLER 

RIGGS 

HUNT 

PATTERSON 

RD. 

RD. 

RD. 

RD. 

RD. 

ci 

N In 
p;JJ" 
l 

-l~ ci ~ 
"":- ~ ~ ..... ~ ~ - ~ ~ 

~~ ~~ ~~ g!~ w3 !l;!~ ~~ g!-< wg 
<:t <~ <~ cc 0 ~~ <~ cc"' <~ ~~ 
~~ ~~ itf ~~ tit: §!~ i!:~ ~;j ~t:i'i ! 
g~ ~:i ~~ ~2. E~ ~~ ~5 :t~ ~~ ~ 

1 VICINITY MAP 
(NOT TO SCALE) 

ESTIMATED EARTHWORK QUANTITIES 
EXCAVATION ............ 5,122 C.Y. (RAW) 
EMBANKMENT.. ...... 13,027 CY (RAW) 

SEE SOILS REPORT FOR SHRINK FACTORS, PRE-cOMPACTION 
AND OVER-EXCAVATION REQUIREMENTS. 

PH.: (602) 385-1544 
FAX: (602) 385·1524 
CONTACT: DAVID E. CORNWELL 

BENCHMARK 
BRASS CAP IN HANDHOLE AT LOWER BUCKEYE 
AND ESTRELLA PARKWAY 
ELEVATION 952.06 (CITY OF GOODYEAR DATUM) 
FOR ADDITIONAL BENCHMARK LOCATIONS 
AND ELEVAnONS SEE THE CONSTRUCTION 
OF COTTON LANE • MC 85 TO ESTRELLA PARKWAY 
PROJECT NO. TT-180 SHEETS C-1.1 • C-1.5 

BENCHMARK EQUATION 
CITY OF GOOD YEAR DATUM +1.70'= KING RANCH (NGVD 1929) 

BASIS OF BEARING 
THE BASIS OF BEARING FOR THIS PROJECT IS N89•33'36"W BETWEEN 
THE NORTH QUARTER CORNER OF SECTION 2, TOWNSHIP 1 SOUTH, 
RANGE 2 WEST AND THE SOUTH QUARTER CORNER OF SECTION 36, 
TOWNSHIP 1 NORTH, RANGE 2 WEST ACCORDING TO BOOK 643 OF 
MAPS, PAGE 5, MARICOPA COUNTY RECORDS. 

SUBMITTED: 

"I HEREBY CERTIFY THAT THIS DESIGN IS BASED ON ACCURATE FIELD DATA 
WHICH HAS BEEN CHECKED IN THE FIELD PRIOR TO SUBMISSION FOR CITY 
APPROVAL.." 

BY~~ 'f/.?la'7 
REGISTERED CIVIL ENGINEER 

DATE 

AS-BUILT CERTIFICATION 

I HEREBY CERTIFY ntAT THE ~As ·BUILT" INFORMATION AS SHOWN 
HEREON WAS OBTAINED UNDER MY DIRECT SUPERVISION AND IS CORRECT 
AND COMPLETE TO THE BEst OF MY KNOWlEDGE AND BEUEF. 

BY: JOt/7J ,4-.C.,,.J 
REGISTERED btdlB St:lfM!iOA (!..tiVt..._ k#Jt;..,....JI!!!!JE"fl- (SEAL) 

7P<f~--( 
REGISTRATION NUMBER DATE 

REVIEWED BY: FIEl.D ENGINEERING 

APPROVAL ·FLOOD CONTROL DIST. 
OF MARICOPA COUNTY 

BY: 

APPROVAL ·MARICOPA COUNTY 
DEPARTMENT OF TRANSPORTATION 

BY: 

DATE 

DATE 
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REVIEW AND RECOMMENDED APPROVAL BY: 

FIRE GRADING & 
DEPT. DRAINAGE 

LANDSCAPE WATER & 
& PLANNING SEWER 

TRAFFIC PAVING 

APPROVED BY: 
SHEET 

PLANS EXAMINER DATE 

1 OF 5 

0 ;.@;~~~~I CVL c"""' GARY E. FREEMAN 
19 ~0
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CITY OF GOODYEAR GENERAL NOTES 
FOR GRADING AND DRAINAGE CONSTRUCTION 

A. AN ON..SITE GRADING PERMIT IS REQUIRED. 

B. A SEPARATE PERMIT IS NECESSARY FOR ANY OFF-SITE CONSTRUCTION. 

C. THE CITY SHALL Be NOTIFIED 24 HOURS BEFORE ANY ON-51TE CONSTRUCTION BEGINS 
(623-932·1637). 

D. THE GRADING CONTRACTOR SHALL DESIGNATE THE LOCATION FOR WASTING SPOIL 
MATERIALS AND A LETTER FROM THE OWNER GIVING PERMISSION FOR SAID DISPOSAL 
PRIOR TO STARTING ON-81TE CONSTRUCTION. 

E. GRADING AND DRAINAGE PLAN APPROVAL INCLUDES: CONSTRUCTION OF DRAINAGE 
PlAN INCLUDING, BUT NOT UMITED TO, RETENTION AREAS AND/OR OTHER DRAINAGE 
FACILITIES. SURFACE GRADING, WALLS, CURBS, ASPHALT PAVEMENT, AND BUilDING 
FLOOR ELEVATIONS. 

F. THIS SET OF PlANS HAS BEEN REVIEWED FOR COMPLIANCE Wml CITY REQUIREMENTS 
PRIOR TO ISSUANCE OF CONSTRUCTION PERMITS AND SHALL BE KEPT AT THE 
CONSTRUCTION SITE. SUCH REVIEW SHALL NOT PREVENT THE CITY FROM REQUIRING 
CORRECTION OF ERRORS IN PLANS WHICH AAE FOUND TO BE IN VIOLATION OF ANY 
LAW OR ORDINANCE. 

G. YOU ARE HEREBY ADVISED THAT NO PERSON SHALL USE ANY MECHANICAL EQUIPMENT 
FOR lAND LEVELING OR ClEARING, ROAD CONSTRUCTION, TRENCHING, EXCAVATING, 
DEMOLITION, OR ENGAGE IN ANY EARTHMOVING ACTIVITY WITHOUT FIRST OBTAINING 
A PERMIT FROM AIR POLLUTION CONTROl, MARICOPA COUNTY DEPARTMENT OF HEALTH 
SERVICES, 2406 s. 24TH ST. #E204, PHOENIX, AZ 85006, PHONE: SQ6..6666. (THIS 
NOTICE IS ISSUED PURSUANT TO A.R.S. 36-779.07, NOTICE OF BUILDING 
AGENCIES.) 

H. "AS-BUILr- DRAWINGS (ONE SET MYLARS 2 SETS OF PRINTS), CERTIAED BY THE 
DEVELOPER'S ENGINEER. SHALL BE SUBMITTED AND APPROVED PRIOR TO ISSUANCE 
OF A BUILDING "CERTIFICATE OF OCCUPANCY". 

