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Federal Emergency Management Agency 
Washington, D.C. 20472 

JAN I o 2005 
CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 
190 North Litchfield Road 
Goodyear, AZ 85338 

IN REPLY REFER TO: 
Case No.: 04-09-1 179R 

Community: City of Goodyear, AZ 
Community No.: 040046 

Dear Mayor Cavanaugh: 

This responds to a request that the Department of Homeland Security's Federal Emergency Management 
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood 
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and 
Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with Part 65 of 
the National Flood Insurance Program (NFIP) regulations. In a letter dated May 28,2004, Mr. Michael 
Duncan, P.E., CFM, Project Manager, Flood Control District of Maricopa County, requested that FEMA 
evaluate the effects that a proposed project along Bullard Wash from approximately 2,300 feet downstream 
of Lower Buckeye Parkway to just upstream of Interstate Highway 10 (1-10) would have on the flood 
hazard information shown on the effective FIRM and FIS report. The project will include construction 
along Bullard Wash of a bridge at Yuma Road, a bridge at Van Buren Street, and a concrete-lined channel 
fiom approximately 2,300 feet downstream of Lower Buckeye Road to just upstream of 1-10. 

All data required to complete our review of this request for a Conditional Letter of Map Revision 
(CLOMR) were submitted with letters from Mr. Ashok Patel, P.E., Wood, Pate1 & Associates, Inc., and 
Mr. Duncan. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. We 
believe that, if the proposed project is constructed as shown on the submitted work map entitled "Bullard 
Wash Channel Improvements 1-10 to Lower Buckeye Road," prepared by Wood, Pate1 & Associates, Inc., 
dated March 2004, and the data listed below are receil.red, a revision to the FPJM wou!d be wz-ted. 

As a result of the proposed project, the elevations of the flood having a 1 -percent chance of being equaled 
or exceeded in any given year (base flood) for Bullard Wash will decrease compared to the effective Base 
Flood Elevations (BFEs). The maximum decrease in BFE, 8.6 feet, will occur approximately 1,000 feet 
downstream of Lower Buckeye Parkway. The widths of the Special Flood Hazard Area (SFHA), the area 
that would be inundated by the base flood, and the regulatory floodway will increase in some areas and 
decrease in other areas compared to the effective SFHA and floodway widths. The maximum increase in 
SFHA and floodway widths, approximately 200 feet, will occur approximately 1,800 feet downstream of 
Lower Buckeye Parkway. The maximum decrease in SFHA and floodway widths, approximately 
1,100 feet, will occur approximately 300 feet downstream of 1-1 0. The entire base flood and regulatory 
floodway along Bullard Wash will be contained in the concrete-lined channel fiom approximately 
2,300 feet downstream of Lower Buckeye Parkway to just upstream of 1-10. 



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

Detailed application and certification forms which were used in processing this request, must be 
used for requesting fmal revisions to the maps. Therefore, when the map revision request for the 
area covered by this letter is submitted, Form 1, entitled "Overview & Concurrence Form," must 
be included. (A copy of this form is enclosed.) 

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

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "Riverine Structures Form" 

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

Effective September 1,2002, FEMA revised the fee schedule for reviewing q d  processing 
requests for conditional and fmal modifications to published flood information and maps. In 
accordance with this schedule, the current fee for this map revision request is $3,800 and must be 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters are required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall be made in the form of a check or money order, made payable 
in U.S. funds to the National Flood Insurance Program, or by credit card. The payment must be 
forwarded to the following address: 

Federal Emergency Management Agency 
Fee-Charge System Administrator 

P.O. Box 22787 
Alexandria, VA 22304 

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

Community acknowledgment of the map revision request 

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 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate 
a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project, a 90-day 



appeal period would be initiated, during which community officials and interested persons may appeal the 
revised BFEs based on scientific or technical data. 

The basis of this CLOMR is, in whole or in part, a channel-modificationhridge 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 bridges 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 law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum hTIP criteria. 

If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Of'ficer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation 
Division of FEMA in Oakland, California, at (5 10) 627-7103. 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, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Enclosures 

cc: David idamirez, P.E. 
City Engineer 
City of Goodyear 

Mr. Tim Phillips, P.E. 
Acting Chief Engineer and 

General Manager 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Project Manager 
Flood Control District of Maricopa County 

For: Doug Bellomo, P.E., CFM, Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Mr. Ted Collins 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. James Taillon, P.E. 
Project Manager 
Wood, Pate1 & Associates, Inc. 



AVb m4!- 
Goodyeb 

December 15,2004 

John Buford 
Michael Baker Jr., Inc. 
3601 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 

Re: Case No. 04-09-1 179R, Bullard Wash Phase 2 Channelization Project 

Dear Mr. Buford, 

The City of Goodyear, Flood Control District of Maricopa County, and the consultant 
design team held a meeting on May 28,2002 to inform all affected property owners of all 
aspects of the project scope. Information provided to the property owners included but 

, was not limited to the fact that the channel and floodway alignment was changing from 
its historic alignment. 

If you have any questions or require additional information, I can be reached at 623-882- 
7954. 

Sincerely, 
CITY OF GOODYEAR 

David Ramir'ez 
City Engineer 

C: Michael Duncan, Flood Control District of Maricopa County 
Scott Vogel, Flood Control District of Maricopa County 

Proud past. Vibrant future! 
Communit Development Department - Engineering 

190 North  itchf field Road P.O. Box 5 100 Goodyear, Arizona 85338 
623-932-3005 Fax 623-932-7748 1-800-872-1 749 TDD 623-932-6500 

www.goodyearaz.gov 



A'h mn- 
Goodyeai 

May 27,2004 

Hazards Study Branch 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472 

SUBJECT: Bullard Wash Channel Improvements 
Interstate-1 0 to Lower Buckeye Road 
CLOMR Study 

To Whom It May Concern: 

I have reviewed the Conditional Letter of Map Revision (CLOMR) study for 
revising the floodplain and regulatory floodway of Bullard Wash. This Channel 
Improvement Project is within the City of Goodyear. As the person responsible 
for Floodplain Administration for the City of Goodyear, I will adopt and enforce 
the related, modified floodplain and regulatory floodway of Bullard Wash. 

Sincerely, 
CITY OF GOODYEAR 

David Ramirez 
City Engineer 

Proud past. Vibrant future! 
Communit Development Department - Engineering 

190  North Litchfiel d. Road P.O. Box 5 1 0 0  Goodyear, Arizona 85338  
623-932-3005 Fax 623-932-7748 1-800-872- 1749 TDD 623-932-6500 

www.ci.goodyear.az.us 
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1.0 INTRODUCTION 

1.1 Background 

Bullard Wash is approximately eight miles long, and originates just south of Luke Air Force 

Base near Bethany Home Road. The wash continues south between Estrella Parkway 

(formerly Reems Road) and Bullard Avenue. 

The flooding potential of the area has been previously studied in the White Tanks/Agua Fria 

Area Drainage Master Study (ADMS) prepared by the WLB Group and submitted to the 

Flood Control District of Maricopa County (FCDMC) in October, 1992. FCDMC 

constructed the channelized downstream reach of Bullard Wash Channel in 1999 from Gila 

River to Lower Buckeye Road. A LOMR package was also prepared for this reach and has 

been approved by the Federal Emergency Management Agency (FEMA). 

FCDMC is in the process of completing the design plans for the next phase of Bullard Wash 

Channel. This project includes the construction of a flood control channel along the Bullard 

Wash alignment between 1-10 and the Phase I channel near Lower Buckeye Road. The 

primary purpose of this project is flood control; however, aesthetic and multi-use features are 

important project components. The channel will be constructed as a greenbelt facility with 

irrigated landscaping, turf, trails, and other multi-use features. Dry roadway crossings with 

bridges will be constructed at Van Buren Street and Yuma Road with adequate clearance for 

the pedestrian and equestrian trails. Figure 1 shows the location and vicinity of this project. 

The study area also includes jurisdictions of the Roosevelt Irrigation District (RID). There are 

also numerous major utilities within the study area. 

The project area lies entirely within the incorporated limits of the City of Goodyear between 

Estrella Parkway on the west, Bullard Avenue on the east, Lower Buckeye Road on the south, 

and Interstate-10 on the north. The Bullard Wash Floodplain downstream of Lower Buckeye 

Road is contained due to the previously approved channelization project. 
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Purpose of Study 

As mentioned above, this project includes the construction of a flood control channel along 

the Bullard Wash alignment between 1-10 and the previously approvaled channel near Lower 

Buckeye Road. The channel will be constructed to contain the Effective Flood Insurance 

Study (FIS) flows. It will function as a greenbelt facility with irrigated landscaping, turf, 

trails, and other multi-use features. Dry roadway crossings will be constructed at Van Buren 

Street and Yuma Road with adequate clearance for the pedestrian and equestrian trails. 

Channelization of the wash will revise horizontal and vertical alignment and cross section 

geometry, reduce horizontal slopes as well as velocities at some reaches, improve the 

uniformity of the wash conveyance, therefore, increase the stability of the wash. According to 

FEMA floodplain management policy, these proposed modifications to the wash corridors 

require a Conditional Letter of Map Revision (CLOMR). 

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 

Panels 040 13C2060F and 0401 3C2070G dated July 19,200 1, designate Bullard Wash in the 

study reach as a Special Flood Hazard Area, Zone AE (see Exhibit A). 

Zone "AE" is defined as: A special flood hazard area that corresponds to the 100-year 

floodplains and the base flood elevations for this zone are determined in the FIS by detailed 

methods. 

This report will document the engineering analysis and MT-2 forms necessary to meet the 

FEMA requirements for a CLOMR. Once the CLOMR is issued, the channel design will be 

finalized, the channel will be built, and a set of as-built plans will be prepared for the Letter of 

Map Revision (LOMR) submittal. 
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FIGURE 1 PROJECT LOCATION 
AND VICINITY MAP 



1.3 Authority for Study 

The Flood Control District of Maricopa County (FCDMC) has contracted (FCD 2001 C023) 

with Wood, Patel & Associates, Inc. (WoodPatel) to complete final design plans and 

construction documents for the channelization of Bullard Wash between 1-10 and Lower 

Buckeye Road including the preparation of this CLOMR package. WoodPatel's Project 

Manager for this project is Ashok C. Patel, P.E., R.L.S. The FCDMC is located at 2801 West 

Durango Street, Phoenix, AZ, 85009 (602) 506-1501. The Project Manager for the FCDMC 

is Scott Vogel, P.E. 

1.4 Methods of Analysis 

The following methods of analysis are used for this project: 

Hydrology - In 200 1, the Federal Emergency Management Agency (FEMA) 

published a revised Flood Insurance Study for Maricopa County, Arizona, and 

Incorporated Areas that included Bullard Wash. The 2001 FIS documents adopted 

all work previously performed in the Bullard Wash Improvements, immediately south 

of the study areas. We are utilizing this FEMA accepted hydrology; therefore, no 

new hydrologic data is required for this CLOMR. 

Hydraulics - The proposed channel is modeled utilizing the COE HEC-RAS Version 

3.1.1, May 2003, hydraulic modeling software. 

The HEC-2 model used as the base model for this study was prepared by The WLB Group, 

Inc., October 1992, as part of the White TanksIAgua Fria Area Drainage Master Study for the 

Flood Control District of Maricopa County. The base model was studied using sub-critical 

flow regime and was adopted by FEMA for the purpose of the regulatory FIRM. Note that in 

order to match the Effective FIS models and tie into the FIS floodplain and floodway at the 

upstream and downstream limits of the reaches, the cross sections at the upstream and 

downstream limits were modeled using the same flow regime and peak flows as the FIS 

models. 
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2.0 ADWRLFEMA FORMS 

2.1 Study Documentation Abstract for FEMA Submittals 

Bullard Wash Improvement 
Interstate 10 to Lower Buckeye Road 

CLOMR Submittal 

Study Documentation Abstract for Initial Restudy CLOMR LOMR Other 
FEMA Submittals Study 

2.1.1 Date Study Accepted 

2.1.2 Study Contractor Wood, Patel & Associates, Inc. 

Contract(s) Ashok C. Patel, P.E., R.L.S. 

Address 205 1 Northern Avenue, Suite 100 

Phoenix, AZ 85021 

Phone (602) 335-8500 Fax (602) 335-8580 

Internal Reference Number w p #  01 1489 

2.1.3 FEMA Technical Review Michael Baker, Jr., Inc. 

Contractor 

Contact(s) Pernille Buch-Pederson 
Address 

3600 Eisenhower Ave., Suite 600 

2.1.4 

2.1.5 

2.1.6 

2.1.7 

2.1.8 

2.1.9 

2.1.10 

Phone 

Internal Reference Number 

FEMA Regional Reviewer 

Phone 

State Technical Reviewer 

Phone 

Local Technical Reviewer 

Phone 

Reach Description 

USGS Quad Sheet(s) with 

original photo date & latest 

photo revision date 

Unique Conditions and 

Problems 

Coordination of Peak 

(703) 3 17-6224 

Michael Baker, Jr., Inc. 

(703) 960-8800 

Arizona Department of Water Resources 

(602) 417-2445 

Flood Control District of Maricopa County 

(602) 506-1501 

Bullard Wash Channelization Improvements, Interstate 10 to Lower 

Buckeye Road 

7.5 Minute Perryville, AZ Quad Map, 1957, photo revised 1982 

None 

100-year discharge = 3,200 cfs per FEMA 



Discharges (Agency, Date, 

Comments) 

2.2 FEMA Forms 

The basis of this CLOMR is better scientific data, including better quality mapping and 

hydraulic analysis, and physical changes of the watercourse; therefore, the appropriate FEMA 

forms utilized from the current FEMA MT-2 packet (expires September 30, 2005) are as 

follows: 

Form 1 -Overview & Concurrence Form provides the basic information regarding the revision 

request and requires the signatures of the requester, community official, and engineer. This 

form is required for all revision requests. 

Form 2-Riverine Hydrology &Hydraulics Form provides the basic information on the scope 

and methodology of hydrologic andlor hydraulic analyses that are prepared in support of the 

revision request. This form should be used for revision requests that involve new or revised 

hydrologic andlor hydraulic analyses of rivers, streams, ponds, or small lakes. 

Form 3-Riverine Structures Form provides the basic information regarding hydraulic 

structures constructed in the stream channel or floodplain. This form should be used for 

revision requests that involve new or proposed channelization, bridgeslculverts, dams, and/or 

leveeslfloodwalls. 

2.2.1 Form 1 - Overview and Concurrence Form 

The attached "Overview & Concurrence Form" is provided per FEMA requirements 

for submittals. The basis for this revision request is physical change, specifically, 

channelization and bridges/culverts construction. 

It should be noted that the preparation of this CLOMR utilizes better scientific data 

than the regulatory FIS including one (1) foot contours, more accurate spot 

elevations, detailed aerial photographic mapping and a better understanding of the 

current site conditions. 
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2.2.2 Form 2 - Riverine Hydrology and Hydraulics Form 

The attached "Riverine Hydrology & Hydraulics Form" is provided per FEMA 

requirements for submittals. Responses to questions in the following sections require 

further explanation: 

Hydrology: 

The basis for the project hydrology is the Loop 303 CorridorMite Tanks Area 

Drainage Master Plan Update: Draft Existing Condition Hydrology HEC-1 model. 

Accordingly, the project corridor will be designed for the 100-year flood peak of 

3,200 cfs. This value is predetermined per the contract scope of work. 

Models Submitted: 

Duplicate Effective Models 

The HEC-2 models used for this regulatory FIS were prepared by The WLB Group, 

Inc., October 1992, as part of the White TanksIAgua Fria Area Drainage Master 

Study (ADMS). The models were subsequently approved by FEMA through their 

LOMR process. Later, the Flood Control District of Maricopa County (FCDMC) 

contracted (FCD #95-39) with Sverdrup Civil, Inc. (Sverdrup) to complete final 

design plans and construction documents for the channelization of Bullard Wash 

between the Gila River and Lower Buckeye Road in 1998. Wood, Pate1 & 

Associates, Inc., as a sub-consultant, assisted Sverdrup on hydraulics (HEC-RAS 

models), sediment transport, and scour analysis for the proposed design. A LOMR 

package was also prepared for this reach and has been approved by the Federal 

Emergency Management Agency (FEMA). That project is called Bullard Wash 

Channel Improvements. These models were run to create and verify HEC-2 

(upstream) and HEC-RAS (downstream) Duplicate Effective Models and the 

modeling results were shown in Table l a  and Table lb. The output files for these 

two models are included in Appendices B and C. Note that the cross section stations 

in the Effective FlS  Models are different from those used in the Post-Project 

Condition Model. Their relationships at the tie-in locations are shown as follows. 