ENGINEER'S NOTES 
THE CONTRACTOR SHALl MAKE NO ClAIM AGAINST THE OWNER OR THE 
ENGINEER REGARDING ALLEGED INACCURACY OF CONSTRUCTION STAKES 
SET BY THE ENGINEER UNLESS ALL SURVEY STAKES SET BY THE 
ENGINEER ARE MAINTAINED INTACT AND CAN BE VERIAED AS TO 
THEIR ORIGIN. IF, IN THE OPINION OF THE ENGINEER, THE 
STAKES ARE NOT MAINTAINED INTACT AND CANNOT BE VERIFIED AS 
TO THEIR ORIGIN, ANY REMEDIAl WORK REQUIRED TO CORRECT ANY 
ITEM OR IMPROPER CONSTRUCTION WORK IN THIS DEVELOPMENT SHALL 
BE PERFORMED AT THE SOlE EXPENSE OF THE RESPONSIBLE 
CONTRACTOR OR SUBCONTRACTOR. 

NOTHING CONTAINED IN THE CONTRACT DOCUMENTS SHALL CREATE. 
NOR SHALL BE CONSTRUED TO CREATE. ANY CONTRACTUAL 
RELATIONSHIP BETWEEN THE ENGINEER AND THE CONTRACTOR OR ANY 
SUBCONTRACTOR. 

THE ENGINEER WILL NOT BE RESPONSIBLE FOR CONSTRUCTION MEANS, 
METHODS, TECHNIQUES, SEQUENCES OR PROCEDURES OR FOR SAFETY 
PRECAUTIONS OR PROGRAMS UTIUZEO IN CONNECTION WITH THE 
WORK, AND HE WILL NOT BE RESPONSIBlE FOR THE CONTRACTOR'S 
FAILURE TO CAAAY OUT THE WORK IN ACCORDANCE WITH THE 
CONTRACT DOCUMENTS. 

A THOROUGH ATIEMPT HAS BEEN MADE TO SHOW THE LOCATIONS OF 
ALL UNDERGROUND OBSTRUCTIONS AND UTIUTY LINES IN THE WORK 
AREA, HOWEVER. THE CONTRACTOR SHAll BE RESPONSIBlE FOR ANY 
DAMAGE TO OBSTRUCTIONS AND UTILITY UNES ENCOUNTERED DURING 
CONSTRUCTION AND SHALL DETERMINE THE EXACT LOCATION OF 
UTIUTIES IN THE AREA. 

THE ENGINEER WILL MAKE AELD RECORD DRAWING MEASUREMENTS OF 
THE WORK UPON NOTIFICATION BY THE PAVING CONTRACTOR THAT THE 
WORK IS COMPLETE AND READY FOR RECORD DRAWING SURVEY. 

ALL PARKWAY GRADING TO BE PER MAG. SPEC. 424 (4:1 MAX. 
SLOPE). . 

ALL CURB RETURN RADII SHALL BE 20.00' TO BACK OF CURB 
(UNLESS OTHERWISE NOTED). 

AtL EARTHWORK CONSTRUCTION SHAll CONFORM TO THE LATEST 
MARICOPA ASSOCIATION OF GOVERNMENTS STANDARD DETAILS AND/OR 
SPECIFICATIONS INCLUDING ANY SUPPLEMENTS THERETO AND THE 
SOILS REPORT PREPARED BY: 

GEC SA&B 
PROJECT NO. 05-0668.R01 DATE 2·14-0Ei 

DATA FOR EARTHWORK CALCULATIONS IS PROVIDED IN THE SOILS 
REPORT AND (IF APPLICABLE) ANY SUPPLEMENTS THERETO. 

OWNER/CONTRACTOR IS RESPONSIBLE FOR SURVEY VERIFICATION OF 
EXISTING HORIZONTAL AND VERTICAL CONDmONs PRIOR TO START 
OF CONSTRUCTION. A DEVIATION IN EXISTING CONOmoNS MUST BE 
BROUGHT TO THE ATTENTION OF COE & VAN LOO BEFORE CONSTRUCTION 
STARTS. COE & VAN LOO WILL NOT BE RESpONSIBLE FOR REMOVAL. 
REPLACEMENT, OR OTHER MODIFICATIONS THAT MAY BE REQUIRED AS A 
RESULT OF EXISTING CONDITIONS NOT PROPERLY VERIFIED AND CONFIRMED. 
SHOULD AN ERROR BE FOUND IN THE!: HORIZONTAL & VERTICAL CONDITIONS, 
COE & VAN LOO WILL BE NOTIFIED AND CONSTRUCTION Will NOT PROCEED 
UNTIL REVISIONSJMODIACATIONS HAVE BEEN PREPARED AND SUBMITTED 
BY COE & VAN LOO. 

ALL CONDUITS (BOX CULVERT, REINFORCED CONCRETE PIPE, CAST-IN-PLACE 
PIPE, AND/OR CORRUGATED METAL PIPE) SHOWN ON THESE PLANS ARE 
DESIGNED FOR STANDARD HIGHWAY LOADINGS. THE STANDARD SATISFACTORY 
MINIMUM COVER AEQUIRMENTS AS ESTABLISHED BY TI-lE CONDUIT 
MANUFACTURER MAY NOT AlWAYS BE ADEQUATE DURING CONSTRUCTION. 
WHEN CONSTRUCTION EQUIPMENT , FREQUENTLY HEAVIER THAN TRAFAC LOADS 
FOR WHICH THE CONDUIT , IT SHAll BE THE AESPONSIBIUTY OF THE CONTRACTOR 
TO PROVIDE THE ADDITIONAL COVER REQUIRED TO AVOJD DAMAGE TO THE 
CONDUIT. THE ADEQUACY OF THE COVER REQUIRMENTS FOR CONOUITSHAll BE 
ANAl VZED AND CHECKED BY niE CONTRACTOR TO ADDRESS LOADING CONDITIONS 
IMPOSED BY THE CONSTRUCTION ACTIVITY. ANY CONDIUT DAMAGE BY 
CONSTRUCTION ACTIVITY SHAll BE REPLACED AT THE CONTRACTORS EXPENSE. 

APPROVAl OF THESE PLANS SHALL NOT PREVENT THE CITY FROM REQUIRING 
CORRECTION OF ERROR IN THE PLANS WHERE SUCH ERRORS ARE 
SUBSEQUENTLY FOUND TO BE IN VIOLATION OF ANY LAW, ORDINANCE, OR 
OTHER HEAL TH/SAFTEY ISSUE. 

"THIS PLAN IS APPROVED SUBJECT TO .COMPLETION OF THOSE UNES lABELED 
"EXISTING" WHICH HAVE BEEN PROPOSED AS A PART OF ANOn-lEA DEVELOPMENT. 
THE DEVELOPER OF THIS PROJECT MAY BE REQUIRED TO CONSTRUCT THOSE 
UNES PER CITY REQUIREMENTS PRIOR TO RECEIVING SERVICE FOR THIS PROJECT." 

RIPRAP SECTION 
1. AIPRAP SHALL HAVE THE DENSITY EQUAL TO OR GREATER iHAN 2.4 

2. RIPRAP SHALL HAVE A DURABUTIY ABSORPTION RATION (OAR) GREATER 
10 AND IF OAR > 23 THE MATERIAL IS ACCEPTED IF DENSITY REQUIREMENTS 
(ABOVE) ARE MET. IF DAR IS BETWEEN 10 AND 23 AND THE DURABILTY INDEX 
IS GREATER THAN OR EQUAL TO 52 THE MATERIAL IS ACCEPTABLE. IF OAR IS 
lESS THAN 23 AND THE DURABILITY INDEX IS lESS THAN 52 THE MATERIAL 
Will NOT BE ACCEPTED. 

3. THE STONE SHALL BE ANGULAR AND NO MORE THAN 25% OF THE STONES 
SHOULD HAVE A lENGTH (LONGEST AXIS) MORE THAN 2.5 TIMES THE BREADTH 
(SHORT AXIS) • 

LEGEND 

G·····:·::::::::::::::::~:::::::::::::::::::::::~:lcs~~~0~sMeNT. 
- ......................................... PROPERTY liNE. 

100 YR WSEL 893.53 WATER SURFACE ElEVATION. 

.. KING 

GRADING PLANS 
FOR 

RANCH PHASE 111 
;o. ~/R ·\·iSEL: 837~1.2 "· ................. . 

TOB 99.5 ABUTMENT EMBANKMENT 
STA 183+61:63 .......................... TOP OF BASIN, STATION, OFFSET. 
OFF 14628' LT 
~ .......................................... SLOPE ARROW. 

TOE 71.1 ..................................... TOE ELEVATION. 

~ ..................................... FINISH GRADE ELEVATION. 

..... ....................... """"""""""""'"""""'"""""""'""""""EX JURISDICTIONAl WATER 
_........_. .............................................. EX FEMA FtOODWAY. 

--- ........................................ EX FEMA FLOODPLAtN. 

~ ........ , ............................... EX MAJOR CONTOURS. 

--- ........................................ EX MINOR CONTOURS. 

A PORTION OF SECTIONS 36,TOWNSHIP 1 NORTH, 
RANGE 2 WEST, GILA AND SALT RIVER MERIDIAN, 

MARICOPA COUNTY, GOODYEAR, ARIZONA 

~-=- '""? ·-w~ _g!_~~ .~ 
~W QW 3ui~~ ciW c(W cW .OW 
:::!?(a:;( z~_.< a:~ c?.:: u:!?< a::( 

n C<W, SEC. 3~ . N., .2w: ~~ ~!::~ ~0~ ~~ ~~ ~~ ~~ !~ 
~~ o~ o~c:.i!:. ~~ ffi! ::;; ~;:. 

CITY OF GOODYEAR 
GENERAL NOTES FOR CONSTRUCTION 

A. AU CONSTRUCTION SHALL CONFORM WITH THE LATEST MAG STANDARD DETAILS AND 
SPECIFICATIONS AND THE OilY'S SUPPlEMENTAL DETAILS AND SPECIFICATIONS. 

B. THIS SET OF PLANS HAS BEEN REVIEWED FOR COMPLIANCE WITH CITY REQUIREMENTS 
PRIOR TO ISSUANCE OF CONSTRUCTION PERMITS. HOWEVER, SUCH REVIEW SHALL NOT 
PREVENT THE CITY FROM REQUIRING CORRECTION OF ERRORS IN PLANS FOUND TO BE 
IN VIOLATION OF ANY lAW OR ORDINANCE. 

C. THE CITY DOES NOT WARRANT ANY QUANTITIES SHOWN ON THESE PLANS. 

0. THE CITY APPROVAL IS FOR GENERAL LAYOUT IN THE RIGHT-oF-WAY ONLY. THIS 
APPROVAL IS VALID FOR A PERIOD OF ONE YEAR. CONSTRUCTION PERMITS SHALL 
BE OBTAINED DURING THIS PERIOD OR rnE PLANS SHALL BE OBTAINED DURING THIS 
PERIOD OR THE PLANS SHALL BE RESUBMITTED FOR AEVtEW AND APPROVAL 

E. AN APPROVED SET OF PLANS SHALL BE AVAILABLE ON lliE JOB SITE AT All TIMES. 

F. mE CITY SHALl BE NOTIFIED 24 HOURS PRIOR TO ANY CONSTRUCTION WORK AND 
INSPECTIONS (62l-932·163n. CONSTRUCTION WORK CONCEALED WITHOUT INSPECTION 
BY THE CITY SHALL BE SUBJECT TO EXPOSURE AT THE CONTRACTOR'S EXPENSE. 

G. RIGHT-OF-WAY IMPROVEMENTS SHAll NOT BE ACCEPTED UNTIL "As-BUILT" PLANS 
HAVE BEEN SUBMITTED AND APPROVED BY THE CnY (SEE As-BUILT REQUIREMENTS). 

H. TI-lE DEVELOPER IS RESPONSIBlE FOR THE REMOVAL OR RELOCATION OF ALL 
OBSTRUCTIONS WITHIN THE RIGHT..QF-WAY PRIOR TO STARTING NEW CONSTRUCTION. 

I. THE DEVELOPER IS RESPONSIBLE FOR ARRANGING THE RELOCATION AND ASSOCIATED 
COSTS Of All UTIUTIES. A untiTY RELOCATION SCHEDUlE SHALL BE SUBMfiTED 
PRIOR TO THE ISSUANCE OF PERMITS. 

J. THE DEVELOPER IS RESPONSIBLE FOR OBTAINING OR DEDICATING All REQUIRED 
RIGHT&QF..WAY AND EASEMENTS TO THE CITY PRIOR TO ISSUANCE OF PERMITS. 

K. THE CONTRACTOR SHALL CONTACT BLUE STAKE (602:·263-1100) 48 HOURS PRIOR TO 
CONSTRUCTION. 

L THE CONTRACTOR SHALL BARRICADE CONSTRUCTION SITES AT All TIMES PER THE 
CITY OF PHOENIX TRAFFIC BARRICADE MANUAL WHEN REQUIRED BY THE CITY, A 
TRAFFIC CONTROL PLAN SHALL BE SUBMITTED FOR APPROVAL IN ADVANCE OF 
CONSTRUCTION. 

M. THE CONTRACTOR MAY REQUEST A ARE HYDRANT METER FOR CONSTRUCTION WATER FROM 
THE FINANCE DEPARTMENT. THIS METER SHOULD BE ORDERED TWO WORKING DAYS 
PRIOR TO THE START OF CONSTRUCTION. THE UNLAWAJL REMOVAL OF WATER FROM A 
ARE HYDRANT IS A VIOlATION OF THE MUNICIPAL CODE, PUNISHABlE BY FINE 
AND/OR IMPRISONMENT. 

NOTE: 
AT THIS TIME, POTABLE WATER WILL NOT BE AVAILABLE FOR CONSTRUCTION PURPOSES. 

N. PRIVATE ON-SITE WATER AND SEWER liNES SHAll BE CONSTRUCTED IN ACCORDANCE 
WITH THE UNIFORM PLUMBING CODE, N.F.P.A., AND THE UNIFORM FIRE CODE AS ADOPTED 
BY THE CITY. 

BETHANY HOME 

CAMELBACK 

INDIAN SCHOOL 

THOMAS 

MCDOWELL 

"1. 
HU. 

(HU. 

1-+---l--folri--1--+H,L-dRD. 

~---1~+-~~~+-±~~~Rn 

BROADWAY 

SOUTHERN 

BASELINE 

1....:1.--+o-~-lAVE, 

....H---'\-+1--~-lAD. 

BELOH 
~,...-

ELLIOT ;::Ill '1\"P 
NARRAMORE 1f-p-

r 
RD. 

AD. 

RD. 