The relationships for all cross section stations are listed in Appendix G. 
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Corrected Effective Models 

The Duplicate Effective HEC-2 Model was converted to HEC-RAS and run to create 

a HEC-RAS Corrected Effective Model for the upstream reach and the Duplicate 

Effective HEC-RAS Model (old version) was converted to HEC-RAS (new version) 

and run to create the HEC-RAS Corrected Effective Model for the downstream reach. 

As shown in Tables 2a and 2b, the results of the HEC-RAS Corrected Effective 

Models are comparable to the Duplicate Effective Models. The output files for these 

two models are included in Appendices D and E. 

Revised or Post-Project Condition Models 

The Post-Project Conditions Models were obtained by replacing the geometric data 

for the segments of the existing study wash geometry with the proposed incised 

earthen compound channeI section cross section geometry data. Since flows are 

contained along the entire project reaches with the proposed improvements modeled, 

the floodway and floodplain limits were identical in these areas. Note that in order to 

match the Effective FIS models and tie into the FIS floodplain and floodway at the 

upstream and downstream limits of the reaches, the cross sections at the upstream and 

downstream limits were modeled using the same flow regime and peak flows as the 

FIS models. Since the cross sections stations in the Post-Project Condition Models 

are different from those used in the effective FIS, their relationships are documented 

in Appendix G. 

The HEC-RAS output profile tables for the Post-Project Conditions Models are 

shown in Table 3. The water surface profiles are shown as Figure 2, and cross 

sections are shown in Appendix F. 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

OVERVIEW & CONCURRENCE FORM Expires September 30, ZOOS 

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 comer of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Papetwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

CLOMR: A letter from 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). 

LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

B. OVERVIEW 

FEMA FORTI 81-89. SEP 02 

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

Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 

Effective Date 
02/08/83 
09/28/90 
0711 9/01 

0711 9/01 

2. Flooding Source: Bullard Wash 

3. Project Namelldentifier: Bullard Wash Channel Improvements, Phase II 

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) 

[XI Physical Change [XI Improved Methodology/Data 

[XI Regulatory Floodway Revision Other (Attach Description) 

Note: A photograph and narrative description of the area of concem is not required, but is very helpful during review. 

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

Types of Flooding: [XI Riverine • Coastal Shallow Flooding (e.g., Zones A 0  and AH) 

Alluvial fan El Lakes Other (Attach Description) 

Structures: [XI Channelization LeveelFloodwall BridgelCulvert 

Dam Fill Other, Attach Description 

Panel No. 
0005D 
0220G 
2060F 

2070G 

MapNo. 
480301 
48201 C 
0401 3C 

04013C 

State 
TX 
TX 
A2 
AZ 

Community No. 
Ex: 480301 

480287 
040046 

140046 

Community Name 
City of Katy 
Hams County 
City of Goodyear, Maricopa County 

City of Goodyear, Maricopa County 



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? [7 Yes Fee amount: $- 

(X1 No, Attach Explanation 

Please see the FEMA Web site at http://www.fema.gov/mit/tsd/frm fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

FEMA Form 81-89, SEP 02 
- 

Overview & Concurrence Form 

- 
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. 

MT-2 Form 1 Page 2 of 2 

Name: Michael Duncan, P.E., CFM, Project Mgr. 

Mailing Address: 
2801 West Durango Street 
Phoenix. AZ, 85009 

Company: Flood Control District, Maricopa County 

Daytime Telephone No.: 
(602) 506-4732 

Signature of Requester (required): 

L 

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

Fax No.: 
(602) 506-4601 

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

Telephone No.: 
(623) 882-7954 

Date: 

5-27 -09 

Community Official's Name and Title: David Ramirez, P.E., City Engineer 

Community Name: City of Goodyear Community Official's Signature (required): 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. 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: Ashok Patel, P.E., R.L.S. 

Company Name: Wood, Pate1 & Associates, Inc. 

License No.: 10512 

Telephone No.: 602-335-8500 

Expiration Date: 
12/04 

Fax No.: 
602-335-8580 

Signature: . 
/- 

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

Form Name and (Number) Reauired if  ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additiontrevision of bridge/culverts, 
additionlrevision of leveelfloodwall, additionlrevision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5) Additiontrevision of coastal structure 

ASHOK C. 
PATEL 

/ 

Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

1 



May 27,2004 

Hazards Study Branch 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472 

SUBJECT: Bullard Wash Channel Improvements 
Interstate-1 0 to Lower Buckeye Road 
CLOMR Study 

To Whom It May Concern: 

I have reviewed the Conditional Letter of Map Revision (CLOMR) study for 
revising the floodplain and regulatory floodway of Bullard Wash. This Channel 
Improvement Project is within the City of Goodyear. As the person responsible 
for Floodplain Administration for the City of Goodyear, I will adopt and enforce 
the related, modified floodplain and regulatory floodway of Bullard Wash. 

Sincerely, 
CITY OF GOODYEAR 

David Ramirez 
City Engineer 

Proud past. Vibrant- future! 
Cornmunit Development Department - Engineering 

190 North Litchfiel i Road P.O. Box 5100 Goodyear, Arizona 85338 
623-932-3005 Fax 623-932-7748 1-800-872-1 749  TDD 623-932-6500 

www.ci.goodyear.az.us 



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

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

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

0.M.B No. 3067-0148 
Expires September 30,2005 

A. HYDROLOGY 

i 

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

Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

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

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

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

Statistical Analysis of Gage Records PrecipitationlRunoff Model [TR-20, HEC-1. HEGHMS etc.] 
Regional Regression Equations Other (please attach description) 

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

4. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes [XI 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 

Description 

Lower Buckeye Road 

UIS of 1-10 Freeway 

Cross Section 

12195 

27173 (5.460) 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedIRevised 

Downstream Limit 941.51 941.51 

Upstream Limit 991.90 991.95 

2. Hvdraulic Method Used 

Hydraulic Analysis HEG2 & HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HECRAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HECZHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/mit/tsd/frm~soft.htm. We recommend that you review your HEC2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HECZHECRAS models reviewed with CHECK-ZCHECK-RAS? IXI Yes No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name: HEC2?, BW-FINAL.' Floodway File Name: 
Corrected Effective Model' Natural File Name: HECPFILE.*, PHASEI.' Floodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name: 
Revised or Post-Project Conditions Model Natural File Name: Proposed.' Floodway File Name: 
Other - (attach description) Natural File Name: Floodway File Name: 

I 'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http://www.fema.gov/miWtsd/en~modl.htrn. I 
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 
requestel's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD. NAVD, etc.). 

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

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? IXl Yes No 

For CLOMR requests, if either of the following is true. please submit evidence of compliance with Section 65.12 of the NFlP 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 BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? Yes No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Yes No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP 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 regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 
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Cross Section Stations Relationships between 
Effective FIS Models and Post-Project Model 

W:\2001 Projects\011489 Bullard\CLOMR\TDN\TDNRepomCross Sections Relationship-Appendix G 31112004 



Effective FIS Models and Post-Project Model 

W:\2001Projects\011489 Bullard\CLOMR\TDN\TDNReport\Cross Sections Relationship-Appendix G 311/2004 



W:\2001 Projects\Ol1489 Bullard\CLOMR\TDN\TDNReport\Cross Sections Relationship-Appendix G 3/1/2004 