RAY 
~~ I .llJ 

1-1 

WILLIAMS FIELD ~ 

PECOS lti 

GERMANN 

;:rr rr 

AD. 

AD. 

AD. 

AD. 

AD. 

RD. 

~ QUEEN CREEK (1: 
OCOTILLO 

CHANDLER 

RIGGS 

HUNT 

PATTERSON 

L 

l~ 

f!;;j:J 
~In 

l1 
ci ci --- ~ ~ ~ ~ ~ 

SHEET INDEX 
!... ......... COVER SHEET 
2 ........... .1NDEX MAP 
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3-4 ••••••••• GAAOING PLANS 
5 ............ DETAILS 

UTILITIES: 
SEWER: 
WATER: 
FIRE: 
ELECTRIC: 
TELEPHONE: 
CATV: 

CITY OF GOODYEAR 
CITY OF GOODYEAR 
CITY OF GOODYEAR 
A.P.S. 
QWEST 

COX CABLE 

VICINITY MAP 
(NOT TO SCALE) 

ESTIMATED EARTHWORK QUANTITIES 
EXCAVATION .••••.••••• .5,122 C.Y. (RAW) 
EMBANKMENT .•..•••• 13,027 CY (RAW) 

SEE SOILS REPORT FOR SHRINK FACTORS, PRE-cOMPACTION 
AND OVER-EXCAVATION REQUIREMENTS. 

1 

ENGINEER 
.c;<f s- I ??'2 

RIVER RESEARCH & DESIGN, INC. 
1345 E. SPUR AVE •• 
GILBERT, ARIZONA 85296-1927 
PH.: (480) 225-5206 
CONTACT: GARY E. FREEMAN 

DEVELOPER: 
EP • THE KING, L.LC. 
AN ARIZONA LIMITED LIABILITY COMPANY 
3040 N. 44TH STREET, SUITE 4 
PHOENIX, AZ 85018 
PH.: (602) 385·1544 
FAX: (602) 385-1524 
CONTACT: DAVID E. CORNWELL 

OWNER: 
DIAMOND CREEK DEVELOPMENT 
3040 N. 44TH STREET, SUITE 4 
PHOENIX, AZ 85018 
PH.: (602) 385-1544 
FAX: (602) 385-1524 
CONTACT: DAVID E. CORNWELL 

BENCHMARK 
BRASS CAP IN HANDHOLE AT LOWER BUCKEYE 
AND ESTRELLA PARKWAY 
ELEVATION 952.06 (CITY OF GOODYEAR DATUM) 
FOR ADDmONAL BENCHMARK LOCATIONS 
AND ELEVATIONS SEE THE CONSTRUCTION 
OF COTTON LANE • MC 85 TO ESTRELLA PARKWAY 
PROJECT NO. TT-180 SHEETS C-1.1 - C-1.5 

BENCHMARK EQUATION 
CITY OF GOOD YEAR DATUM +1.70'= KING RANCH (NGVO 1929) 

BASIS OF BEARING 
THE BASIS OF BEARING FOR THIS PROJECT IS N89°33'36"W BETWEEN 
THE NORTH QUARTER CORNEA OF SECTION 2, TOWNSHIP 1 SOUTH, 
RANGE 2 WEST AND THE SOUTH QUARTER CORNER OF SECTION 36, 
TOWNSHIP 1 NORTH, RANGE 2 WEST ACCORDING TO BOOK 643 OF 
MAPS, PAGE 5, MARICOPA COUNTY RECORDS. 

SUBMITTED: 

"I HEREBY CERTIFY THAT THIS DESIGN IS BASED ON ACCURATE FIELD DATA 
WHICH HAS BEEN CHECKED IN THE FIELD PRIOR TO SUBMISSION FOR CITY 
APPROVAL" 

BY~~ vf.,/o-7 
REGISTERED CNIL ENGINEER DATE 

AS-BUlL T CERTIFICATION 

I HEREBY CERTIFY THAT THE "AS ·BUILT" INFORMATION AS SHOWN 
HEREON WAS OBTAINED UNDER MY DIRECT SUPERVISION AND IS CORRECT 
AND COMPLETE TO THE BEST OF MY KNOWlEDGE AND BELIEF. 

(SEAL) 

REGISTRATION NUMBER DATE 

REVIEWED BY: FIELD ENGINEERING 

APPROVAL ·FLOOD CONTROL DIST. 
OF MARICOPA COUNTY 

BY: 
DATE 

APPROVAL ·MARICOPA COUNTY 
DEPARTMENT OF TRANSPORTATION 

BY: 
DATE 

CITY OF GOODYEAR 
REVIEW AND RECOMMENDED APPROVAL BY: 

FIRE 
DEPT. 

LANDSCAPE 
& PLANNING 

TRAFFIC 

APPROVED BY: 

PLANS EXAMINER 

GRADING & 
DRAINAGE 

WATER & 
SEWER 

PAVING 

DATE n :®1-~~~~oo v ,t!l~!tr 
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GILA RIVER CONSTRUCTION 
EASEMENT PER SEPARATE 
INSTRUMENT 

.~ 

·----....... 

IFI!.@©Iill ~©OOif'liil@l!. 

. -~-~ . 
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.. ~--·--

'i'5'"o ( "? 9-'L 

W/MIRAFII40 FILTER FABRIC OR 
APPROVED EQUIVALENT D51l=6', T=12' 

[g) ~~~~~ ~~~~A~:~~tT~~~~~HICK 
D100:24'-26', 085:19'-22', D50=16'-18.4', D15o6.4'-9.6' 

ffi EXISTING JURISDICTIONAL WATERS 
OF THE U.S. 

[iJ EXISTING FEMA FLOODWAY. 

[!j EXISTING FEMA FLOODPLAIN. 

(!] ~~~S~E:~~ A~~-G~~¥~~0ET.422 
(l] ~~:~~U~~~~~i ~:rT::p8":1~; THICK 

0100·24'-26', D85o19'-22', 050·16'-18.4', 015·6.4'-9.6' 

[!j SMOOTH TRAIL BENCH INTO BANK -
IF NOT SMOOTH INCREASE RIP RAP 
THICKNESS TO 5 FT MIN, WITH IN 30' 
RADIUS OF ANY ANGLE GREATER 
THAN 30' 
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NOTE: 
STATIONED OFF THE COTTON LANE 
BRIDGE STATIONING PER COTTON LANE 
CONSTRUCTION PLANS. 
MCDOT PROJECT NO. TT-180 

NOTE: 
ALL ELEVATIONS WITH NO LEADING 
DIGIT (I.E. 87.5) ARE IN THE 800 
RANGE (I.E. 887 .5) 
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oas- 19" ro 22• 
050: 16" TO 18.4" 
01~ 6.4" TO 9.6" 

085= 19" TO 22" 

050= 16' TO 18.4" 
015= 6.4' TO 9.6" 

314" "' 20% TO 90% 
14 (4.75MM) = 0% TO 20"/. 
1200 (0.075MM) .. O'f., TO 3Ya 

SEE SHEETS 3 & 4 

NOTE: 

WSEL 500 VA UPSffiEAM .. 896.38 
WSEL 100 YR UPSTREAM • 894.53 

PROTECTION DESIGNED TO ADJUST TO ULTIMATE SCOUR DEPTH 

DESIGN TOE ELEVATION SET AT 848.1 
SCOUR CALCULATED FOR 500 YEAR EVENT 
THALWEG ELEVATION IS EQUAl TO 876.7 
TOTAl CALCULATED SCOUR 27.3 FT 
PROTECTED DEPTH IS IN EXCESS OF MINIMUM REQUIREMENTS 

A 
ABUTMENT EMBANKMENT PROTECTION 
UPSTREAM GUIDE BANK NORTH AND SOUTH N.T.S. 

085:- 19" TO 22" 
oso- 16" ro 18.4" 
OtS.. 6.4" TO 9.6" 

3": 90% TO 100% 
314" • 20% TO 90% 
t4 (4. 75MM) • 0% TO 20% 
*200 (0.075MM) • 0% TO 3% 

3''"' 90% TO 100% 
314""' 20% TO 90% 
14 (4.75MM} "' 0% TO 20% 
1200 (0.075MM) "' 0% TO 3% 

3' • 90% TO 100% 
314' • 20% TO 90% 

t4 (4.75MM) • 0% TO 20'% 
1200 (0.075MM) • 0% TO 3% 

PVC DRAIN 

FOR COTTON LANE· MC85 
TO ESTREllA "PARKWAY 

MCOOT PAOJECTI. TT-1 80. 

3' .. 90% 
3/4' E 20% TO 90% 

f 4 (4.75MM) • 0% TO 20% 

1200 {0.075MM) • 0% TO 3% 

050- 16' TO 18.4' 
015: 6.4" TO 9.6" 

14' 

FILL VOIDS FOR TRAIL BASE 

NOTE: 
PROTECTION DESIGNED TO ADJUST TO ULTIMATE SCOUR DEPTH 
DESIGN TOE ELEVATION SET AT 848.1 
SCOUR CALCULATED FOR 500 YEAR EVENT 
TliALWEG ELEVATION IS EQUAL TO 876.4 
TOTAL CALCULATED SCOUR 27.3 FT 
PROTECTED OEPTlt IS IN EXCESS OF MINIMUM REOUIAEME:iTS 

B ABUTMENT EMBANKMENT PROTECT1NO.r.Ns. 
CHANNEL UNDER BRIDGE 

015- 6.4" TO 9.6' 

DOWNSTREAM • 895.67 
DOWNSTREAM • 893.84 

@UPPER EMBANKMENT PROTECT~~~. 

WSEL 500 VA UPSTREAM 
WSEl 100 VA UPSTREAM 

OSQ:.. 16' TO 18.4" 
015= 6.4' TO 9.6' 

NOTE: 
PROTECTION DESIGNED TO ADJUST TO UlTIMATE SCOUR DEPTH 

DESIGN TOE ELEVATION SET AT 848.1 
SCOUR CALCULATED FOR 500 YEAR EVENT 
TliALWEG ELEVATION IS EQUAl TO 876.4 

TOTAL CALCULATED SCOUR 27.3 FT 
PROTECTED DEPTH IS IN EXCESS OF MINIMUM REQUIREMENTS 

E ABUTMENT EMBANKMENT PROTECTION 
DOWNSTREAM GUIDE BANK NORTH AND SOUTH N.T.S . 

oso- 16" TO 18.4' 
015• 6.4" TO 9.6" 

3" • 90% TO 100% 
3/4' • 20% TO 90% 
14 (4.75MM) • 0% TO 20% 
1200 (0.075MM) • 0% TO 3% 

OSO:a 16' TO 18.4" 
015"' 6.4'-TO 9.6" 

3' "' 90% TO 100% 
3/4' • 200.4 TO 90% 

H4 (4.75MM) • 0% TO 20% 
1200 (0.075MM) • 0% TO 3% 
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CITY OF GOODYEAR GENERAL NOTES 
FOR GRADING AND DRAINAGE CONSTRUCTION 

A. Nl OH4lTli GRADING I'EIIMIT II IGQUIIIS!. 

I . A IEP-TE I'ENIIT II NECE&IMY 1'011 - OffoSITE COHSTIIUCT10H. 

C. ntE CITY llfAI.L IE NOTifiED 24 HOOM llffOA£ AN'f ON-siTE CONSTRUCTIOH IIE<liN$ 
~1101). 

D. lltE GMOIIIa OCJHr'ftACTOfl IHAU. DESk)NAll THi LOCAnoH FOR WAil"'H() SPOI. 
IMTIIIW.S NIIID A LETTE~ ,_ THE <Mile~ GMNCl - 1'011 8AlD DIII'OSAI. 
1'111011 TO ITNmNQ ~ COHSTIIUCTlOH. 

E. QfWl1NG NIIID - I"'NN Mf'fii:N~ INCl.IJOEI: COHITRUCT10N 0# DfiAfiAOE 
I"'NN INCI.UI)fiQ,IUT HOI' UoiiTtD TO. fiETEHT10N AREAl NIOOR OllfER DRAINHlE 
FACIUTIU,IUIFACE GMDING, WAUS, CUAU, ASI'tW.T ~AVEMBIT. AND IIUII.Il1NO 
Fl.CXlll 1\.aVATIOHI. 

F. THII lET Of PUNS HAl IEDI JIEVtEWEO FOft COMfttJANCE wmt CITY REOUIREM~ 
I'NOII TG IIIUNICI: 0# CONITIIUCllON I'SVIIITI NID llfAI.L If KEn AT THE 
COIIITIIUCllON liTE. IUCH REYIEW aiMLI. HOI' P'MViNT 1M£ CITY AIOII REOUIRINCl 
~ OF EMtOM tN PLAHI WHICH AM fOUND TO IE iN VK:ILATJON OF NfV 
tAW 011 -..c£. 

G. YOU AAE HEAUY AIMIED THAT NO P£RICit atWJ. USE Ntf WECHANtCAL EQUIPMENT 
FOR LNID l.nEUNG 011 Cl£NIIIQ, AOoi\D CONimUCTIOH, TIIENCHINO, !XCAVATfiQ, 
DEMOUllON, 011 -- II ANY liAII1HMCMIIG ACTMTY WfTHOOT RAIT OBTAIIlNG 
A - AIOII Alii I'OU.IITlON ClONlliOl. ~A COUNTY DiPA111111!NT Of' HEAI.TH 

~~=o .. ~~~~;o'--~T,~~J'"" 
A<WICIU.) 

H. 'AlHIUII.r OIIAWINGI (GHE SET t.M.AIIS 2 SETS OF PRINTS}, CERTIFIED BY THE 
OEVELOPEft'S EHGINUR. SHALL H ....rrTEO AND APPflOVI.D PRIOR TO ISSUANCE 
Of' A IIUIU>INO 'CEllllflCATE OF OCCAJPNIC'r. 

ENGINEER'S NOTES 
THE CONTRACTOR IHAU. MAKf NO CLAIM AOAit8T THE OWNER OR TltE 
·-,._ AU.EG6l IIIACCUIIACY Of' COHITIIUCl'ION STAK!S 
lET aY THE E.Jrta~Efft UHLISS AU. 8UftYEY ITAKEI SET BY THE 
-ER - MAIHTAINED t<TACT AND CN1 IE VEIII'IEO AS TO 
TH!III OIIIQIH. IF. II THE OI'1HIOII Of' THI! E~. THE 
ITAK!I IN HOT IIAINTAINED IITACT MD CANNOT If VilllftED A8 
TO THE 1ft ORKJIH. Nf't RBIB:MAI.. WORK fEQWit!D lO COMECT AH'1 
ITEM 011 IIII'AOP~ COHeTlOUCTIOH WORK Ill THIS DEVELOPMENT SHAll. 
If P£ftfOMIED AT lH! SOLE EXftENSE OF TliE ft!SKINSIBLE 
COHTlOACTOII OR SUIICOHTIIACTOf!. 