Table la Dl lplicate Effective FIS HEC-2 (Upstream) Modeling Results 

Q CWSEL SSTA STCHL 

9980 .OO 
9980.00 

9960.00 
9960.00 

9980.00 
9980.00 

9970 .OO 
9970 .OO 

9960 .OO 
9960.00 

9970.00 
9970.00 

9970.00 
9970.00 

9965.00 
9965.00 

9960 .OO 
9960 .OO 

9950 .OO 
9950 .OO 

9975.00 
9975.00 

9970.00 
9970.00 

9970.00 
9970.00 

9955.00 
9955.00 

9945.00 
9945.00 

9960 .OO 
9960 .OO 

9960 .OO 
9960 .OO 

9960 .OO 
9960 .OO 

9965.00 
9965.00 

9985.00 
9985.00 

9905.00 
9905.00 

9955.00 
9955.00 

9970.00 
9970 .OO 

9970.00 
9970.00 

9960.00 
9960.00 

STCHR 

10120.00 
10120 .oo 

10100 .oo 
10100.00 

10100.00 
10100.00 

10100.00 
10100.00 

10070.00 
10070.00 

10095.00 
10095.00 

10090 .OO 
10090 .OO 

10090 .OO 
10090.00 

10090.00 
10090.00 

10035.00 
10035.00 

10025.00 
10025.00 

10020 .oo 
10020 .oo 

10045.00 
10045.00 

10090.00 
10090.00 

10060.00 
10060.00 

10060.00 
10060.00 

10050.00 
10050.00 

10035.00 
10035.00 

10070 .OO 
10070 .OO 

10015.00 
10015 .OO 

10080 .OO 
10080.00 

10045.00 
10045.00 

10025.00 
10025.00 

10025.00 
10025.00 

10040.00 
10040.00 

DIFWSX TOPWID DEPTH SECNO 



SECNO Q CWSEL SSTA STCHL S T M R  ENDST DIFWSX TOPWID DEPTH 

3.61 
3.61 

3.60 
3.60 

3.80 
3.80 

4.67 
4.67 

5.46 
5.46 

5.70 
5.88 

4.26 
4.54 

4.01 
4.75 

2.30 
3.29 

3.93 
4.34 

3.31 
4.24 

4.33 
5.29 

4.37 
5.04 

3.83 
4.64 

3.46 
4.41 

2.52 
3.35 

3.46 
4.39 

3.70 
4.54 

2.78 
3.57 

3.36 
3.89 

4.16 
5.14 

4.39 
5.28 

4.46 
5.15 

3.78 
4.79 

3.94 
4.98 

3.82 
4.82 

ELMIN 

936.10 
936.10 

936.30 
936.30 

936.30 
936.30 

936.60 
936.60 

937.20 
937.20 

937.80 
937.80 

939.40 
939.40 

939.90 
939.90 

943.50 
943.50 

945.20 
945.20 

947.30 
947.30 

948.50 
948.50 

949.90 
949.90 

952.30 
952.30 

953.90 
953.90 

957.20 
957.20 

958.30 
958.30 

959.50 
959.50 

961.90 
961.90 

963.40 
963.40 

965.10 
965.10 

966.90 
966.90 

968.70 
968.70 

971.30 
971.30 

972.60 
972.60 

974.40 
974.40 



CWSEL 

980.50 
981.04 

981.33 
982.06 

982.47 
983.25 

985.58 
986.26 

987.81 
988.71 

989.36 
990.33 

991.08 
991.77 

991.91 
991.91 

993.68 
994.06 

994.29 
995.30 

996.51 
997.23 

998.50 
999.38 

1001.07 
1001.80 

1002.98 
1003.65 

1003.99 
1004.59 

1005.26 
1005.82 

1006.65 
1007.61 

1009.15 
1010.14 

1012.43 
1012.24 

1013.86 
1014.60 

1013.90 
1014.63 

1014.08 
1014.78 

1014.23 
1014.94 

1015.37 

1016.16 

1017.56 
1018.46 

1020.13 
1020.91 

SSTA 

9600.36 
9850.00 

9598.20 
9800.00 

9685.11 
9850.00 

9604.63 
9820.00 

9495.23 
9800.00 

9212.57 
9700.00 

9912.54 
9913 .OO 

9910.79 
9913 .OO 

9147.47 
9850.00 

9219.67 
9897.83 

9321.12 
9930.81 

9630.08 
9960.00 

9413.59 
9800.00 

9373.64 
9670.00 

9555.93 
9650.00 

9137.79 
9700.00 

8840.75 
9690.00 

9641.15 
9700.00 

9802.91 
9850 .OO 

7178.88 
8100 .OO 

7164.51 
8000.00 

7680.00 
8810 .OO 

8104.96 
9575.00 

9324.25 

9650 .OO 

9740.81 
9741.00 

9240.52 
9750.00 

STCHL 

9835.00 
9835.00 

9685.00 
9685.00 

9705.00 
9705.00 

9935.00 
9935.00 

9945.00 
9945.00 

9945.00 
9945.00 

9899.90 
9899.90 

9899.90 
9899.90 

9850.00 
9850.00 

9935.00 
9935.00 

9970.00 
9970.00 

9960.00 
9960.00 

9900 .OO 
9900 .OO 

9900.00 
9900.00 

9900.00 
9900.00 

9900 .OO 
9900 .OO 

9900 .OO 
9900 .OO 

9900.00 
9900.00 

9955.00 
9955.00 

9930 .OO 
9930 .OO 

9915.00 
9915.00 

9920 .OO 
9920.00 

9980.00 
9980.00 

9980.00 

9980.00 

9980.00 
9980.00 

9980 .OO 
9980.00 

STCHR 

10160 .OO 
10160 .OO 

10405.00 
10405.00 

10290.00 
10290.00 

10100 .oo 
10100 .oo 

10090.00 
10090.00 

10055.00 
10055.00 

10100.10 
10100.10 

10100.10 
10100.10 

10100 .oo 
10100 .oo 

10135.00 
10135.00 

10170 .OO 
10170.00 

10150.00 
10150.00 

10100.00 
10100 .oo 

10100 .oo 
10100 .oo 

10100.00 
10100.00 

10100.00 
10100.00 

10100.00 
10100 .oo 

10100.00 
10100.00 

10120.00 
10120.00 

10080.00 
10080.00 

10050.00 
10050.00 

10055.00 
10055.00 

10018.00 
10018.00 

10019.00 

10019.00 

10025.00 
10025.00 

10020.00 
10020.00 

DIFWSX 

2.27 
1.82 

.84 
1.02 

1.13 
1.19 

3.11 
3.01 

2.24 
2.45 

1.55 
1.62 

1.72 
1.44 

. 8 3  

.14 

1.76 
2.16 

.61 
1.24 

2.22 
1.93 

1.99 
2.15 

2.57 
2.42 

1.91 
1.85 

1.01 
.94 

1.27 
1.23 

1.39 
1.79 

2.51 
2.52 

3.27 
2.11 

1.44 
2.35 

.03 

.03 

.18 

.15 

.15 

.16 

1.15 

1.22 

2.19 
2.29 

2.57 
2.45 

TOPWID DEPTH ELMIN VCH 



SECNO Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 



CWSEL 

1060.62 
1060.83 

1060.65 
1060.81 

1062.01 
1062.01 

1062.93 
1062.93 

1063.28 
1063.28 

1063.50 
1063.49 

1063.99 
1063.99 

1064.36 
1064.35 

1064.39 
1064.39 

1064.45 
1064.45 

1064.52 
1064.52 

1064.98 
1064.98 

1066.80 
1066.80 

1068.22 
1068.22 

1069.84 
1069.84 

1071.15 
1071.29 

1071.52 
1071.83 

1071.82 
1072.20 

1072.13 
1072.58 

1072.86 
1073.23 

1073.48 
1074.02 

1074.48 
1074.62 

1076.16 
1076.11 

1076.55 
1076.53 

1076.92 
1076.90 

1077.31 
1077.30 

SSTA 

9603.86 
9603.00 

9956.92 
9956.12 

9969.93 
9969.99 

9954.18 
9954.20 

9953.58 
9953.60 

9964.38 
9964.39 

9972.51 
9972.51 

9885.00 
9885.00 

9846.88 
9847.01 

9858.05 
9858.10 

9863.33 
9863.36 

9880.16 
9880.17 

9878.29 
9878.28 

9923.80 
9923.81 

9900.11 
9900.10 

9735.50 
9920.00 

9532.25 
9920.00 

9375.08 
9920.00 

9805.26 
9940.00 

9769.27 
9930.00 

9548.38 
9900.00 

9961.38 
9962.00 

9921.86 
9923.78 

9914.56 
9915.59 

9875.30 
9876.28 

9926.72 
9926.75 

STCHL 

9960 .OO 
9960.00 

9950.00 
9950.00 

9960.00 
9960 .OO 

9950.00 
9950.00 

9960.00 
9960.00 

9970 .OO 
9970.00 

9975.00 
9975.00 

9895.00 
9895.00 

9935.00 
9935.00 

9925.00 
9925.00 

9910.00 
9910 .OO 

9900.00 
9900.00 

9900 .OO 
9900 .OO 

9930.00 
9930.00 

9895.00 
9895.00 

9920 .OO 
9920 .OO 

9920.00 
9920.00 

9920.00 
9920.00 

9965 .OO 
9965 .OO 

9930 .OO 
9930.00 

9900 .OO 
9900.00 

9965.00 
9965.00 

9955.00 
9955.00 

9955.00 
9955.00 

9960.00 
9960.00 

9930.00 
9930.00 

STCHR 

10055.00 
10055.00 

10050.00 
10050.00 

10045.00 
10045 .OO 

10045.00 
10045.00 

10025.00 
10025.00 

10020 .oo 
10020.00 

10020.00 
10020.00 

10030.00 
10030.00 

10040 .OO 
10040.00 

10035.00 
10035.00 

10040 .OO 
10040.00 

10040 .OO 
10040.00 

10040 .OO 
10040 .OO 

10080.00 
10080.00 

10045.00 
10045.00 

10045.00 
10045.00 

10045.00 
10045.00 

10050.00 
10050.00 

10090 .OO 
10090 .OO 

10070 .OO 
10070.00 

10100.00 
10100.00 

10100.00 
10100.00 

10100.00 
10100.00 

10075.00 
10075.00 

10055.00 
10055.00 

10060 .OO 
10060 .OO 

DIFWSX 

.23 

.19 

.03 
- .01 

1.37 
1.19 

.92 

.92 

.35 

.35 

.21 

.21 

.50 

.50 

.36 

.36 

.04 

.04 

.05 

.05 

.08 

.08 

.46 

.46 

1.81 
1.81 

1.42 
1.42 

1.62 
1.62 

1.30 
1.45 

.37 

.54 

.30 

.38 

.31 

.38 

.73 

.65 

.62 

.79 

1.01 
.60 

1.67 
1.49 

.40 

.41 

.36 

.37 

.40 

.40 

TOPWID 

870.17 
871.00 

82.71 
84.70 

65.14 
65.01 

84.56 
84.50 

78.83 
78.79 

57.49 
57.48 

49.99 
49.98 

160 .OO 
160.00 

213.13 
212.99 

197.92 
197.85 

192.41 
192.38 

167.28 
167.26 

167.63 
167.64 

157.89 
157.88 

144.10 
144.11 

318.09 
133 .OO 

524.14 
136.00 

690.82 
145.00 

351.01 
150.00 

426.45 
140.00 

664.76 
200.00 

154.31 
153.00 

184.05 
181.92 

217.41 
216.02 

228.54 
227.33 

179.66 
179.48 

DEPTH 

3.12 
3.33 

2.95 
3.11 

3.91 
3.91 

4.53 
4.53 

4.68 
4.68 

4.70 
4.69 

4.89 
4.89 

5.06 
5.05 

4.79 
4.79 

4.65 
4.65 

4.52 
4.52 

2.98 
2.98 

2.80 
2.80 

2.52 
2.52 

2.64 
2.64 

3.55 
3.69 

3.72 
4.03 

3.92 
4.30 

3.33 
3.78 

2.66 
3.03 

1.98 
2.52 

2.48 
2.62 

4.06 
4.01 

4.35 
4.33 

4.61 
4.60 

4.91 
4.90 

ELMIN 

1057.50 
1057.50 

1057.70 
1057.70 

1058.10 
1058.10 

1058.40 
1058.40 

1058.60 
1058.60 

1058.80 
1058.80 

1059.10 
1059.10 

1059.30 
1059.30 

1059.60 
1059.60 

1059.80 
1059.80 

1060.00 
1060.00 

1062 .OO 
1062 .OO 

1064 .OO 
1064.00 

1065.70 
1065.70 

1067.20 
1067.20 

1067.60 
1067.60 

1067.80 
1067.80 

1067.90 
1067.90 

1068.80 
1068.80 

1070.20 
1070.20 

1071.50 
1071.50 

1072 .OO 
1072 .OO 

1072.10 
1072.10 

1072.20 
1072.20 

1072.30 
1072.30 

1072.40 
1072.40 



CWSEL 

1077.53 
1077.52 

1077.65 
1077.65 

1077.77 
1077.76 

1077.88 
1077.88 

1077.97 
1077.96 

1078.04 
1078.03 

1080.12 
1080.12 

1080.73 
1080.73 

1080.96 
1080.96 

1081.80 
1081.80 

1082.79 
1082.79 

1083.92 
1083.92 

1085.86 
1086.48 

1087.04 
1088.05 

1087.74 
1088.75 

1090.52 
1090.94 

1093.31 
1093.61 

1095.79 
1096.80 

1098.48 
1099.41 

1100.59 
1101.61 

SSTA 

9812.10 
9812.78 

9825.00 
9825.00 

9850.00 
9850.00 

9890.00 
9890.00 

9900.00 
9900.00 

9865.00 
9865.00 

9600.00 
9600.00 

9920.00 
9920.00 

9940.00 
9940.00 

9940.00 
9940.00 

9900.00 
9900.00 

9961.78 
9961.78 

9905.16 
9950.00 

9926.77 
9955.00 

9971.31 
9960.00 

9724.12 
9800.00 

9432.44 
9775.94 

9116.73 
9700.00 

9146.37 
9800.00 

9640.22 
9900.00 

S T M R  ENDST 

10070.00 10101.46 
10070.00 10101.39 

10080.00 10104.37 
10080.00 10104.31 

10075.00 10112.77 
10075.00 10112.69 

10095.00 10143.63 
10095.00 10143.55 

10120.00 10184.52 
10120.00 10184.41 

10075.00 10150.33 
10075.00 10150.28 

10100.00 10414.10 
10100.00 10414.24 

10110.00 11017.64 
10110.00 11017.64 

10070.00 10611.51 
10070.00 10611.49 

10055.00 10600.78 
10055.00 10600.81 

10075.00 10752.66 
10075.00 10752.66 

10085.00 10754.54 
10085.00 10754.54 

10050.00 10935.01 
10050.00 10210.00 

10070.00 10935.74 
10070.00 10210.00 

10040.00 10854.74 
10040.00 10270.00 

10100.00 11105.66 
10100.00 10250.00 

10100.00 11830.23 
10100.00 10270.00 

10085.00 12266.11 
10085.00 10563.87 

10100.00 11628.63 
10100.00 10300.00 

10100.00 10924.78 
10100.00 10100.00 

DIFWSX 

.22 

.22 

.13 

.13 

.12 

.12 

.11 

.11 

.08 

.08 

.07 

.07 

2.08 
2.09 

.61 

.61 

.23 

.23 

.84 

.84 

.98 

.98 

1.13 
1.13 

1.94 
2.57 

1.18 
1.56 

.71 

.70 

2.78 
2.19 

2.79 
2.66 

2.48 
3.19 

2.69 
2.61 

2.12 
2.20 

TOPWID 

289.37 
288.61 

279.37 
279.31 

262.77 
262.69 

253.63 
253.55 

284.52 
284.41 

285.33 
285.28 

814.10 
814.24 

1097.64 
1097.64 

671.51 
671.49 

660.78 
660.81 

852.66 
852.66 

792.77 
792.77 

999.96 
255.17 

994.24 
255.00 

849.48 
310 .OO 

836.44 
450.00 

1627.94 
494.06 

2581.42 
863.87 

2002.70 
500.00 

1284.57 
200.00 

DEPTH 

5.03 
5.02 

5.15 
5.15 

5.17 
5.16 

5.28 
5.28 

5.27 
5.26 

5.34 
5.33 

.72 

.72 

2.03 
2.03 

2.06 
2.06 

2.40 
2.40 

2.09 
2.09 

1.62 
1.62 

1.56 
2.18 

2.54 
3.55 

1.94 
2.95 

1.12 
1.54 

2.11 
2.41 

.99 
2.00 

1.48 
2.41 

1.29 
2.31 
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Table 2a Corrected FIS Model Results (HEC-RAS Output Table for Upstream) 













Table 2b Corrected FIS Model Results (HEC-RAS Output Table for Downstream) 









Table 3 HEC-RAS Output Summary Table for Post-Project Coditions Model 







I -L I I 
'MainChannel 
Main Channel 

2272893 
22728 93 

100-Year 3200 00' 969.071 973 95 975.461 0004191 
975461 0 004191 

I 

Floodway 3200 00 969 07 97395 
992 
992 

I I 

32659 7909 
326591 7909 

I 

0 85 
0 85 





The computed 100-year floodwater surface elevation from the Corrected Effective 

Model at the downstream cross section of the study reach is 941.2 ft (Station 11932), 

and at the upstream cross section it is 991.9 ft (RM 5.460 in the effective FIS). The 

computed 100-year floodwater surface elevation from the Post-Project Conditions 

Model at the matching downstream cross section is also 941.2 ft, and at the upstream 

cross section it is 992.0 ft (cross section 27173). Water surface elevations at both 

upstream and downstream tie-in locations are matching those from effective FIS 

models very well. 

2.2.3 Riverine Structure Form 

The attached "Riverine Structure Form" is provided per FEMA requirements for 

submittals. 

It should be noted that, due to funding constraints, the construction of the project has 

been divided into the following five separate plan sets: 

Bullard Wash Channelization plans PHASE I - Yuma Road to Lower Buckeye 

Road 

Bullard Wash Channelization plans PHASE I1 - Van Buren Street to Yuma 

Road 

Bullard Wash Channelization plans PHASE III - 1-10 to Van Buren Street 

Yuma Road Bridge 

Van Buren Street Bridge 

Preliminary Construction Plans for each of these plan sets are included in Exhibit B. 

The constraint for the Post-Project Conditions Models is to match or be similar to the 

pre-development wash condition at the upstream and downstream limits of the 

project reaches. The finalized channelization concept is a compound channel section 

with varied bottom width and side slopes. 

Bullard Wash Improvement 
Interstate 10 to Lower Buckeye Road 

CLOMR Submittal 



The proposed bridge for Yuma Road (between Sta. 173 10 and Sta. 17434) consists of 

54'-5" wide twin structures (east bound and west bound) with 3-12 ft travel lanes, a 4  

ft outside shoulder, a 6 ft bike lane, a 6 ft sidewalk, and a 1'-0" combination 

pedestrianlvehicle barrier. The preliminary bridge design plans are shown in Exhibit 

B. 

The proposed bridge for Van Buren Street (between Sta. 22728.93 and Sta. 

22820.93) consists of 42'-5" wide twin structures (east bound and west bound) with 

2-12 ft travel lanes, a 4 ft outside shoulder, a 6 ft bike lane, a 6 ft sidewalk, and a 1'- 

0" combination pedestrianlvehicle barrier. The preliminary bridge design plans are 

shown in Exhibit B. 

The channel has been designed with a stable bed based on allowable velocity 

approach, the flow is streamlined and is designed to stay in the channel, flow is 

coming from upstream of 1-10 within the channel, the bridges are not skewed and 

concrete channel lining with cutoff walls upstream and downstream will be provided 

under the bridges. As far as scour is concerned, lining under the bridge and upstream 

and downstream cutoff walls have been provided to meet long-term degradation 

requirements, the bridge abutments will be constructed on spread footings. Bridge 

abutment and pier scour, in this situation, is not an issue. 

Bullard Wash Improvement 
Interstate 10 to Lower Buckeye Road 

CLOMR Submittal 



A. GENERAL 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERJNE STRUCTURES FORM 

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

Channelization ................ complete Section B 
BridgelCulvert ................. complete Section C 
Dam ............................... complete Section D 
LeveelFloodwall ............. complete Section E 
Sediment Transpo r t  ........ complete Section F (if required) 

Descri~tion Of Structure 

1 Name of Structure: Bullard Wash Channel 

Type (check one): IXI Channelization 

Location of Structure: Entire project reach 

Downstream LimiVCross Section: 12197 

Upstream LimiVCross Section: 26871 

2. Name of Structure: Yuma Bridge 

Type (check one): Channelization 

Location of Structure: Yuma Road 

Downstream LimiVCross Section: 17310 

Upstream LimiffCross Section: 17434 

3. Name of Structure: Van Buren Bridge 

Type (check one) Channelization 

Location of Structure: Van Buren Street 

Downstream LimiVCross Section: 22728.93 

Upstream LimiVCross Section: 22820.93 

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

0.M.B. No. 3067-0148 
Expires September 30,2005 

BridgelCulvert 

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, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Papenwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

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

BridgelCulvert 

Dam 

Dam 

I7 Dam 

FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



B. CHANNELIZATION 
L I Flooding Source: Bullard Wash 

1 Name of Structure: Bullard Wash Channel 

1. Accessorv Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
[7 Superelevated sections 

Debris basinldetention basin 
[7 Other (Describe): 

IXI Drop structures 
[XI Transitions in cross sectional geometry 

Energy dissipator 

2. Drawincr 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 cany 3,200 (ds) andlor the 100-year flood. 

The design elevation in the channel is based on (check one): 

IXI Subcritical flow Critical flow Supercritical flow 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. 

[7 Inlet to channel Outlet of channel IXI At Drop Structures At Transitions 
Other locations (specify): 

4. Sediment Transport Considerations 

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

Flooding Source: Bullard Wash 

Name of St~cture: Yuma Road Bridge &Van Buren Street Bridge 

1. This revision reflects (check one): 

IXI New bridgelculvert not modeled in the FIS 
Modified bridgelculvert previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
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): 

[XI Dimensions (height, width, span, radius, length) [XI Erosion Protection 
[XI Shape (culverts only) [XI Low Chord Elevations - Upstream and Downstream 
[XI Material [XI Top of Road Elevations - Upstream and Downstream 

Beveling or Rounding [XI Structure Invert Elevations - Upstream and Downstream 
IXI Wing Wall Angle [XI Stream Invert Elevations - Upstream and Downstream 
[XI Skew Angle IXI Cross-Section Locations 

Distances Between Cross Sections 

4. Sediment Transport Considerations 

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

FEMA Form 81-89B. SEP 02 Riverine Structures Form MT-2 Form 3 Page 2 of 10 



D. DAM 

Flooding Source: 

Name of Structure: 

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

2. The dam was designed by (check one): Federal agency [7 State agency [7 Local government agency 

Private organization Name of the agency or organization: 

3. Does the project involve revised hydrology? Yes NO 

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

4. Does the submittal include debrislsediment yield analysis? Yes No 

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

5. Does the Base Flood Elevation behind the dam or downstream of the dam change? 

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

Stillwater Elevation Behind the Dam 

FREQUENCY (% annual chance) FIS REVISED 

10-year (10%) 
50-year (2%) 
100-year (1%) 

i 500-year (0.2%) 
Normal Pool Elevation 

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

FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 3 of 10 



Station to 
Station to 
Station to 

E. LEVEEIFLOODWALL 

1. System Elements 

a. This LeveelFloodwall analysis is based on (check one): 

upgrading of an existing leveelfloodwall system 
a newly constructed leveelfloodwall system 

17 reanalysis of an existing leveelfloodwall system 

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

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

c. Structural Type (check one): 

monolithic cast-in place reinforced concrete 
reinforced concrete masonry block 

[7 sheet piling 
Other (describe): 

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

Yes No 

If Yes, by which agency? 

e. Attach certified drawings containing the following information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures. Sheet Numbers: 

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

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

4. A layout detail for the embankment protection measures. Sheet Numbers: 

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

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

Riverine 

3.0 feet or more at the downstream end and throughout [7 Yes No 
3.5 feet or more at the upstream end Yes No 
4.0 feet within 100 feet upstream of all structures andlor constrictions Yes No 

Coastal 

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

Yes No 

2.0 feet above the 1%-annual-chance stillwater surge elevation Yes NO 

Sheet Numbers: 

I 
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E. LEVEEIFLOODWALL (CONTINUED) 
L 1 2. Freeboard (continued) 

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation 
addressing Paragraph 65.10(b)(l)(ii) of the NFlP 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? Yes No 

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): exists does not exist 

If opening exists, list all closures: 

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

Channel Station 

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-1 110-2-1906 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): Velocity Tractive stress 
Attach references 

Left or Right Bank 

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

Reach 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

FEMA Form 81-898, SEP 02 

Opening Type 

Riverine Structures Form 

Sta to I I I I I I I I 

Sideslope 

MT-2 Form 3 Page 5 of 10 

Highest Elevation for 
Opening Invert 

Type of Closure Device 

Flow 
Depth 

Curve or 
Straight 

Depth of 
Toedown 

Stone Riprap 

. D,oo Dso Thickness 



E. LEVEEIFLOODWALL (CONTINUED) 

4. Embankment Protection (continued) 

f. Is a beddinglfilter analysis and design attached? Yes 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 Stability 

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

Overall height: Sta. ; height fi. 

Limiting foundation soil strength: 

Sta. . depth to 

strength 4 = degrees, c = psf 

slope: SS = (h) to (4 

(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 

I I Sudden drawdown 1 .O 

111 Critical flood stage 1.4 

IV Steady seepage at flood stage 1.4 

VI Earthquake (Case I) 1 .O 

(Reference: USACE EM-1 11 0-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? Yes No 

If Yes, describe methodology used: 

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

f. Were uplift pressures at the embankment landside toe checked? Yes No 

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

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

Attach engineering analysis to support construction plans. 

FEMA Form 81-898, SEP 02 Riverine Structures Form 
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E. LEVEEIFLOODWALL (CONTINUED) 

6. Floodwall And Foundation Stability 

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

[7 UBC (1988) or Other (specify): 

b. Stability analysis submitted provides for: 

[7 Overturning Sliding If not, explain: 

c. Loading included in the analyses were: 

Lateral earth @ PA = psf; P, = PS f 

Surcharge-Slope @ , surface PS f 

[7 Wind @ P, = psf 

Seepage (Uplift); Earthquake @ P,, = %g 

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

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. 