NOTHING CONTAINED IH THE cotm'IACT DOCUMENTS SHAU. CN!ATE, 
NOft SIW.L BE CONSTRUED TO CREATE, Nff CONTJtAClVAL 
AELA~ II£TWEEN 1liE EHGlHEER AHO 'THE CONTRACTOR OR NfY 
8UIICXJIITRACTO, 

THE ENO~ER WIU. NOT IE RESPONSIBLE FOR ccwsmucTIOH MEANS, 
METHODS, TECHNIQUES, SEQUENCES OR PIIOCEOURES OR FOR SAFETY 
PRECAUTIONS OR PAOORAMS UTIJZED II C<NIECTION WITH THE 
WORK. AND HE WR..L NOT liE R£9POKSl8LE FOR THE OOHTRACTOPrS 
FAJLURE TO CAIIRY OUT THE WORK IN ACCORDAHCE WITH THE 
CClNl'RACT OOCUIIENTS. 

A TM0R0UGH ATTEUI'T HAS BEEN MADE TO SHOW n4E Loc;AnONS OF 
AI.L UNOI!IICIAOUHO 08ITIIJCTIOHS AND UT1UTY LilES IN THE WORK 
AREA, HOMVEll, THE CONTRACTOII 8HAU. BE RESI'OHSB£ FOR ~MY 
DAMAGE TO OII&TfiUCTlONI AHD UTJUTY UN£1 ENCOUN'TEAED DUAINQ 
CONaTIIUCnON NIIID 8HAU. OETERMIH£ THE EXACT LOCATION Of' 
ununes ., THE AREA. 

THE ENOINEEft WJt.L MAKE FJELD RECORD DRAWING MEASUREME.NTI OF 
lliE WORK UPON NOTIFICA110N I V THE PAVINO CX»fl'J'1ACTOR TMAT THE 
WOAK II COMI'lETE AND READY FOil I!ECORO ORAWINQ SURVEY. 

:P'ot~)~WAY QAAOIHQ TO IE PEA M.A.Q. IPE.C. 424 (4:1 MAX. 

A1.L CURl ll.rnJRN RADII SHAU. BE 20.110' TO BACK Of' CURB 
(UNLESS OTHEAW1SE NOTED~ 

AU. EARTHWORK CONSTftUCTklN SHALL CONFORM TO llfE LATEST 
IIAIICOPA ASSOCIATION Of' OOVERHMIMS STAHOAAO OETAil.S AHO/OR 
S~CIFICAllOHS INCUJOING ANY SUf'f'LEMENTS THERETO AND THE 
SOilS AEI'OIIT 1'1!9AIIED IY: 

GEC SAil 
~ROJECT NO . .,._Jl01 DATE 2·t4-015 

DATA FOR EARTHWORK CALCUU\TIONS IS PAOVI0£0 IN THE SOilS 
REPORT NID (IF AI'PUCAIU} 1Ht SOPPI.EMENTS THERETO. 

OWN£RIOON'TRACTOfl 18 REIPON81R£ fOR SURVEY VEAtACATlON OF 
EXISTING HOIIIZONTAI. AHO VERT1CAl CON01TIONS I'RIOR TO STAAT 
OP CONI'T'NJCTION. A D!VIATIOH .. !XJ8T1NO CONDmOHI YJST BE 
IIOOUOilT TO THE ATTEHTlON Of' COE I VAN LOO IEFOIIE CONSTRUCTION 
STARTS. coe I VNt LOO Wl.1. NOT IE ftEsroNSIBlE FOflt REMOVAL. 
Ml"l.ACEMEHT, 0111 01Hfft MOOWICAT10NS THAT MAY IE REOUIItED AS A 
RESULT OF EXISTING C0NDm0NS NOT PfiOPERLV VERIFIED AND COHFfUIIED. 
SHOULD AH EMOA 8E FOUND tN ltE HORIZCWTAL & VEimCAL 00N0m0NS. 
CCie I VAN lOO WU IE HOTlFJED ANO COHST'fiUCT10N WILL NOT PROCEED 
UHT1l IIEVI8KlNMIOOIFICATIONS HAVE 11EEN PREI'AIIEU AND SUIMfTTED 
IV COE A VAN LOO. 

~~~~'V.er~~,Z:·~~~:? 
OE81GN£0 FOfl ITAHIWIO HIGHWAY ~.THE STNIOARO SATISFACTORY 
_,.. CO\IER AEQU1JIIIENTS AS ESTAIIUSHEO BY THE CONDUIT _,ACTIJIIEII MAY HOT ILWAYS liE ADEQUATE OUfii«J COHSTI'UCTION. 
WHEH CONITRUCTION ECIUU'MEHT ,Ffi£QUEHTLY HEAVlE~ THNI TIWF1C LOADS 
FOR WHICH THE CONDUIT , 1T SHAll BE THE RESI'OHSISIUTV Of' THE COHTRACTOR 
TO l'fiOV1IIE THE AOOfTIOIW. COVER IIECilJIIED TO AVOID llAMAGE TO THE 
CONDtMT. THE ADIOUACY ~ lME COYiJit AEoutfiMENTW FOR CONOUfTSHAU. IE 
NW. YDD AND CHfCIWl IV THE CXIOilJIACTOfl TO AOIJIIESS LOADtNO CONOmOHS 
IIIPOIEO 8Y THE CONSTliUCl10N ACTMIY. AN'f CONOPJT DAMAGE IY 
CON8TIIUCl10N ACTMTV IHAI.l 11C REftACEil AT .THE CONTRACTORS EXPEHSE. 

APPWJV/IL Of' THESE PUNS 11HAU. NOT PREVe1T THE CITY FAOM REQUIRING CORRECTlON 
OF EIWIOft li nfE PLANS WHERE IUCti Eftf'tOftS ARE IU8SEOUEN11.V FOUND TO BE IN 
VIOlATION OF AN'f lAW, ~ 011 OTHEII HEALTHISAFTEY ISSUE. 

"THIS PIAH IS l>l'f'N:NEO ~ TO COIIPlETIOH Of' THOSE UNES IA8El£0 'EKIST1NG" 
Wlllat HAVE IIEEN I'IIOPOSEll AS A ~- OF AHOTHI'~ DEVELOI'MENT. THE DEVELOP~ Of 
THIS PIIOJOCT MAY BE IIEQUIIIeD TO COHSmUCT THOSE UNES PER CITY IIEQUIREMENTS 
MKlll TO IIECBVIIG SEIMCE FOR THIS I'AO.IECT. • 
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CITY OF GOODYEAR 
GENERAL NOTES FOR CONSTRUCTION 

A. ALL COHS'1'MJC1'lON SHALL COWOfW WITH THE LATEST MAO STAHDNtD DETAILS AND 
SPECifiCATIONS AND THE crrnt IUI'PUIIEHT~ DETAU MD SPECifiCATIONS. 

B. THIS SET OF PIAHS HAS IEEH REV1EWEO FOil COIIIPUANCE WITH CITY ~S 
PRIOR TO ~ Of C0NSTRUCTJ0N PEftMITS. HOWEVER. SUCH REVSEW SHALL NOT 
PA£VENT THE CITY FROM RmUIRIHG COflfi£CTION Of' ERrtOAS IH PIAHS FOUND TO BE 
IH YIOtAOON Of' - lAW OR OlllliiWICE. 

C. THE CITY DOES HOT WARANIT Nf'f QlNUfl1TIE8 - ON THESE PLANS. 

0. TH£ CfTY ~~ IS FOR ClUIERAL lAYOUT II THE NGHT.Of'.WAY ONLY. THIS 
AJ'PW:N/IL II VAUO FOR A PERIOD 0# ONE YEAR. CON8TIIUCT10N PSUIITS SHALl. 
1111 oaTAIHEO DURING THIS I'EAKJO OR TH! I"'NN8 SHALl. liE OBTAIHEO DURING THIS 
PERIOD OR THE P1N18 SHAU. liE RE~ FOR REV1EW AND APPfii)VIL. 

E AN APPROVED sa OF PLANS stW.1. BE AVAI.ASL.f. ON TH£ JOB SITE AT AU. n MES. 

F. THE CITY SHNJ. tE NOTIFIED 24 HOURS PRIOR TO Nl'f COHSTRUCTJOH WORK ANO 
INSPECTIONS !UH:J2o1131}. CONITRUCTlON WORK CONCEAL£0 WITHOUT INSPECTlON 
BY TliE CITY IHAU. • aua.JECT TO EXPOSURE AT 1M£ CONTRACTOR'S EXPENSE. 

O. RKIHT.()f·WAY llf'AOVEMENT8 IHAU. NOT IE ACCiiPTEO UHT1l 'AHUilr PlAN& 
HAVE 11SiN IUIMITTEO N1D AI'PIIOVED IY 'II£ CITY (SEE AS«<ll.T REQUIREMENTS}. 

H. THE DEVB.OPE~ 18 IIESPONSa.E FOR THE REMOV~ OR RELOCATION OF AU 
OISTMJCllOMI WITHIN THE ftJOHT.Qf-WAY PRIOR TO STARTtHG NaY CONSTRUCTlON. 

1. THE OEIIS.OPEfl IS AESI'OtiSIII.E F<lfl - THE RELOCATION AHO ASSOCIATED 
COSTS Of ALL UR.mii!:S. A liJIJTY RB.OCATION 8CHEOli.E stW.L BE SUitiiTTED 
PR10R TO THE ISSUNICE Of' ~ 

J, THE 11EVE1.0PER IS liE~ FOil 081'- OR OEOICATIIG AI.L REQU1REO 
RtGtfT8-QF.WAY AND E.ASBIENJ'S TO ntE CITY PRIOR TO I&IUANCE OF P£RUIT'S, 

K. THE CONTRACTOR llfAU. CONTACT atJE STAKE (102·213o1t00l41 HOURS PRIOR TO 
CONSTRUCTlON. 

L THE CONTRACTOR 1HA1.1. IIARR1CADE CONSilU:'I10N SITES AT AI.L TIMES PER THE 
CITY OF PHOENIX TMffiC IARAICADE IIAHUAL. WHEN REQUIRED IV ntl! CITY, A 
TRAFfiC CONTfiOI. PIAN SHAll IE ~ 1'011 APPW:NIL II ADVANCE OF 
CONSTRUCTlON. 

M. ll-IE CONTRACTOR UAY REQUEST A fiRE HYDRANT METER FOR CONSTRUCTION WA'reft P:ROM 
THE f1NANCE DUARTMEHT. THIS METER 8HOIA.D IE ORD£JIED TWO WOAIONG DAYS 
PRIOfl TO THE ITAAT Of' CONSTIIUCTION. nE IKAWFUI. RSIOVAI. OF WATER FROiot A 
fiRE H'tiJfiAHT 18 A Wli.ATION Of' TH! lotlNCI'~ CODE, P\*..-.£ BY FINE 

- llmiiiiOHMENT. 

~~S TIME. ~TAal£ WATER W1U. HOT IE AVAJU>a£ FOR CONSTRUCTION PURPOSES. 

N. PPUVATE OH-Sm WA- AND 1EWE11 UNES SHAll. BE CONSniUCTEO IN JoCCOADAHCE 
W1TH THE UN1F0M1 1'1.._ CODE, N.f.~ .A., N10 THE UNIFOIIM FIIIE CODE M. AOOI'TED 
8V THE CITY. 

A I'QRT10H Of SECTIONS 3e,TOWNSHIP 1 NORTH, 
RANGE 2 WEST, GILA AND IW.T RIVER MERIDWI. 

MARICOPA COUNTY, GOODYEAR. ARIZONA ENGINEER 
CO£ & VN#. LOO CONSULTANTS 
45&0 N.121H ST. 
PHOENIX, ARIZONA 15014 
PH.: (i02)26WU1 . 
CONTACT: GARY E. FREEMAN 

DEVELOPER: 
El' • THE ICJNG,L.L.C. 

IIETIIANY HOME 

CAMEUIACI( 

~~~-r-r~~--~M. 
N#. ARIZONA 1.1111Tl:D LIABILITY COMPANY 
3040 N. 44TH STREET, SUITE 4 

1-t-+-+-+-1-c-I+H M. 

1--1-+-4-i-+---f-lrf--1 RD. 

PHOENIX. AZ 15011 
l'lf.: (602) 315-1544 
FAX: (602) 386-1124 
CONTACT: DAVID E. CORNWELL 

SHEET INDEX 
1.. .......... COVER SHEET 
2 ............ 1NDEX MAP & DETAILS 
3-4 ......... GRAOING PL»>S 

UTILITIES: 

EWOT 

NARRAMORE 

RAY 

PEOOS 

GEAMANN 

-HUNT 

PATTERSCII 

SEWER: 
WATER: 
FIRE: 
ElECTRIC: 

CITY OF GOODYEAR 
CITY OF GOODYEAR 
CITY OF GOODYEAR 
A.P.S. 

TELEPHONE: QWEST 
CATV: COX CABLE 

ESTIMATED EARTHWORK QUANTITIES 

EXCAVATION ............ 309,860 C.Y. (RAW) 

SEE SOILS REPORT FOR SHRINK FACTORS, PRE~OMPACTION 
AND OVER-EXCAVATION REQUIREMENTS. 

CITY OF GOODYEAR 
REVIEW AND RECOMMENDED APPROVAl BY: 

FIRE GRADING & 
DEPT. DRAINAGE 

LANDSCAPE WATER & 
& PlANNING SEWER 

TlWf1C PAVING 

API'AOYED IIY: 

l'lANS EXAMtNER DATE 

RD. 

RD. 

RD. 

RD. 

M. 

RD. 

M. 