Riverine Structures Form 

. - 

Loading Condition 

Dead &Wind 
r 

Dead & Soil 

Dead, Soil, Flood, & 
Impact 

Dead, Soil, & Seismic 

MT-2 Form 3 Page 7 of 10 

Criteria (Min) 

(Ref: FEMA 114 Sept 1986; USACE EM 11 10-2-2502) 

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

e. Foundation bearing strength for each soil type: 

Sta 

Overturn Overturn 

1.5 

1.5 

1.5 

1.3 

Bearing Pressure 

Computed design maximum 

Maximum allowable 

Sliding 

1.5 

1.5 

1.5 

1.3 

To 

Sliding 

f. Foundation scour protection [7 is, is not provided. If provided, attach explanation and supporting documentation: 

Attach engineering analysis to support construction plans. 

Sustained Load (ps9 Short Term Load (psf) 

Sta 

Overturn 

To 

Sliding 



E. LEVEEIFLOODWALL (CONTINUED) 
L 

7. Settlement 

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

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

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

Foundation consolidation 
Embankment compression 
Other (Describe): 

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

Attach engineering analysis to support construction plans. 

8. lnterior Drainaqe 

a. Specify size of each interior watershed: 

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

b. Relationships Established 

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

Yes No 
Yes No 
Yes No 

c. The river flow duration curve is enclosed: Yes NO 

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

e. Which flooding conditions were analyzed? 

Gravity flow (Interior Watershed) Yes No 
Common storm (River Watershed) Yes No 
Historical ponding probability Yes No 
Coastal wave overtopping Yes No 

If No for any of the above, attach explanation. 

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. Yes 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 . 

FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 8 of 10 



E. LEVEEIFLOODWALL (CONTINUED) 
L ( 8. Interior Drainaae (continued) 

i. Will pumping plants be used for interior drainage? 

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

Yes No 

The number of pumps 
I I 

I 
The ponding storage capacity 

1 I 

-- 

Plant # I  

The maximum pumping rate 
I I 

Plant #2 

The maximum pumping head 
I I 

I I 

The pumping starting elevation 
I I 

I The pumping stopping elevation I I 
Is the discharge facility protected? 

I I 

Is there a flood waming plan? I 
1 How much time is available between waming I I 

and flooding? 

I Will the operation be automatic? 

If the pumps are electric, are there backup power sources? 

Yes No 

Yes No 

I (Reference: USACE EM-I1 10-2-3101.3102. 3103,3104, and 3105) 

1 include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all 
, ~nterior watersheds that result in flooding. 

I 9. Other Desian Criteria 

I a. The following items have been addressed as stated: 

Liquefaction 17 is 17 is not a problem 
Hydrocompaction is is not a problem 
Heave differential movement due to soils of high shrink/swell is is not a problem 

I 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 andlor flow velocities floodside of the structure? 
Yes No 

I Attach supporting documentation 

I d. Sediment Transport Considerations: 

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 9 of 10 



E. LEVEEIFLOODWALL (CONTINUED) 

10. Operational Plan And Criteria 

a. Are the plannedhnstalled works in full compliance with Part 65.10 of the NFlP Regulations? Yes No 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFlP regulations? 
Yes No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(~)(2) of the NFlP regulations? 
Yes No 

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

11. Maintenance Plan 

a. Are the plannedhnstalled works in full compliance with Part 65.10 of the NFlP Regulations? Yes No 
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: 

Name of Structure: 

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 acre-feet 

Debris load associated with the base flood discharge: Volume acre-feet 

Sediment transport rate (percent concentration by volume) 

Method used to estimate sediment transport: 

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 andlor deposition: 

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. 

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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3.0 SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

A field survey was conducted to supplement information on the aerial topographic mapping. 

This included shots on existing walls and sewer manholes, rims, and inverts. Detailed cross- 

sections were also taken along Van Buren Street and Yuma Road to assist with the structure 

and roadway designs. The elevation reference marks are shown on the work maps (Exhibit 

C ) .  

3.2 Mapping 

Detailed mapping exceeding FEMA 37 standards for Flood Insurance Study (FIS) mapping 

requirements was developed for this study area by Kenney Aerial Mapping Inc. The flight 

date was May 8,2002. The 1-foot contour maps at a scale of 1 inch = 100 feet were produced 

as work maps and are shown on Exhibit C. 

Bullard Wash Improvement 
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4.0 HYDROLOGY AND HYDRAULICS 

4.1 Hydrology 

The basis for the project hydrology is the Loop 303 Corridor/White Tanks Area Drainage 

Master Plan Update: Draft Existing Condition Hydrology HEC-1 model. Accordingly, the 

project corridor will be designed for the 100-year flood peak of 3,200 cfs. This value is 

predetermined per the contract scope of work. Note that in order to match the Effective FIS 

models and tie into the FIS floodplain and floodway at the upstream and downstream limits of 

the reaches, the cross sections at the upstream and downstream limits were modeled using the 

same flow regime and peak flows as the FIS models. 

4.2 Hydraulic Models 

The HEC-2 models used for this regulatory FIS were prepared by The WLB Group, Inc., 

October 1992, as part of the White TanksIAgua Fria Area Drainage Master Study (ADMS). 

The models were subsequently approved by FEMA through their LOMR process. This model 

is the effective FIS model for the upstream reach. The HEC-RAS model for Bullard Wash 

Channel Improvements is the effective FIS model for the downstream. These models were 

run to create duplicate effective models. The Post-Project Conditions Models were obtained 

by replacing the geometric data for the segments of the existing study wash geometry with the 

proposed incised earthen compound channel section cross section geometry data. 

Bullard Wash Improvement 
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4.3 Parameter Estimation 

4.3.1 Roughness Coefficients 

A significant amount of effort was expended to arrive at a consensus for the 

channel's Manning's n-values. The following is a summary of the values used in the 

Hydraulic Analyses: 

4.3.2 Expansion and Contraction Coefficients 

The values for expansion and contraction coefficients used in this study are 0.30 and 

0.10, respectively. 

4.4 Cross Section Description 

The finalized channelization concept for the study reach of the Bullard Wash, as shown on 

Exhibit C, is a compound channel section with varied bottom width and side slopes. The 

distance between cross sections is about 200 feet for the proposed Bullard Wash channelized 

reach. The three most northern sections (upstream) are taken from the WLB study. Cross 

sections below the drop structure (downstream) are taken from the previous study. 

MANNING'S 'n' 
0.035 

0.036 

0.02 

0.033 (channel) 

0.027 (overbank) 

0.03 

0.025 

The channel between 1-10 and Yuma road will be turf-lined for the entire flow area of the 

100-year flood. Above the flood high water mark, the channel will be either turf-lined or 

desert landscaped. The channel south of Yuma Road will have a 4.5-foot deep turf-lined 

MATERIAL 
Gabions 

Turf, trees 

Roughened 
concrete 

Turf, trees 

Gabions 

Concrete 
(heavy broom 

finish) 

COMPONENT 
Drop Structure 

Channel (greenbelt) 

Channel Lining 

Channel 

(modified 

greenbelt) 

Drop Structure 

Tailwater Swale 
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LOCATION 
South of 1-10 

1-10 toVan Buren St. 

Van Buren to Yuma Rd. 

Van Buren Street and 

Yuma Road Bridges 

Yuma Road to Phase I 

Channel 

Phase I connection 

Entire Alignment 



channel that carries the majority of the 100-year flow with desert landscaping above this 

depth. 

The minimum hydraulic sections developed in the design have been adjusted to incorporate a 

low-flow channel in the section north of Yuma Road and to reflect the use of a 4.5-foot deep 

turf-lined channel south of Yuma Road. The geometry of the low-flow channel, tailwater 

swale, and main channel for both treatments are identified in the design report and are shown 

on the plans. 

The minimum hydraulic sections for each treatment will be adjusted to include aesthetic 

features, such as slope warping, top and toe of channel meandering, terracing, benching, and 

mounds. These features will give the channel a more natural appearance and will result in a 

more pleasing facility. A minimum 300 feet of right-of-way is needed for the hydraulic and 

aesthetic features needed for the channel. This width allows for slope warping, benching, 

terraces, and mounds. This width also considers the City's initial vision of the open space 

corridor. 

Cross section plots are provided in Appendix F. The selected locations of the channel banks 

and assigned Manning's n-values are shown on the plots. The cross sections were selected 

based on the following criteria. 

Representative of the local channel reach. 

Oriented perpendicular to the direction of flow with the perspective of looking 

downstream. 

Do not include ineffective flow areas. 

Large enough to contain the 100-year peak discharge. 

4.5 Modeling Considerations 

4.5.1 Hydraulic Jump and Drop Analysis 

An undular hydraulic jump is formed at the downstream of Yuma Road Bridge. A 

drop structure is required to tie the proposed channel invert into the existing wash 

invert at the end of project just south of the 1-10 crossing. This structure will be an 

interim facility since Bullard Wash will ultimately be channelized to the north at 
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which time this structure will be removed. The drop geometry is shown on the plans 

and details. 

4.5.2 Bridges and Culverts 

Two proposed bridge structures will be built within this study reach: Yuma Road 

Bridge and Van Buren Street Bridge. Each crossing is modeled utilizing HEC-RAS. 

Transitions will be located at both bridge crossings and at the tie-in to the existing 

channel at the beginning of the project. A layout of the tie-in transition is shown on 

the plans. Transitions have been incorporated in the hydraulic model to ensure 

smooth hydraulic operation. Erosion protection including loose riprap upstream of 

the 1-10 drop and concrete channel lining with cut-off walls at each bridge and at the 

transition to the downstream channel has been provided as needed to resist local 

erosive forces created at transition areas. 

4.5.3 Levees and Dikes 

There is no levee or dike within the project limit. 

4.5.4 Islands and Flow Splits 

There are no flow splits or islands within this study reach. 

4.5.5 Ineffective Flow Areas 

In general, there are no ineffective flow areas of concern for this study reach. 

However, there are a few maintenance ramp locations. Cross sections are placed at 

the upstream and downstream limits of the maintenance ramps, thus they are treated 

as ineffective flow areas where possible. 

4.5.6 Supercritical Flow 

The mixed flow option available in HEC-RAS is utilized to analyze the flow regime 

of Bullard Wash. Supercritical reaches within this study area are limited to the 

downstream sloping drop structure and downstream of Yuma Road Bridge. 
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4.5.7 Boundary Conditions 

According to FEMA publication 37 Standard, normal depth (sloping area) method 

was used in the proposed HEC-RAS model for the boundary conditions of both 

upstream and downstream limits of the study reach. 

4.6 Floodway Modeling 

Because the 100-year flow is contained in the modified channel reach, the top widths of both 

floodway and floodplain are the same in the project area and the floodway and floodplain are 

delineated as coincidental. 

4.7 Problems Encountered During the Study 

No problems were encountered during the hydraulic modeling process. 

4.8 Calibration 

No calibration of hydraulic parameters was performed for this study reach. 

4.9 Final Results 

The COE HEC-RAS microcomputer software was used to simulate the riverine characteristics 

of the proposed Bullard Wash channel. The 100-year design discharge for this reach is 3,200 

cfs. Adequate freeboard is maintained throughout the channel based on FCDMC 

requirements of 0 . 2 5 ( ~ + ~ ~ / 2 ~ )  or 1' minimum for subcritical flow regime. The final 

HEC-RAS output for the proposed conditions is shown in Appendix F. 
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5.0 EROSION AND SEDIMENT TRANSPORT 

The allowable velocity for the compound channel section will depend on the individual treatment 

components. The maximum allowable velocity for different channel linings is shown below: 

The design velocities in the channel have been analyzed at different sections to ensure that the 

maximum allowable velocities are not violated for the different linings along the channel section. 

Lining 
Turf 

Desert Landscaping 
Concrete 

It should be noted that the velocity of storm water that is above turf, immediately adjacent to the 

concrete-lined tailwater swale, could be greater than 6.0 ftfs, which ensures that no aggradation will 

occur in the project reach. 

Maximum Allowable Velocity 
6.0 ftfs 
3.5 ftfs 
15.0 ftfs 

Erosion protection including loose riprap upstream of the 1-10 drop and concrete channel lining with 

cut-off walls at each bridge and at the transition to the downstream channel has been provided as 

needed to resist local erosive forces created at transition areas. 
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6.0 DRAFT FIS REPORT DATA 

6.1 Summary of Discharges 

Table 4 provides a summary of discharges in FEMA format for the study area from Flood 

Insurance Study, Maricopa County Arizona and Unincorporated Areas, Volume 1 of 16, 

revised July 19, 2001. Note that the 100-year design peak flow for the project reach is 

modified. 

TABLE 4 

Summary of Discharges in FEMA Format 

Flooding Source and Location 
(Square Miles) 

6.2 Floodway Data 

Because the 100-year flow is contained in the modified channel reach, the top widths of both 

floodway and floodplain are the same in the project area and the floodway and floodplain 

were delineated as coincidental. No floodway data is listed. 

Drainage Area 

Bullard Wash 

6.3 Annotated Flood Insurance Rate Map 

The 100-year effective FIS flows are contained within the proposed study reach as 

documented in this report. Exhibit D contains the revisions to the effective FIRM panels 

04013C2060 F and 04013C2070 G. Refer to Exhibit C for Post-Project Conditions Model 

Work Maps. 

Peak Discharges (cfs) 
' 

10-year 

At Lower Buckeye Road 

At Yuma Road 

Downstream of 1-10 

Upstream of 1-10 

6.4 Flood Profiles 

Figure 2 contains the proposed Bullard Wash Channel flood profiles for the 100-year storm. 
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50-year 

-- 1 Not Computed 

9 1.66 

89.93 

88.27 

88.27 

100-year 

-- 1 

-- 1 

-- 1 

-- 1 

-- 1 

-- 1 

-- 1 

-- 1 

500-year 

3,200 

3,200 

3,200 

5,319 

-- 1 

-- 1 

-- 1 

-- 1 



Bullard Wash Improvements: 1-1 0 to Phase I Plan: Proposed - CLOMR 211 812004 
Geom: Design Geometry Flow: 100-Year Flow 

Cnt 100-Year - - 
Ground 

Main Channel Distance (ft) 

1 in Horiz. = 500 ft 1 in Vert. = 5 ft 

Figure 2 Draft FEMA Flood Profiles 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 2/18/2004 
Geom: Design Geometry Flow: 100-Year Flow 
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APPENDIX A 

General Documentation and Correspondence 



MARIGOPA COUNTY, 

AND INCORPORATED AREAS 
VOLUME II OF 'i6 

0401 3CV001 

COMMUNITY COMMUNITY 
NAME NUMBER 

AVONDALE. CITY OF 040038 
BUCKEYE. TOWN OF 040039 
CAREFREE. TOWN OF 040126 
CAVE CREEK, TOWN OF 040129 
CHANDLER, CITY OF 040040 
EL MIRAGE, CITY OF 040041 

040135 FOUNTAIN HILLS, TOWN OF 
GILA BEND, TOWN OF 040043 
GILBERT, TOWN OF 040044 
GLENDALE. CITY OF 040045 
GOODYEAR, CITY OF 040046 
GUADALUPE. TOWN OF 040111 
LlTCHFlELD PARK, C I M  OF 040128 
MARICOPA COUNTY 
UNINCORPORATED AREAS 040037 
MESA, CITY Of 040048 
PARADISE VALLEY, TOWN OF 040049 
PEORIA, CITY OF 040050 
PHOENIX. CITY OF 040051 
QUEEN CREEK, TOWN OF 040132 
SCOlTS DALE, CITY OF 045012 
SURPRISE, CITY OF 045053 
TEMPE, CITY OF 040054 
TOLLESON, CITY OF 040055 
WICKENBURG. TOWN OF 040056 
YOUNGTOWN, TOWN OF 040057 

REVISED: JULY 19, 2001 



Table 3. Summary of Discharges (~ont'd) 

Drainage Area Peak Discharges (cfs) 
Floodinp Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

White Granite Wash 
At the retention basin on Caterpillar 
Proving Grounds 3.46 -- 1 -- I 1,933 -- 1 

At 0.8 miles upstream of the confluence 
with North Fork White Granite Wash 0.39~ -- 1 -- 1 344 -- 1 

North Fork White Granite Wash 
At 0.1 miles upstream of the confluence 
with White Granite Wash 

191st Avenue Wash 
200 feet north of Interstate 10 
At Indian School Road 
,At Camelback Road 

cn 
Perryville Road Wash 
At Camelback Road 
At the intersection of Camelback Road 
and Perryville Road 
At Glendale Avenue 

~ B u l l a r d  Wash 
At Lower Buckeye Road 91.66 
At Yuma Road 89.93 
Downstream of Interstate 10 88.27 
Upstream of Interstate 10 88.27 
At Indian School Road 84.50 
Downstream of Bethany Home Road Extended 
(limit of detailed study) 39.13 

'NO t Computed 
2~nterpolated Discharge from White ~anks/~gua Fria ADMS HEC-1 Run 
3~eak Discharges Have Been Derived by Performing a HEC-2 Split Flow Analysis Along 191st Avenue Wash 



' ~ e e t  Above S o u t h e r n  P a c i f i c  R a i l r o a d  ' c r o s s  S e c t i o n  Not Used 

BULLARD WASH 
-- . 