OWNER: 
DIAMOND CREEK DEVELOPMENT 
3040 N. 44TH STREET, SUITE 4 
PHOENIX. AZ 86011 
I'll.: (602) 315-1544 
FAX: (602) 386-1524 
CONTACT: DAVID E. CORNWELL 

BENCHMARK 
STAINLESS STEEL ROD I« STATION 2!58+59.78, 
OFFSET 125.40' RT OF COTTON LANE AUGNMENT 
ELEVATION tot.N NGS30 E520 1V92 

BASIS OF BEARING 
THE IIABIS OF BEARINO FOR THIS PROJECT IS N89"33'36"W BETWEEN 
THE NORTH QUARTER CORNER OF SECTION 2, TOWNSHIP 1 SOUTH, 
RANGE 2 WEST AND THE SOUTH QUARTER CORNER Of SECTION 36, 
TOWNSHll' 1 NORTH. RANGE 2 WEST ACCORDING TO BOOK 643 OF 
MAl'S, PAGE 5, MARICOPA COUNTY RECORDS. 

SUBMITIED: 
, HEREBY CRfm,o"'Y TMAT THt1 DEStGH IS lASED ON ACCURATE FIB.O DATA 
WHICH HA8 IEEN CHECXED II THE FIELD PfiOR TO SUBMISSION fOR CITY 
API'fiDIIL.. 

to/n/oz 
.. EGISTERED CMI. ENGINEER DATE 

AS-BUILT CERTIFICATION 
I HEREBY CERTIFY THAT ~E "AS -BUilT" ltfORMAllON AS SHOWN 
HEitEOH W/lla oeTAINED UNDER MV DIRECT 8UPEIMIION AHD 18 CORRECT 
AND COMI'I.ETE TO THE BElT Of' MY IOIOWlEOOE AND IEU£F. 

(SEAL) 

DATE 

REV1EW£O BY: ------,F,;:IE;:-LO;:-::EHGINE==ERIHG=,--------

FLOOD CONTIIOI. DISTICT OF MARICOPA COUNTY 

API'OVED BY: 

PROJECT MANAGER DATE 

TOPOGRAPHY OVERPLOTTED BY 
RIVER RESEARCH AND DESIGN, INC 3/18/2010 
AS·BUIL T TOPOGRAPHY PROVIDED BY 
TRISTAR AND CONSULTANT ENGINEERING 

~~ , 
Gary E. Freeman, PhD, PE 
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10:1 SIDE SLOPE SECTION A. 
NTS 

4:1 SIDE SLOPE SECTION B. 
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20:1 SIDE SLOPE SECTION C. 

Legend 
Excavation Area 

CJ Toe/Disturbance 

0 North Slope Area 

As-Built Topography as Suppled by 
Tristar Engineering/Consulting Engineering 
Plotted Over Channel Excavation Plans 
3/17/10 by River Research & Design, Inc. 
Gary E. Freeman 
Excavation Area Developed by 
River Research & Design, Inc. 
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"""'••. ··"'< GRAQ!NG 
:-- \.. CONSTRUCTION NOTES 

(] EXISTING JURISDICTIONAL WATER 
BOUNDARY OF THE U.S .. 

[!) CONSTRUCTION ZONE BOUNDARY 
(NO ACCESS AllOWED BEYOND 
THIS AREA). 

EXCAVATION AREA. 

EXISTING CHANNEL TO REMAIN 
UNDISTURBED. 

NOTE m ANNOTATION TABlE 

No. OIRECl\011 DISTANCE 

L1 S 59'S6'16'W 164.23 
L2 S Tl"f11'55'W 101.21 
L3 s er•or12' w 274.91 
u s ro-1a43' w 141.82 
L5 S !S8'49'34'W 22:2.78 
L6 5 44"10'37" w 51.08 
l7 S 0'18'51'E 18.72 
Ul s 69'2325' e 47.03 
l9 9 ~t'48'E 131.79 
L10 8 70'23'40" E 13US7 
L11 S &4"27'12" E 98.92 
L12 N 75•54'56" E 271 .28 
l13 N 80'14'35' e 142-410 
L14 S 86"30'46' E 92.91 
L15 s 45•39'08" E 80.98 
L16 S 0'19'04' E 36.32 
L17 9 33"52'30'W 126.114 
L18 s sn9'SrW 176..46 
L19 S 68"34'24"W 268.65 
l20 S 78"17'02"W 414.91 
l21 s 80'6>'00' w 247.12 
l22 S S4"35'20"W 60.63 
L23 S 1"37'WW 67.30 
l24 S 26'54'38' E 401.88 
l25 S 67"11'02" E n.54 
126 N n-43'0r E 495.64 
l21 N 74'24'4r E 312.42 
l28 N 80"40'05" E 160.94 
l29 N 69"tG'25• E 181.9-4 
L30 s 88'20'55' e 133.91 
L31 N 82"22'38" e 74.17 
L32 S 23'30'06'E 189.87 
L33 S 114'2r29'W 195.79 
L34 s 16"51'4rw 227.44 
l35 a ert9'0rW 128.83 
L36 N 65'09'66' e 259.47 
L37 N :19.51'56"E 272.33 
L38 S 23"38'5r E 265.20 
L39 S 62"36'ei5•W 347.67 
L40 S :13"34'05"W 369.66 
L41 s 43"22'53" w 282.75 

Legend 

"""""" As-Built Topo Contours 

C=:J Excavation Toe 

o As-Built Topo Points 

SCALE: 1" = 100' 
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GRAQING 
CONSTRUCTION NOTES 
ITI EXISTING JURISDICTIONAL WATER 

BOUNDARY OF THE U.S •. 

I]) CONSTRUCTION ZONE BOUNDARY 
{NO ACCESS ALLOWED BEYOND 
THIS AREA). 

(l] EXCAVATION AREA. 

III :'~,~R;E~NEL TO REMAIN 

No. 

NOTE (!] ANNOTATION TABLE 

OIRECT10N 

S W8e'I6'W 
8 Tr0T55' w 
s 87"07'12' w 
s ro·1a••· w 
s 58'41'3'' w 
S 44'10'37"W 
8 G-18'51" E 
S 69~3'25'E 
S 82,1'48" E 
9 70"23'40' E 
S 84"'2Tt2' E 
N 75'St'56' E 
N ao'U'35' E 
S 86'30'48' E 
S 46' 39'08' E 
S 0' 19'04' E 
s 33' 52'30' w 
S 62'"09'57'W 
9 68' 34'24'W 
8 7S' IT02"' W 
s 80'62'00' w 
8 64' 35'20" w 
S 1'3T-4a'W 
S 26' 54'38' E 
S 67"11WE 
N 77'4307' E 
N 74•24'47" E 
N 80'""0'05' E 
N 69' 16'25' E 
S 88~' E 
N 8Z"'22'3&' E 
8 23'39'06' E 
8 84'2'1'29' w 
S 76'51'47"W 
S 87"19'07'W 
N 66'09'56' E 
N 59"51'56' E 
s 23"m7"E 
S 62'"36'56'W 
s 53"34'05' w 
S 43'22'53'W 

DISTANCE 

164.23 
101.21 
274.91 
141 .82 
222.78 
51.08 
18.72 
47.03 
131.79 
131.67 
98.92 
27128 
142.00 
92.97 
80.98 , .... 
126.84 
176.4& 
268.66 
414.91 
247.12 
60,53 
67.30 
401_88 
n .54 
495.64 
312A2 
160.94 
161 .94 
133.V1 
74.17 
189.87 
195.79 
227.44 
128.83 
259.47 
272.33 
265.20 
347.67 
369.55 
282.7S 

............ AsBuilttopolines-Sht4 
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