T 
A 
B 
L 

MARICOPA COUNTY, AZ 1 1 AND INCORPORATED AREAS 
-. 

FEDERALEMERGENCYMANAGEMENTAGENCY 
FLOODWAY DATA 



500 - YEAR FLOOD 

---- 100 -YEAR FLOOD 

--- 50 - YEAR FLOOD 

------- 10 - YEAR FLOOD 

STREAM BED 

I STREAM DISTANCE IN FEET ABOVE SOUTHERN PACIFIC RAILROAD 



500 YEAR FLOOD 

---- 100 YEAR FLOOD 

--- 50 YEAR FLOOD 

------- 10 YEAR FLOOD 

STREAM BED 

CROSS SECTION 

5000 5500 6000 6500 7000 7500 8000 8500 9000 9500 10000 10500 11000 11500 

STREAM DISTANCE IN FEET ABOVE SOUTHERN PACIFIC RAILROAD 



500 YEAR FLOOD 

---- 1 0 0  YEAR FLOOD 

--- 50 YEAR m O D  

10 YEAR FLOOD 

STREAM BED 

CROSS SECTION 

3 0 12000 12500 13000 13500 14000 14500 15000 15500 16000 16500 17000 17500 18000 

I ,  STREAM DISTANCE IN FEET ABOVE SOUTHERN PACIFIC RAILROAD 



500 YEAR FLOOD 

---- 100 YEAR FLOOD 

--- 50 YEAR FLOOD 

------- 10 YEAR FLOOD 

STREAM BED 

STREAM DISTANCE IN FEET ABOVE SOUTHERN PACIFIC RAILROAD 



APPENDIX B 

HEC-2 Output Files for Duplicate Effective 
FIS Model (Upstream) 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEC-2 WATER SURFACE PROFILES 
t 

* Version 4.6.2; May 1991 
* 

RUN DATE 03SEP96 TIME 09:19:12 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HEC-2 WATER SURFACE PROFILES 

X XxxxxxXXxxxxx xxxxx 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X xxxxx XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX xxxxx XXXXXXX 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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THIS RUN EXECUTED 03SEP96 09:19:12 

Version 4.6.2; May 1991 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY 
100 - YEAR STORM EVENT FLOODPLAIN/FLOODWAY RUN FILE: 10.H21 
BULLARD WASH - FROM BUCKEYE CANAL NORTH TO DYSART DRAIN 

DISCHARGES IN FEILD 4 OF THE QT CARD ARE THE ACTUAL FLOWS AS DERIVED 
FROM THE 24-HOUR STORM HECl MODEL, AS DESCRIBED BY THE COMMENT CARDS. 
(THEY ARE NOT PARTS OF ANY CALCULATION). THOSE IN FEILD 2 & 3 ARE THE 
CAPACITIES WHICH CAUSE NO MORE THAN 1 FT. WSEL EXTENSION, AND ARE USED 
TO DELENIATE THE FLOODPLAIN AND FLOODWAY. 

NOTES ABOUT FLOODWAY: 

FLOODWAY DOWNSTREAM OF SOUTHERN PACIFIC FAIL ROAD (SEC. 1.474) HAS NOT 
BEEN DELENIATED DUE TO UNDEFINED FLOW PATH, AND DUE TO INABILITY OF THE 
CHANNEL DOWNSTREAM OF SEC. 0.668 TO HANDLE THE EXISTING FLOW DUE TO 
LIMITED GRADE AT THE RIGHT OVERBANK. 

FLOODWAY LIMITS, (SEC. 1.474 TO 2.1851, HAVE BEEN SET IDENTICAL TO THE 
FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO HANDLE THE 
EXISTING FLOW. 

FLOODWAY LIMITS, (SEC. 9.898 TO 10.955), HAVE BEEN SET IDENTICAL TO THE 
FLOODPLAIN LIMITS DUE TO THE CONFINEMENT OF FLOW IN A DEFINED CHANNEL. 
A WEIR FLOW ALSO OCCUR OVER THE RIGHT BANK AT SEC. 10.493 THROUGH 10.639 

FLOODWAY LIMITS, (SEC. 11.580 TO 13.1611, HAVE BEEN SET IDENTICAL TO THE 
FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO HANDLE THE 
EXISTING FLOW OR DUE TO THE CONFINEMENT OF FLOW IN A DEFINED CHANNEL. 

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 
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CROSS-SECTION AT BUKEYE CANAL 

Q = Q AT CP364 (=  3110 CFS) . 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE RIGHT OVERBANK. 
DIVERTED FLOW WILL CONTINUE AS SHEET FLOW TO THE WEST. 

FLOODWAY DOWNSTREAM OF SOWHERN PACIFIC RAIL ROAD (SEC. 1.474) 
HAS NOT BEEN DELENIATED DUE TO UNDEFINED FLOW PATH AND DUE TO 
THE INABILITY OF THE CHANNEL DOWNSTREAM OF SEC. 0.668 TO HANDLE 
THE EXISTING FLOW DUE TO LIMITED GRADE AT THE RIGHT OVERBANK. 

ANY WSEL EXTENSION AT SEC. 0.047 TO 0.616 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

PAGE 3 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 



A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

ANY WSEL EXTENSION AT SEC. 0.668 TO 1.378 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

PAGE 4 

QT 3 2596 2596 4895 
Q = Q AT CP364A (= 4895 CFS). 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC. 1.474 WHICH WILL RETURN AT SEC. 0.964 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 
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CROSS-SECTION AT STATE ROUTE 85 

Q = Q AT CP336 (=  4899 CFS) . 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE RIGHT OVERBANK 
DIVERTED "Qn WILL BE RETURNED AT SEC. 0.964 

ANY WSEL EXTENSION AT SEC. 1.474 TO 1.823 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

FLOODWAY LIMITS, (SEC. 1.474 TO 2.1851, HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO 
HANDLE THE EXISTING FLOW. 
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Q = Q AT CP336 (=4899 CFS) . 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 



A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

PAGE 7 

ANY WSEL EXTENSION AT SEC. 2.058 TO 2.185 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

PAGE 8 



CROSS-SECTION 30 FEET SOUTH OF LOWER BUKEYE RD. EXTENDED 

Q = Q AT CP335 (=  4906 CFS) 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

Q = Q AT CP334 (= 4915 CFS). 

PAGE 9 

Q = Q AT 11334 (=  4432 CFS) 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 



A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 

PAGE 10 

CROSS-SECTION AT YUMA RD. 

Q = Q AT CP316 (=  4438 CFS) 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 



PAGE 11 

CROSS-SECTION AT VANBUREN ST. 

PAGE 12 

A 7-SPAN BRIDGE AT 1-10 , (SEE 1-10 PLANS) 



Q = Q AT CP287 (=  5319 CFS). 

9870 10250 

PAGE 13 

CROSS-SECTION AT 280 FEET(AL0NG FLOW PATH) NORTH OF MC DOWELL RD 

Q = Q AT CP286 (=  4662 CFS) . 
A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 



PAGE 14 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING THE RID CANAL 

CROSS-SECTION AT THOMAS RD. EXTENDED 

Q = Q AT CP268 (=  4703 CFS) . 

PAGE 15 

ANY WSEL EXTENSION IS DUE TO LIMITED GRADE AT THE LEFT OVERBANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

Q = Q AT 11268 (=  4088 CFS). 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 



A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

PAGE 16 

AT INDIAN SCHOOL RD. 2 - 8FT x 4FT BC 

Q = Q AT CP253 (= 4121 CFS) . 



PAGE 17 

Q = (Q AT CP241 "AFTER STORAGE ROUTING" +Q AT CP253)/2 
= (4245 + 4121)/2 = 4183 CFS. 

PAGE 18 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 



A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

AT CAMELBACK RD. 4 - 52 INCH CP 

Q = Q AT CP241 (= 4243 CFS) . 
1 

03SEP96 09:19:12 PAGE 19 

Q = Q AT 21241 (= 3693 CFS) 



Q = Q AT 21241 (=  3693 CFS)  . 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC.  10.269 WHICH WILL RETURN AT SEC.  9.544 

Q = ROUTED FLOW FROM SUB. 222 TO SUB. 241 (= 1342 C F S ) .  
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC.  10.269 WHICH WILL RETURN AT SEC.  9.544 

FLOODWAY L I M I T S ,  (SEC.  9.898 TO 10.995). HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN L I M I T S  DUE TO THE CONFINEMENT OF FLOW I N  A 
DFINED CHANNEL. A WEIR FLOW ALSO OCCUR OVER THE RIGHT BANK AT 
SEC.  10.493 THROUGH 10.639 

PAGE 20 

9960 1058 9975 
10145 1060 10325 
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Q HAS BEEN REDUCED DUE TO WEIR FLOW OVER THE RIGHT OVERBANK. 
DIVERTED "Q" WILL BE RETURNED AT SEC. 9.544 

ANY WSEL EXTENSION AT SEC. 10.493 TO 10.639 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

9960 1059.6 10000 

PAGE 22 
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FLOODWAY LIMITS, (SEC. 11.580 TO 13.161),HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO 
HANDLE THE EXISTING FLOW OR DUE TO THE CONFINEMENT OF FLOW IN A 
DEFINED CHANNEL. 

(= 1377 CFS) . 

PAGE 24 

ANY WSEL EXTENSION AT SEC. 12.150 TO 12.534 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 



Q = Q AT CP212 (=  1350 CFS) . 
Q HAS BEEN REDUCED DUE TO LIMITED GWlDE AT THE LEFT OVERBANK. 
DIVERTED FLOW WILL BE RETURNED AT SEC. 12.534 

CROSS-SECTION 12.633 TO 13.161 WERE NOT EXTENDED OVER THE MUCH 
LOWER LEFT OVERBANK SO NOT TO UNDERESTIMATE FLOODPLAIN LIMITS. 

ANY WSEL EXTENSION AT SEC. 12.633 TO 13.161 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

10100 1080 10390 

PAGE 25 

CROSS-SEC. 60 FT.(ALONG FLOW PATH)SOUTH OF GLENDALE AV. EXTENDED 

Q = (Q AT 11212 + DIVERTED FLOW FROM SUB.193 TO SUB. 212)/2 
= (1344 + 1536)/2 = 1440 CFS. 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 



A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

PAGE 26 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 
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A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QcH QROB ALOB A M  AROB VOL TWA R-BANK ELEV 



TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

CROSS-SECTION AT BUKEYE CANAL 

Q = Q AT CP364 (=  3110 CFS) . 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE RIGHT OVERBANK. 
DIVERTED FLOW WILL CONTINUE AS SHEET FLOW TO THE WEST. 

FLOODWAY DOWNSTREAM OF SOUTHERN PACIFIC RAIL ROAD (SEC. 1.474) 
HAS NOT BEEN DELENIATED DUE TO UNDEFINED FLOW PATH AND DUE TO 
THE INABILITY OF THE CHANNEL DOWNSTREAM OF SEC. 0.668 TO HANDLE 
THE EXISTING FLOW DUE TO LIMITED GRADE AT THE RIGHT OVERBANK. 

'SECNO .047 
3280 CROSS SECTION .05 EXTENDED .0 5 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.48 

ANY WSEL EXTENSION AT SEC. 0.047 TO 0.616 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

'SECNO .I21 
3280 CROSS SECTION .12 EXTENDED .23 FEET 

SECNO DEPTH CWSEL CRIWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

*SECNO .201 
3280 CROSS SECTION .20 EXTENDED 

*SECNO .292 
3280 CROSS SECTION .29 EXTENDED 

WSELK EG 
ALOB ACH 
XNL X N M  
ITRIAL IDC 

.53 FEET 

.89 FEET 

Hv 
AROB 
X N R  
ICONT 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

PAGE 29 



,265 DIVIDED FLOW 

3280 CROSS SECTION .38 EXTENDED . 4 9  FEET 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

3265 DIVIDED FLOW 

3280 CROSS SECTION .49 EXTENDED .81 FEET 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

1 
03SEP96 09:19:12 

3265 DIVIDED FLOW 

280 CROSS SECTION .53 EXTENDED .98 FEET 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

3265 DIVIDED FLOW 

3280 CROSS SECTION .62 EXTENDED .05 FEET 

3302 WARNING: CONVEYRNCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.90 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

CCHV= .10 0 CEHV= .300 
*SECNO ,668 
3280 CROSS SECTION .67 EXTENDED .97 FEET 
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ANY WSEL EXTENSION AT SEC. 0.668 TO 1.378 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

'SECNO .776 
3280 CROSS SECTION .78 EXTENDED .35 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.39 

*SECNO .868 
3280 CROSS SECTION .87 EXTENDED .47 FEET 

*SECNO .964 
3280 CROSS SECTION .96 EXTENDED .92 FEET 

;Em0 1.081 
3280 CROSS SECTION 1 .0 8 EXTENDED .58 FEET 

Q = Q AT CP364A (= 4895 CFS) . 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC. 1.474 WHIM WILL RETURN AT SEC. 0.964 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB Q a  QROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

PAGE 32 

OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 

265 DIVIDED FLOW 



301 HV CHANGED MORE THAN WINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

*SECNO 1.317 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN WINS 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L N  
Q QLOB Qa QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.90 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

CROSS-SECTION AT STATE ROUTE 85 
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SEmO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 



Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

'SECNO 1.474 
3280 CROSS SECTION 1.47 EXTENDED .62 FEET 

3301 HV CHANGED MORE THAN WINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Q = Q AT CP336 (=  4899 CFS). 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE RIGHT OVERBANK 
DIVERTED "Q" WILL BE RETURNED AT SEC. 0.964 

ANY WSEL EXTENSION AT SEC. 1.474 TO 1.823 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

FLOODWAY LIMITS, (SEC. 1.474 TO 2.185), HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO 
HANDLE THE EXISTING FLOW. 

CCHV= .3 0 0 CEHV= .500 
*SEOJO 1.517 
3280 CROSS SECTION 1.52 EXTENDED .19 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.98 

*SECNO 1.566 
3280 CROSS SECTION 1.57 EXTENDED .11 FEET 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN WINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.566 3.71 936.21 936.21 .OO 937.38 1.17 .67 .56 934.00 
2600.0 140.4 2399.1 60.4 42.9 266.5 19.0 216.2 157.8 934.00 

1.48 3.27 9.00 3.19 .045 .030 .045 .OOO 932.50 9914.72 
.007773 320. 260. 210. 20 11 0 .OO 150.28 10065.00 

CCHV= .I00 CEHV= ,300 
*SECNO 1.634 
3280 CROSS SECTION 1.63 EXTENDED .97 FEET 

3301 HV CHANGED MORE THAN WINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.06 
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'SECNO 1.680 
3280 CROSS SECTION 1.68 EXTENDED .57 FEET 

*SECNO 1.745 
3280 CROSS SECTION 1.75 EXTENDED .97 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.56 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L m  
Q QLOB QcH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 1.823 
3280 CROSS SECTION 1.82 EXTENDED .81 FEET 

'SECNO 1.893 

3265 DIVIDED FLOW 

Q = Q AT CP336 (=4899 CFS) . 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

'SECNO 1.941 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

3265 DIVIDED FLOW 
I 

3280 CROSS SECTION 2.06 EXTENDED .27 FEET 

ANY WSEL EXTENSION AT SEC. 2.058 TO 2.185 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

3265 DIVIDED FLOW 

3280 CROSS SECTION 2.18 EXTENDED .16 FEET 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

1 
03SEP96 09:19:12 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.93 
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302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .62 



*SECNO 2.536 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

CROSS-SECTION 30 FEET SOUTH OF LOWER BUKEYE RD. EXTENDED 

Q = Q AT CP335 (=  4906 CFS) . 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.47 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .58 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 



( =  4915 CFS) . 

Q = Q AT 11334 (=  4432 CFS) 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .55 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 
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3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68 

CROSS-SECTION AT YUMA RD. 

SEmO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB M L  XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK E L N  
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 



3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 

CROSS-SECTION AT VANBUREN ST. 

Q = Q AT CP298 (= 4446 CFS) 

'302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV 
Q QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I CONT 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 



3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

3301 HV CHANGED MORE THAN HVINS 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 

TIME VLOB VCH mOB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

KRATIO = 1.55 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK E L N  

X N R  WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .39 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 996.00 ELREA= 996.00 

A 7-SPAN BRIDGE AT 1-10 , (SEE 1-10 PLANS) 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV IS 990.75 , NOT 991.08 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS) 

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 
1.05 1.60 2.60 .OO 162.00 6.00 1203.00 2.00 988.00 988.00 

*SECNO 5.460 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49 

CLASS B LOW FLOW 

3420 BRIDGE W.S.= 991.26 BRIDGE VELOCITY= 10.04 CALCULATED CHANNEL AREA= 530. 

EGPRS EGLWC H 3  QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

.OO 992.90 .OO 0. 5319. 1203. 1190. 995.00 997.00 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 997.00 ELREA= 997.00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 



Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.06 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .25 

CROSS-SECTION AT 280 FEET(AL0NG FLOW PATH) NORTH OF MC DOWELL RD 

Q = Q AT CP286 (=  4662 CFS) . 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 4 7  

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.55 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .35 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING THE RID CANAL. 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.54 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB (ICH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH 'mOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .63 

CROSS-SECTION AT THOMAS RD. EXTENDED 

Q = Q AT CP268 (=  4703 CFS) . 

3265 DIVIDED FLOW 

3280 CROSS SECTION 7.05 EXTENDED .57 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.05 

ANY WSEL EXTENSION IS DUE TO LIMITED GRADE AT THE LEFT OVERBANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

'SECNO 7.124 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .45 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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'SECNO 7.407 



265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

'SECNO 7 . 6 7 0  

3302 WARNING: CONVEYANCE CHANGE OLiTSIDE OF ACCEPTABLE RANGE, KRATIO = 1 . 6 2  

CCXV= .300  CMV= .SO0 
*SECNO 7 . 9 7 7  
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

AT INDIAN SCHOOL RD. 2  - 8FT x 4FT BC 

Q = Q AT CP253 ( =  4 1 2 1  CFS) . 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB Q m  QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 



SPECIAL CILVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
2 .013 .50 2.70 .OO 4.00 8.00 30.00 8 1 1021.60 1021.40 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 1184.45..MAY BE TOO LARGE IF INLET CONTROLS. 
5135, EGOC= 1130.06 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
'SECNO 7.983 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1027.02 
5150, EG OF 1027.02 LESS THAN XEG OF 1027.38 
SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH AWLV ELTRD WEIRLN 
1184.45 1130.06 .OO 3604. 489. 8.070 64.0 1025.30 2296. 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .55 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 
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Q = (Q AT CP241 "AFTER STORAGE ROUTING" +Q AT CP253)/2 
= (4245 + 4121)/2 = 4183 CFS. 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .55 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.33 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK E L N  
AROB VOL TWA R-BANK E L N  
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

Caw= .300 CEHV= .500 
'SECNO 9.095 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

AT CAMELBACK RD. 4 - 52 INCH CP 

(=  4243 CFS) . 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
4 .013 .50 2.70 .OO 4.50 .OO 30.00 1 1 1042.50 1042.30 

CHART 1 - CONCRETE PIPE CULVERT; NO BNELED RING ENTRANCE 
SCALE 1 - SQUARE EDGE ENTRANCE WITH HEADWALL 

5130, EGIC= 1222.54..MAY BE TOO LARGE IF INLET CONTROLS. 
-135, EGOC= 1161.27 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
3ECNO 9.100 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1049.01 
5150, EG OF 1049.01 LESS THAN XEG OF 1049.78 
SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
1222.54 1161.27 .OO 3678. 597. 8.321 63.6 1046.30 1108. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L N  
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH M R  WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COF!AR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KWLTIO = .38 

CCHV= .I00 CEHV= .300 
SECNO 9.292 
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3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KWLTIO = .45 



3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.91 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB Q m  QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

Q = Q AT 21241 (= 3693 CFS) . 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC. 10.269 WHICH WILL RETURN AT SEC. 9.544 

'SECNO 9.741 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.29 

CCHV= .10 0 CEHV= .300 
'SECNO 9.898 
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'302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .41 



Q = ROWED FLOW FROM SUB. 222 TO SUB. 241 (= 1342 CFS). 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC. 10.269 WHICH WILL RETURN AT SEC. 9.544 

FLOODWAY LIMITS, (SEC. 9.898 TO 10.995), HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE CONFINEMENT OF FLOW IN A 

1 
03SEP96 09:19:12 

DFINED CHANNEL. A WEIR FLOW ALSO OCCUR OVER THE RIGHT BANK AT 
SEC. 10.493 THROUGH 10.639 

'SECNO 9.994 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .27 

'SECNO 10.108 

'302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KWLTIO = 1.42 

Q = Q AT CP222 (= 1380 CFS) . 
Q HAS BEEN REDUCED DUE TO WEIR FLOW OVER THE RIGHT OVERBANK 
DIVERTED "Q"  WILL BE RETURNED AT SEC. 9.544 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB Qa QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL M C H  XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 
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'SECNO 10.493 
3280 CROSS SECTION 10.49 EXTENDED .76 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RRNGE, KRATIO = 3.61 

ANY WSEL EXTENSION AT SEC. 10.493 TO 10.639 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

*SECNO 10.587 
3280 CROSS SECTION 10.59 EXTENDED .19 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .40 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB V M  VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

'SECNO 11.416 
11.416 2.66 1072.86 .OO .OO 1072.98 
1380.0 177.3 992.6 210.1 138.5 316.0 

7.49 1.28 3.14 1.43 .045 .030 
.001358 400. 580. 680. 2 0 

SECNO DEPTH CWSEL CRIWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

HV HL OLOSS L-BANK E L N  
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT COWLR TOPWID ENDST 
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HV HL OLOSS L-BANK E L N  
AROB VOL TWA R-BANK E L N  
XNR WTN ELMIN SSTA 
ICONT COWLR TOPWID ENDST 

3301 HV CHANGED MORE THAN WINS 

585 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 



7720 CRITICAL DEPTH ASSUMED 

FLOODWAY LIMITS, (SEC. 11.580 TO 13.161),HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO 
HANDLE THE EXISTING FLOW OR DUE TO THE CONFINEMENT OF FLOW IN A 
DEFINED CHANNEL. 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.76 

Q = Q AT CP221A (=  1377 CFS) 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 12.150 
3280 CROSS SECTION 12.15 EXTFNDED .45 FEET 

ANY WSEL EXTENSION AT SEC. 12.150 TO 12.534 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

PAGE 63 



PAGE 64 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENJST 

*SECNO 12.244 
3280 CROSS SECTION 12.24 EXTENDED .48 FEET 

*SECNO 12.345 
3280 CROSS SECTION 12.35 EXTENDED .59 FEET 

*SECNO 12.439 
3280 CROSS SECTION 12.44 EXTENDED .57 FEET 

*SECNO 12.534 
3280 CROSS SECTION 12.53 EXTENDED .54 FEET 

CCHV= .I00 CEHV= .300 
*SECNO 12.633 
3280 CROSS SECTION 12.63 EXTENDED .12 FEET 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 
1 

03SEP96 09:19:12 

Q = Q AT CP212 (=  1350 CFS). 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE LEFT OVERBANK. 
DIVERTED FLOW WILL BE RETURNED AT SEC. 12.534 

CROSS-SECTION 12.633 TO 13.161 WERE NOT EXTENDED OVER THE MUCH 
LOWER LEFT OVERBANK SO NOT TO UNDERESTIMATE FLOODPLAIN LIMITS. 

ANY WSEL EXTENSION AT SEC. 12.633 TO 13.161 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

CCHV= .10 0 CEHV= .300 
*SECNO 12.700 
3280 CROSS SECTION 12.70 EXTENDED .73 FEET 
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302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 7.51 



'SECNO 12.758 
3280 CROSS SECTION 12.76 EXTENDED .66 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .41 

*SECNO 12.867 
3280 CROSS SECTION 12.87 EXTENDED .91 FEET 

CROSS-SEC. 60 FT.(ALONG FLOW PATHISOUTH OF GLENDALE AV. EXTENDED 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"SECNO 13.044 
3280CROSSSECTION 13.04EXTENDED .58 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KFATIO = .50 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.47 

Q = (Q AT 11212 + DIVERTED FLOW FROM SUB.193 TO SUB. 212)/2 
= (1344 + 1536)/2 = 1440 CFS. 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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3265 DIVIDED FLOW 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.77 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .34 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 13.667 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.02 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 
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'SECNO 13.782 



'65 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE WLNGE, KRATIO = .44 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.15 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB A M  AROB VOL TWA R-BANK ELEV 
TIME VLOB V M  VROB XNL X N M  XNR WTN ELMIN SSTA 
SLOPE XLOBL X L M  XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .67 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

52 NPROF 

SECNO 
Q 
TIME 
SLOPE 

INQ NINV IDIR STRT METRIC HVINS Q 

3 

IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

-1 

WSEL FQ 

912.32 

CHNIM ITRACE 

DEPTH CWSEL CRIWS WSELK EG EN HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 
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'PROF 2 



CROSS-SECTION AT BUKEYE CANAL 

Q = Q AT CP364 (= 3110 CFS). 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE RIGHT OVERBANK. 
DIVERTED FLOW WILL CONTINUE AS SHEET FLOW TO THE WEST. 

FLOODWAY DOWNSTREAM OF SOUTHERN PACIFIC RAIL ROAD (SEC. 1.474) 
HAS NOT BEEN DELENIATED DUE TO UNDEFINED FLOW PATH AND DUE TO 
THE INABILITY OF THE CHANNEL DOWNSTREAM OF SEC. 0.668 TO HANDLE 
THE EXISTING FLOW DUE TO LIMITED GRADE AT THE RIGHT OVERBANK. 

*SECNO .047 
3280 CROSS SECTION .05 EXTENDED .05 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.47 

ANY WSEL EXTENSION AT SEC. 0.047 TO 0.616 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

*SECNO .I21 
'280 CROSS SECTION .12 EXTENDED .23 FEET 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO .201 
3280 CROSS SECTION .20 EXTENDED 

*SECNO .292 
3280 CROSS SECTION .2 9 EXTENDED 

3265 DIVIDED FLOW 

280 CROSS SECTION .3 8 EXTENDED 

.53 FEET 

.89 FEET 

.49 FEET 
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A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

3265 DIVIDED FLOW 

3280 CROSS SECTION .49 EXTENDED .81 FEET 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

1 
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*SECNO .531 

3265 DIVIDED FLOW 

3280 CROSS SECTION .53 EXTENDED .98 FEET 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

3265 DIVIDED FLOW 

3280 CROSS SECTION .62 EXTENDED .05 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.90 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 0.668 

CCHV= .10 0 CEHV= .300 
*SECNO .668 
3280 CROSS SECTION .67 EXTENDED .97 FEET 

ANY WSEL EXTENSION AT SEC. 0.668 TO 1.378 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 
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'SECNO .776 
3280 CROSS SECTION .78 EXTENDED .35 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.39 

*SECNO .868 
3280 CROSS SECTION .87 EXTENDED .47 FEET 

*SECNO .964 
3280 CROSS SECTION .96 EXTENDED .92 FEET 

*SECNO 1.081 
3280 CROSS SECTION 1.08 EXTENDED .58 FEET 

Q = Q AT CP364A (= 4895 CFS) . 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC. 1.474 WHICH WILL RETURN AT SEC. 0.964 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CRRRIYING THE FLOW 
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3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN WINS 

685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBRBLE MINIMUM SPECIFIC ENERGY 



7720 CRITICAL DEPTH ASSUMED 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

'SECNO 1.317 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH . XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.90 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO THE EFFECTIVENESS OF THE RIGHT 
OVERBANK IN CARRIYING THE FLOW 

'SECNO 1.435 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

CROSS-SECTION AT STATE ROUTE 85 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L N  
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 



'SECNO 1.474 
!80 CROSS SECTION 1.47 EXTENDED .62 FEET 

3301 HV CHANGED MORE THAN WINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Q = Q AT CP336 ( =  4899 CFS). 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE RIGHT OVERBANK 
DIVERTED "Q" WILL BE RETURNED AT SEC. 0.964 

ANY WSEL EXTENSION AT SEC. 1.474 TO 1.823 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

FLOODWAY LIMITS, (SEC. 1.474 TO 2.185), HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO 
HANDLE THE EXISTING FLOW. 

CCHV= .300 CEHV= .500 
'SECNO 1.517 
3280 CROSS SECTION 1.52 EXTENDED .19 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

'SECNO 1.566 
280 CROSS SECTION 1.57 EXTENDED .11 FEET 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNM 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

KRATIO = 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.566 3.71 936.21 936.21 .OO 937.38 1.17 .67 .56 934.00 
2600.0 140.4 2399.1 60.4 42.9 266.5 19.0 216.2 157.8 934.00 

1.48 3.27 9.00 3.19 .045 .030 .045 .OOO 932.50 9914.72 
.007773 320. 260. 210. 20 11 0 .OO 150.28 10065.00 

CCHV= .10 0 CEHV= .300 
*SECNO 1.634 
3280 CROSS SECTION 1.63 EXTENDED .97 FEET 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.06 
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OLOSS L-BANK E L N  
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 



'SEW 1.680 
180 CROSS SECTION 1.68 EXTENDED .57 FEET 

*SEQJO 1.745 
3280 CROSS SECTION 1.75 EXTENDED .97 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.56 

SEQJO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.823 
3280 CROSS SECTION 1.82 EXTENDED .81 FEET 

"SECNO 1.893 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

'SECNO 1.941 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KWLTIO = .66 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 



SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

3265 DIVIDED FLOW 

3280 CROSS SECTION 2.06 EXTENDED .27 FEET 

ANY WSEL EXTENSION AT SEC. 2.058 TO 2.185 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

165 DIVIDED FLOW 

3280 CROSS SECTION 2 .I8 EXTENDED .16 FEET 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 2.371 

1 
03SEP96 09:19:12 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.07 

'SECNO 2.371 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47 
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3470 ENCROACHMENT STATIONS= 9835.0 10210.0 TYPE= 1 TARGET= 
2.435 4.75 944.65 .OO 943.91 945.15 .50 

4899.0 1267.1 2745.5 886.5 368.2 387.9 360.8 
1.84 3.44 7.08 2.46 .045 .030 .070 

.003358 335. 335. 335. 2 0 0 

CROSS-SECTION 30 FEET SOUTH OF LOWER BUKEYE RD. EXTENDED 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB Q a  QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

170 ENCROACHMENT STATIONS= 9800.0 10205.0 TYPE= 1 TARGET= 405.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3302 WARNING: CONVEYANCE CHANGE OLTSIDE OF ACCEPTABLE RRNGE, KRATIO = .69 

3470 ENCROACHMENT STATIONS= 9880.0 10225.0 TYPE= 1 TARGET= 345.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KWLTIO = 1.67 

3470 ENCROACHMENT STATIONS= 9830.0 10180.0 TYPE= 1 TARGET= 350.000 
2.883 5.29 953.79 .OO 952.83 954.04 .25 2.01 .02 950.20 

4906.0 2326.6 841.0 1738.4 608.7 133.8 682.6 398.6 224.2 950.10 
1.98 3.82 6.29 2.55 .045 .030 .070 .OOO 948.50 9830.00 

.002210 580. 590. 580. 2 0 0 .OO 350.00 10180.00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH X N R  WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 2.977 

'SECNO 3.070 

3470 ENCROACHMENT STATIONS= 9730.0 10190.0 TYPE= 1 TARGET= 460.000 

Q = Q AT 11334 (=  4432 CFS). 

'SECNO 3.291 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .43 

3470 ENCROACHMENT STATIONS= 9987.0 10330.0 TYPE= 1 TARGET= 343.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 

S E W  DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.05 

3470 ENCROACHMENT STATIONS= 9840.0 10365.0 TYPE= 1 TARGET= 525.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 
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'SECNO 3.491 

A DIVIDED FLOW MIGHT OCCUR DUE TO SPLIT FLOW POTENTIAL AT 
UPSTREAM CROSS-SECTION 3.602 

CCHV= .I00 CEHV= .300 
'SECNO 3.602 

3470 ENCROACHMENT STATIONS= 9840.0 10170.0 TYPE= 1 TARGET= 330.000 

CROSS-SECTION AT YUMA RD. 

Q = Q AT CP316 (=  4438 CFS) 
1 

03SEP96 09:19:12 

'SECNO 3.702 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 9550.0 10140.0 TYPE= 1 TARGET= 590.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 9550.0 10070.0 TYPE= 1 TARGET= 520.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3470 ENCROACHMENT STATIONS= 9500.0 10095.0 TYPE= 1 TARGET= 595.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB am QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 



SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

3470 ENCROACHMENT STATIONS= 9780.0 10125.0 TYPE= 1 TARGET= 
4.101 5.15 973.85 .OO 973.16 974.17 .32 

4438.0 1717.6 2351.0 369.5 577.6 423.3 135.3 
2.44 2.97 5.55 2.73 .070 .040 .070 

.004162 650. 650. 650. 2 0 0 

3470 ENCROACHMENT STATIONS= 9840.0 10110.0 TYPE= 1 TARGET= 
4.356 4.98 977.58 .OO 976.54 977.86 .29 

4438.0 1269.3 2764.4 404.3 469.9 546.6 161.4 
2.54 2.70 5.06 2.51 .070 .040 .070 

.002454 630. 630. 630. 3 0 0 

3470 ENCROACHMENT STATIONS= 9850.0 10160.0 TYPE= 1 TARGET= 
4.496 4.82 979.22 .OO 978.22 979.45 .23 

4438.0 1110.2 3059.8 267.9 492.3 698.0 123.5 
2.59 2.26 4.38 2.17 .070 .040 ,070 

.001873 740. 740. 740. 2 0 0 

*SECNO 4.625 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .61 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB X N L  XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 9850.0 10150.0 TYPE= 1 TARGET= 300.000 

CROSS-SECTION AT VANBUREN ST. 

Q = Q AT CP298 (=  4446 CFS) . 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.40 
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3470 ENCROACHMENT STATIONS= 9800.0 10200.0 TYPE= 1 TARGET= 400.000 
4.701 4.06 982.06 .OO 981.33 982.18 .12 .69 .03 100000.00 

4446.0 .O 4446.0 .O .O 1623.8 .O 676.0 304.7 100000.00 
2.67 .OO 2.74 .OO .OOO ,040 .OOO .OOO 978.00 9800.00 

.000861 400. 400. 400. 2 0 0 .OO 400.00 10200.00 



-302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .44 

3470 ENCROACHMENT STATIONS= 9850.0 10150.0 TYPE= 1 TARGET= 300.000 
4.858 3.25 983.25 .OO 982.47 983.65 .40 1.39 .08 100000.00 

4446.0 .O 4446.0 .O .O 878.4 .O 699.8 311.4 100000.00 
2.71 .OO 5.06 .OO .OOO .040 ,000 .OOO 980.00 9850.00 

.004535 860. 830. 820. 2 0 0 .OO 300.00 10150.00 

3470 ENCROACHMENT STATIONS= 9820.0 10105.0 TYPE= 1 TARGET= 285.000 
5.009 4.36 986.26 .OO 985.58 986.56 .30 2.90 .O1 983.70 

4446.0 1340.6 3069.3 36.1 464.3 622.9 18.7 717.9 316.7 982.50 
2.76 2.89 4.93 1.93 .070 .040 ,070 .OOO 981.90 9820.00 

.002993 800. 795. 840. 3 0 0 .OO 285.00 10105.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 9800.0 10090.0 TYPE= 1 TARGET= 290.000 
5.153 4.41 988.71 .OO 987.81 989.04 .33 2.47 .01 985.60 

4446.0 1539.1 2906.9 .O 530.1 553.6 .O 737.3 321.8 100000.00 
2.81 2.90 5.25 .OO .070 .040 .OOO .OOO 984.30 9800.00 

.003450 775. 765. 730. 2 0 0 .OO 290.00 10090.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.60 

3470 ENCROACHMENT STATIONS= 9700.0 10100.0 TYPE= 1 TARGET= 400.000 
5.282 4.83 990.33 .OO 989.36 990.45 .13 1.40 .02 987.00 

4446.0 2273.5 1827.1 345.5 1086.0 492.3 183.2 759.6 327.2 986.00 
2.88 2.09 3.71 1.89 .070 .040 .070 .OOO 985.50 9700.00 

.001353 690. 680. 665. 3 0 0 .OO 400.00 10100.00 

3301 HV CHANGED MORE THAN WINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .53 

3470 ENCROACHMENT STATIONS= 9913.0 10087.0 TYPE= 1 TARGET= 174.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 996.00 ELREA= 996.00 

A 7-SPAN BRIDGE AT 1-10 , (SEE 1-10 PLANS) 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 



SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 
1 . 0 5  1 .60  2.60 . O O  1 6 2 . 0 0  6 .00  1203.00  2 . 0 0  988.00  988.00 

'SEQIJO 5.460 
CLASS A LOW FLOW 

3420 BRIDGE W.S.= 991.45 BRIDGE VELOCITY= 9.46  CALCULATED CHANNEL AREA= 562.  

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

.OO 9 9 2 . 9 1  .14  0 .  5319.  1 2 0 3 .  1190.  995.00  997.00 0 .  

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 997.00  ELREA= 997.00  

Q = Q AT CP287 (= 5319 CFS) 

3 3 0 1  HV CHANGED MORE THAN WINS 

'302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2 .54  

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .48  

CROSS-SECTION AT 280 FEET(AL0NG FLOW PATH) NORTH OF MC DOWELL RD 

Q = Q AT CP286 (=  4662 CFS) . 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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SECNO 5 . 8 4 0  



A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

'SECNO 5.960 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR W TN ELMIN SSTA 
SLOPE XLOBL X L M  XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 9800.0 10300.0 TYPE= 1 TARGET= 500.000 
6.086 3.50 1001.80 .OO 1001.07 1002.02 .22 2.44 .O1 999.20 

4662.0 570.4 2713.4 1378.3 237.8 609.9 532.4 885.0 360.9 999.20 
3.17 2.40 4.45 2.59 .070 ,045 .070 .OOO 998.30 9800.00 

.004105 655. 665. 685. 2 0 0 .OO 500.00 10300.00 

*SECNO 6.217 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.57 

3470 ENCROACHMENT STATIONS= 9670.0 10300.0 TYPE= 1 TARGET= 630.000 
6.217 3.55 1003.65 .OO 1002.98 1003.74 .10 1.71 .01 1000.30 

4662.0 1332.0 2119.3 1210.7 720.6 689.8 646.6 912.2 369.8 1000.30 
3.25 1.85 3.07 1.87 .070 .045 .070 ,000 1000.10 9670.00 

.001661 620. 690. 745. 3 0 0 .OO 630.00 10300.00 

*SECNO 6.414 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB Q M  QROB ALOB ACH AROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 



'SECNO 6.627 

3470 ENCROACHMENT STATIONS= 9700.0 10100.0 TYPE= 1 TARGET= 400.000 
6.627 3.34 1010.14 .OO 1009.15 1010.43 .29 2.61 .04 1007.50 

4662.0 1829.5 2832.5 .O 574.9 573.0 .O 996.4 398.3 100000.00 
3.44 3.18 4.94 .OO .070 .045 ,000 .OOO 1006.80 9700.00 

.005584 650. 620. 580. 2 0 0 .OO 400.00 10100.00 

3301 HV CHANGED MORE THAN WINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9850.0 10200.0 TYPE= 1 TARGET= 350.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING THE RID CANAL. 

'SECNO 6.864 
3280 CROSS SECTION 6.86 EXTENDED .09 FEET 

3301 HV CHANGED MORE THAN HVINS 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR W TN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 5.79 

CROSS-SECTION AT THOMAS RD. EXTENDED 
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265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42 

3470 ENCROACHMENT STATIONS= 8810.0 11090.0 TYPE= 1 TARGET= 2280.000 

ANY WSEL EXTENSION IS DUE TO LIMITED GRADE AT THE LEFT OVERBANK 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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SECNO DEPTH CWSEL CRIWS WSELK EG H V  HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .46 

3470 ENCROACHMENT STATIONS= 9575.0 11025.0 TYPE= 1 TARGET= 1450.000 

Q = Q AT 11268 (=  4088 CFS). 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .46 

3470 ENCROACHMENT STATIONS= 9650.0 10680.0 TYPE= 1 TARGET= 1030.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3265 DIVIDED FLOW 

1 
03SEP96 09:19:12 PAGE 95 

SECNO DEPTH CWSEL CRIWS WSELK EG . HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 



170 ENCROACHMENT STATIONS= 9741.0  10710.0 TYPE= 1 TARGET= 969.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE 0F.ACCEPTABLE RANGE, KRATIO = .67 

3470 ENCROACHMENT STATIONS= 9750.0  10450.0  TYPE= 1 TARGET= 700.000 
7 .552 2 . 8 1  1 0 2 0 . 9 1  . O O  1020.13  1 0 2 1 . 0 6  .15  2 . 5 1  .03 1018.50  

4088.0  1 2 3 4 . 3  562.0  2291.7  491.8  1 0 0 . 3  9 1 5 . 1  1 2 6 1 . 5  513.8  1018.90  
4 . 2 1  2 . 5 1  5 .60  2.50 .070 .035 ,070 .OOO 1 0 1 8 . 1 0  9750 . O O  

.005119 7 6 5 .  765.  765.  2 0 0 .OO 700.00 10450.00  

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49  

3470 ENCROACHMENT STATIONS= 9850.0  10390.0  TYPE= 1 TARGET= 540.000 
7 .670 4.79 1 0 2 2 . 9 9  .OO 1022.08  1023.13  .14  2 . 0 7  . O O  1019.20 

4088.0  1 1 0 7 . 0  761.2 2219.8  468.9  1 4 4 . 9  1078.5  1 2 8 4 . 5  522.7  1019.90 
4 .27  2 . 3 6  5 .25  2 . 0 6  .070 .035 .070 . O O O  1018.20  9850.00  

.002314 625.  625.  625.  2 0 0 . O O  540.00  10390.00  

3470 ENCROACHMENT STATIONS= 9850.0  10400.0  TYPE= 1 TARGET= 550.000 
7 .799 5 . 0 0  1024.20  . O O  1023.27  1024.30  .10  1 .17  . O O  1020.00  

4088.0  861.2  870.2 2356.6 461.7  204.8  1330.8 1313.3  531.3  1020.00  
4 .36  1 .87  4.25 1 . 7 7  .070 .035 .070 .OOO 1 0 1 9 . 2 0  9850.00 

.001330 6 8 0 .  680.  680.  3 0 0 . O O  550.00 10400.00  

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L N  
Q QLOB Q a  QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL M C H  XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 9900.0  10500.0  TYPE= 1 TARGET= 600.000 
7 .924 4 . 2 8  1025.38  . O O  1024.65  1 0 2 5 . 5 1  .13 1 . 2 0  . 0 1  1022.20  

4088.0  462.8  723.3 2 9 0 1 . 9  2 0 9 . 9  1 4 2 . 6  1 3 5 1 . 9  1341.3  540.0  1022.00  
4 .42  2 . 2 1  5 . 0 7  2 . 1 5  ,070 .035 .070 .OOO 1021.10  9900.00  

.002630 660.  660.  660.  1 0 0 . O O  600.00  10500.00  

3 3 0 1  HV CHANGED MORE THAN WINS 

3685 20  TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9920.0  10670.0  TYPE= 1 TARGET= 750.000 

AT INDIAN SCHOOL RD. 2 - 8FT x 4FT BC 
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SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
2 .013 .50 2.70 .OO 4.00 8.00 30.00 8 1 1021.60 1021.40 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

5130, EGIC= 1184.45..MAY BE TOO LARGE IF INLET CONTROLS. 
5135, EGOC= 1130.64 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
'SECNO 7.983 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1027.59 
5150, EG OF 1027.59 LESS THAN XEG OF 1028.25 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QcH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB M L  XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL X L M  XLOBR ITRIAL IDC ICONT COWLR TOPWID ENDST 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
1184.45 1130.64 .OO 3585. 542. 9.964 64.0 1025.30 2679. 

3470 ENCROACHMENT STATIONS= 9920.0 10670.0 TYPE= 1 TARGET= 750.000 
7.983 6.15 1027.75 .OO 1027.14 1028.25 .50 .OO .OO 1021.60 

4121.0 240.2 1225.4 2655.4 126.7 123.0 1304.6 1352.4 544.8 1021.60 
4.44 1.90 9.96 2.04 .030 .013 .030 .OOO 1021.60 9920.00 

i .000674 30. 30. 30. 4 0 0 .OO 750.00 10670.00 

3470 ENCROACHMENT STATIONS= 9870.0 10325.0 TYPE= 1 TARGET= 455.000 
8.069 4.62 1028.62 .OO 1027.69 1028.74 .12 .37 .11 1024.20 

4121.0 626.2 1885.2 1609.6 369.5 503.4 976.4 1370.2 551.1 1024.20 
4.49 1.69 3.74 1.65 .070 .035 .070 .OOO 1024.00 9870.00 

.001024 455. 455. 455. 2 0 0 .OO 455.00 10325.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .50 

3470 ENCROACHMENT STATIONS= 9880.0 10175.0 TYPE= 1 TARGET= 295.000 
8.169 4.81 1029.41 .OO 1028.59 1029.77 .37 .96 .07 1025.60 

4121.0 1031.9 1287.9 1801.2 339.0 175.3 561.6 1387.8 555.6 1025.30 
4.52 3.04 7.35 3.21 .070 .035 .070 .OOO 1024.60 9880 .OO 

.004177 525. 525. 525. 2 0 0 .OO 295.00 10175.00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 



TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL X L M  XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 8.364 

3470 ENCROACHMENT STATIONS= 9870.0 10230.0 TYPE= 1 TARGET= 360.000 
8.364 5.69 1033.09 .OO 1032.17 1033.38 .29 1.19 .O1 1029.20 

4121.0 1040.5 1496.8 1583.7 389.6 237.4 654.1 1415.5 563.1 1029.90 
4.59 2.67 6.30 2.42 .070 .035 .070 .OOO. 1027.40 9870.00 

.002778 370. 380. 410. 2 0 0 .OO 360.00 10230.00 

*SECNO 8.544 

3470 ENCROACHMENT STATIONS= 9750.0 10995.0 TYPE= 1 TARGET= 1245.000 

Q = (Q AT CP241 "AFTER STORAGE ROUTING" +Q AT ~ ~ 2 5 3 ) / 2  
= (4245 + 4121)/2 = 4183 CFS. 

3265 DIVIDED FLOW 

170 ENCROACHMENT STATIONS= 9960.0 11200.0 TYPE= 1 TARGET= 1240.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 9950.0 11000.0 TYPE= 1 TARGET- 1050.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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3265 DIVIDED FLOW 

180 CROSS SECTION 8.85 EXTENDED .54 FEET 



A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

*SECNO 8.965 
3280 CROSS SECTION 8.97 EXTENDED .74 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.75 

3470 ENCROACHMENT STATIONS= 9740.0 10190.0 TYPE= 1 TARGET= 450.000 
8.965 4.34 1047.04 .OO 1046.21 1047.20 .16 2.52 .01 1043.50 

4183.0 2207.0 1054.3 921.7 863.4 216.7 439.4 1511.0 614.9 1044.70 
4.84 2.56 4.86 2.10 ,070 .035 ,070 .OOO 1042.70 9740.00 

.002533 615. 615. 615. 3 0 0 .OO 450.00 10190.00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 9775.0 10038.0 TYPE= 1 TARGET= 263.000 
9.034 4.64 1048.04 .OO 1047.14 1048.39 .35 1.13 .06 1043.90 

4183.0 2515.0 1668.0 .O 768.0 261.9 .O 1521.7 617.9 100000.00 
4.86 3.27 6.37 .OO .070 .035 .OOO .OOO 1043.40 9775.00 

.003902 365. 365. 365. 3 0 0 .OO 263.00 10038.00 

CCHV= .3 0 0 CEHV= .500 
'SECNO 9.095 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

AT CAMELBACK RD. 4 - 52 INCH CP 

Q = Q AT CP241 ( =  4243 CFS). 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
4 .013 .50 2.70 .OO 4.50 .OO 30.00 1 1 1042.50 1042.30 

CHART 1 - CONCRETE PIPE CULVERT; NO BEVELED RING ENTRANCE 
SCALE 1 - SQUARE EDGE ENTRANCE WITH HEADWALL 

5130, EGIC= 1222.54..MAY BE TOO LARGE IF INLET CONTROLS. 
5135, EGOC= 1161.32 ..MAY BE TOO LARGE IF ObTLET CONTROLS. 
'SECNO 9.100 

'PECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1049.05 
150. EG OF 1049.05 LESS THAN XEG OF 1049.91 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK E L N  
TIME VLOB V M  VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
1222.54 1161.32 .OO 3652. 601. 9.656 63.6 1046.30 1131. 

3470 ENCROAMMENT STATIONS= 9470.0 10070.0 TYPE= 1 TARGET= 600.000 
9.100 6.45 1048.95 .OO 1049.15 1049.91 .95 .OO .OO 1042.50 

4243.0 1468.6 2745.6 28.7 845.4 284.3 28.6 1530.7 621.5 1042.50 
4.87 1.74 9.66 1.00 .030 .013 .030 .OOO 1042 .50 9470.00 

.000593 30. 30. 30. 5 0 0 .OO 600.00 10070.00 

3301 HV CHANGED MORE THAN WINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .36 

3470 ENCROACHMENT STATIONS= 9645.0 10160.0 TYPE= 1 TARGET= 515.000 
9.189 2.45 1050.35 1049.80 1050.18 1050.69 .34 .60 .18 1048.80 

4243 .O 1740.4 2502.6 .O 530.2 460.5 .O 1542.2 627.5 100000.00 
4.90 3.28 5.43 .OO .045 .030 .OOO ,000 1047.90 9645.00 

.004536 470. 470. 460. 8 17 0 .OO 515.00 10160.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .69 

3470 ENCROACHMENT STATIONS= 9690.0 10120.0 TYPE= 1 TARGET= 430.000 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB A M  AROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 9.396 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.45 
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470 ENCROACHMENT STATIONS= 9425.0 10140.0 TYPE= 1 TARGET= 715.000 
9.493 2.00 1058.10 .OO 1057.73 1058.31 .20 1.91 .OO 1057.10 



3470 ENCROACHMENT STATIONS= 9200.0 10065.0 TYPE= 1 TARGET= 865.000 
9.544 2.10 1059.10 .OO 1058.81 1059.24 .14 .93 .01 1058.00 

3693.0 2945.7 747.3 .O 1049.2 194.7 .O 1583.1 651.1 100000.00 

5.04 2.81 3.84 .OO .045 .030 .OOO .OOO 1057.00 9200.00 

.004091 200. 270. 280. 1 0 0 .OO 865.00 10065.00 

Q = Q AT 21241 (= 3693 CFS). 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC. 10.269 WHICH WILL RETURN AT SEC. 9.544 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L N  
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 9.741 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.14 

3470 ENCROACHMENT STATIONS= 9530.0 10455.0 TYPE= 1 TARGET= 925.000 
9.741 3.26 1060.46 .OO 1060.21 1060.52 .06 .49 .02 1057.50 

3113.0 1332.9 1525.7 254.4 929.3 639.7 303.4 1606.1 663.2 1058.00 
5.13 1.43 2.39 .84 .045 .030 .045 .OOO 1057.20 9530.00 

.000542 480. 530. 300. 3 0 0 .OO 925.00 10455.00 

3470 ENCROACHMENT STATIONS= 9500.0 10423.0 TYPE= 1 TARGET= 923.000 
9.807 3.33 1060.63 .OO 1060.39 1060.68 .05 .16 .OO 1057.60 

3113.0 1212.1 1568.7 332.2 960.1 735.2 374.4 1621.5 670.4 1058.00 
5.19 1.26 2.13 .89 .045 .030 ,045 .OOO 1057.30 9500.00 

.000417 335. 345. 345. 2 0 0 .OO 923.00 10423.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47 

3470 ENCROACHMENT STATIONS= 9603.0 10474.0 TYPE= 1 TARGET= 871.000 

Q = ROUTED FLOW FROM SUB. 222 TO SUB. 241 (= 1342 CFS). 
Q HAS BEEN REDUCED BY THE SAME DIVERSION AT THE REACH UPSTREAM 
OF SEC. 10.269 WHIM WILL RETURN AT SEC. 9.544 

FLOODWAY LIMITS, (SEC. 9.898 TO 10.995). HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE CONFINEMENT OF FLOW IN A 
DFINED CHANNEL. A WEIR FLOW ALSO OCCUR OVER THE RIGHT BANK AT 
SEC. 10.493 THROUGH 10.639 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .24 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42 

Q = Q AT CP222 (=  1380 CFS). 
Q HAS BEEN REDUCED DUE TO WEIR FLOW OVER THE RIGHT OVERBANK. 
DIVERTED "Q" WILL BE RETURNED AT SEC. 9.544 

'SECNO 10.328 
10.328 4.69 1063.49 .OO 1063.50 1063.77 .27 .28 .03 1062.00 
800.0 3.7 795.2 1.1 4.2 188.8 1.4 1658.7 689.4 1062.00 
5.56 .88 4.21 .76 .045 .028 ,045 .OOO 1058.80 9964.39 

.001096 335. 310. 290. 2 0 0 .OO 57.48 10021.87 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB Q a  QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 10.493 
3280 CROSS SECTION 10.49 EXTENDED .75 FEET 
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3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.61 



ANY WSEL EXTENSION AT SEC. 10.493 TO 10.639 IS DUE TO LIMITED 
GRADE AT THE RIGHT OVERBANK. 

*SECNO 10.587 
3280 CROSS SECTION 10.59 EXTENDED .19 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL X L M  XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .40 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB Q M  QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB V M  VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.27 

3470 ENCROACHMENT STATIONS= 9920.0 10053.0 TYPE= 1 TARGET= 133.000 
11.067 3.69 1071.29 .OO 1071.15 1071.52 .23 1.09 .03 1069.50 
1380.0 .O 1373.7 6.3 .O 359.2 6.1 1692.9 703.2 1070.00 

5.95 .OO 3.82 1.04 .OOO .030 .045 .OOO 1067.60 9920.00 
.001488 380. 380. 380. 3 0 0 .OO 133.00 10053.00 

"SECNO 11.306 

3470 ENCROACHMENT STATIONS= 9940.0 10090.0 TYPE= 1 TARGET= 150.000 
11.306 3.78 1072.58 .OO 1072.13 1072.73 .15 .37 .OO 1070.00 
1380.0 100.9 1279.1 .O 59.5 397.6 .O 1705.3 707.3 100000.00 

6.06 1.70 3.22 .OO .045 .030 .OOO .OOO 1068.80 9940.00 
.000927 400. 410. 400. 2 0 0  .OO 150.00 10090.00 

3470 ENCROACHMENT STATIONS= 9930.0 10070.0 TYPE= 1 TARGET= 140.000 
11.416 3.03 1073.23 .OO 1072.86 1073.45 .22 .69 .02 1071.00 
1380.0 .O 1380.0 .O .O 367.9 .O 1710.7 709.1 100000.00 

6.11 .OO 3.75 .OO .OOO .030 .OOO .OOO 1070.20 9930.00 
.001648 400. 580. 680. 2 0 0 .OO 140.00 10070.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL X L M  XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 9900.0 10100.0 TYPE= 1 TARGET= 200.000 
11.510 2.52 1074.02 .OO 1073.48 1074.16 .14 .70 .01 1072.00 
1380.0 .O 1380.0 .O .O 463.7 .O 1715.4 711.1 100000.00 

6.15 .OO 2.98 .OO .OOO .030 .OOO .OOO 1071.50 9900.00 
.001210 340. 500. 640. 2 0 0 .OO 200.00 10100.00 

PAGE 108 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .38 



~ 4 7 0  ENCROACHMENT STATIONS= 9962.0 10115.0 TYPE= 1 TARGET= 153 .OOO 

FLOODWAY LIMITS, (SEC. 11.580 TO 13.161),HAVE BEEN SET IDENTICAL 
TO THE FLOODPLAIN LIMITS DUE TO THE INABILITY OF THE CHANNEL TO 
HANDLE THE EXISTING FLOW OR DUE TO THE CONFINEMENT OF FLOW IN A 
DEFINED CHANNEL. 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.16 

Q = Q AT CP221A (=  1377 CFS) . 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 12.150 
3280 CROSS SECTION 12.15 EXTENDED .45 FEET 

ANY WSEL EXTENSION AT SEC. 12.150 TO 12.534 IS DUE TO LIMITED 
GRADE AT THE LEFT OVERBANK. 
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'SECNO 12.244 



7280 CROSS SECTION 12.24 EXTENDED .47 FEET 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB Qa QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 12.345 
3280 CROSS SECTION 12.35 EXTENDED .58 FEET 

'SECNO 12.439 
3280 CROSS SECTION 12.44 EXTENDED .57 FEET 

*SECNO 12.534 
3280 CROSS SECTION 12.53 EXTENDED .54 FEET 

CCHV= .I00 CEHV= ,300 
*SECNO 12.633 
3280CROSSSECTION 12.63EXTENDED .12 FEET 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Q = Q AT CP212 (=  1350 CFS) . 
Q HAS BEEN REDUCED DUE TO LIMITED GRADE AT THE LEFT OVERBANK. 
DIVERTED FLOW WILL BE RETURNED AT SEC. 12.534 

CROSS-SECTION 12.633 TO 13.161 WERE NOT EXTENDED OVER THE MUCH 
LOWER LEFT OVERBANK SO NOT TO UNDERESTIMATE FLOODPLAIN LIMITS. 

ANY WSEL EXTENSION AT SEC. 12.633 TO 13.161 IS DUE TO LIMITED 
1 

03SEP96 09:19:12 

GRADE AT THE LEFT OVERBANK. 

CCHV= .10 0 CEHV= ,300 
*SECNO 12.700 
3280CROSSSECTION 12.70EXTENDED .73 FEET 

-302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 7.48 
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*SECNO 12.758 
3280 CROSS SECTION 12.76 EXTENDED .66 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .41 

*SECNO 12.867 
3280 CROSS SECTION 12.87 EXTENDED .91 FEET 

CROSS-SEC. 60 FT.(ALONG FLOW PATH)SOIITH OF GLENDALE AV. EXTENDED 

*SECNO 13.044 
3280 CROSS SECTION 13.04 EXTENDED .58 FEET 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QcH QROB ALOB ACH AROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH X N R  WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .50 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 9950.0 10210.0 TYPE= 1 TARGET= 260 .OOO 

Q - (Q AT 11212 + DIVERTED FLOW FROM SUB.193 TO SUB. 212)/2 - (1344 + 1536)/2 = 1440 CFS. 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 
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7302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.38 



3470 ENCROACHMENT STATIONS= 9955.0 10210.0 TYPE= 1 TARGET= 255.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 9960.0 10270.0 TYPE= 1 TARGET= 310 .OOO 

A DIVIDED FLOW MIGHT OCCUR DUE TO CROSSING AN IRRIGATION TANK 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .49 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.80 

3470 ENCROAMMENT STATIONS= 9765.0 10270.0 TYPE= 1 TARGET= 505.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH X N R  WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

* S E W  13.782 
3280 CROSS SECTION 13.78 EXTENDED .3 0 FEET 
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3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47 



7470 ENCROACHMENT STATIONS= 9700.0 10570.0 TYPE= 1 TARGET= 870.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

*SECNO 13.902 
3280 CROSS SECTION 13.90 EXTENDED .3 1 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.52 

3470 ENCROACHMENT STATIONS= 9800.0 10300.0 TYPE= 1 TARGET= 500.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

*SECNO 14.023 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .49 

3470 ENCROACHMENT STATIONS= 9900.0 10100.0 TYPE= 1 TARGET= 200.000 

A DIVIDED FLOW MIGHT OCCUR DUE TO SHEET FLOW TYPE IN THIS REGION 

SECNO 
Q 
TIME 
SLOPE 

DEPTH CWSEL 
QLOB QcH 
VLOB VCH 
XLOBL XLCH 

CRIWS WSELK EG 
QROB ALOB ACH 
VROB XNL XNCH 
XLOBR ITRIAL IDC 

HV 
AROB 
XNR 
I CONT 
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HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
C O W  TOPWID ENDST 
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THIS RUN EXECUTED 03SEP96 09:19:24 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE- ASTERISK ( * )  AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

BULLARD WASH - FROM BUCK 

SUMMARY PRINTOW 

S E W  Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10*KS VCH 



912.73 
912.73 

913.03 
913.03 

913.39 
913.39 

913.69 
913.69 

914.01 
914.01 

914.18 
914.18 

916.05 
916.05 

918.26 
918.26 

920.95 
920.95 

CWSEL 

922.17 
922.17 

924.12 
924.12 

926.28 
926.28 

926.68 
926.68 

927.45 
927.45 

929.70 
929.70 

930.38 
930.38 

931.17 
931.17 

933.62 
933.62 

934.88 
934.88 

936.21 
936.21 

938.27 
938.27 

938.77 
938.77 

939.17 
939.17 

939.41 
939.41 

939.71 
939.71 

9452.89 
9452.48 

9724.61 
9724.55 

9860.27 
9860.27 

9688.08 
9688.05 

9875.31 
9875.31 

9897.62 
9897.62 

9669.96 
9669.96 

9620 .OO 
9620.00 

9975.00 
9975.00 

SSTA 

9970 .OO 
9970.00 

9970 .OO 
9970.00 

9955.00 
9955.00 

9959.96 
9959.96 

9974.25 
9974.25 

9970.74 
9970.74 

9965.18 
9965.18 

9966.34 
9966.34 

9045.76 
9045.76 

9266.45 
9266.45 

9914.72 
9914.72 

9832.50 
9832.50 

9761.32 
9761.32 

9787.12 
9787.12 

9432.35 
9432.35 

9093.62 
9093.62 

9980 .OO 
9980 .OO 

9970.00 
9970 .OO 

9960 .OO 
9960 .OO 

9970 .OO 
9970 .OO 

9970.00 
9970 .OO 

9965.00 
9965.00 

9960.00 
9960.00 

9950.00 
9950 .OO 

9975.00 
9975.00 

STCHL 

9970 .OO 
9970.00 

9970 .OO 
9970.00 

9955.00 
9955.00 

9945.00 
9945.00 

9960 .OO 
9960 .OO 

9960.00 
9960 .OO 

9960.00 
9960.00 

9965.00 
9965.00 

9985.00 
9985 .OO 

9905.00 
9905.00 

9955.00 
9955.00 

9970 .OO 
9970 .OO 

9970.00 
9970.00 

9960 .OO 
9960.00 

9970.00 
9970 .OO 

9960.00 
9960 .OO 

10100.00 
10100.00 

10100.00 
10100.00 

10070.00 
10070.00 

10095.00 
10095.00 

10090.00 
10090.00 

10090.00 
10090.00 

10090 .OO 
10090.00 

10035.00 
10035.00 

10025.00 
10025.00 

STCHR 

10020.00 
10020 .oo 

10045.00 
10045.00 

10090.00 
10090.00 

10060.00 
10060.00 

10060.00 
10060.00 

10050 .OO 
10050.00 

10035.00 
10035.00 

10070.00 
10070 .OO 

10015.00 
10015.00 

10080.00 
10080.00 

10045.00 
10045.00 

10025.00 
10025.00 

10025.00 
10025.00 

10040 .OO 
10040.00 

10050.00 
10050.00 

10040.00 
10040.00 

.19 

.19 

.29 

.29 

.37 

.37 

.30 

.30 

.32 

.32 

.16 

.16 

1.88 
1.88 

2.21 
2.21 

2.69 
2.69 

DIFWSX 

1.22 
1.22 

1.95 
1.95 

2.15 
2.15 

.40 

.40 

.77 

.77 

2.25 
2.25 

.68 

.68 

.79 

.79 

2.45 
2.45 

1.26 
1.26 

1.33 
1.33 

2.06 
2.06 

.49 

.49 

.40 

.40 

.25 

.25 

.30 

.30 

1367.11 
1367.52 

1095.39 
1095.45 

939.73 
939.73 

1604.23 
1604.28 

1469.90 
1469.90 

1385.91 
1385.91 

844.48 
844.48 

665.47 
665.47 

510.12 
510.12 

TOPWID 

515.69 
515.69 

441.24 
441.24 

451.38 
451.38 

453.30 
453.30 

242.61 
242.61 

300.91 
300.91 

370.84 
370.84 

162.61 
162.61 

1034.24 
1034.24 

813.55 
813.55 

150.28 
150.28 

232.50 
232.50 

338.68 
338.68 

422.88 
422.88 

822.65 
822.65 

1080.16 
1080.16 

PAGE 117 

DEPTH ELMIN VCH 



939.90 
939.90 

CWSEL 

940.10 
940.10 

941.27 
941.27 

942.66 
942.66 

943.50 
943.68 

943.66 
943.94 

943.91 
944.65 

945.80 
946.79 

949.13 
949.54 

950.61 
951.54 

952.83 
953.79 

954.27 
954.94 

956.13 
956.94 

957.36 
958.31 

959.72 
960.55 

961.76 
962.69 

963.20 
964.04 

964.68 
965.47 

CWSEL 

966.76 
967.29 

969.26 
970.24 

971.29 
972.18 

973.16 
973.85 

975.08 
976.09 

8961.19 
8961.19 

SSTA 

8915.50 
8915.50 

8850 .OO 
8850 .OO 

9310.00 
9310.00 

9438.68 
9600 .OO 

9277.62 
9650 .OO 

9260.15 
9835.00 

9771.15 
9850 .OO 

9565.75 
9800 .OO 

9624.70 
9880 .OO 

9596.60 
9830 .OO 

9642.89 
9820.00 

9527.59 
9790.00 

9569.20 
9730.00 

9986.41 
9987.00 

9673.73 
9840.00 

9597.03 
9870.00 

9699.47 
9840.00 

SSTA 

9239.20 
9550.00 

9185.54 
9550.00 

9234.97 
9500.00 

9372.68 
9780.00 

9456.52 
9780.00 

9975.00 
9975.00 

STCHL 

9950.00 
9950.00 

9970.00 
9970 .OO 

9965 .OO 
9965.00 

9975.00 
9975.00 

9975.00 
9975.00 

9985.00 
9985.00 

9965.00 
9965.00 

9925.00 
9925.00 

9985.00 
9985 .OO 

9985.00 
9985.00 

9980.00 
9980.00 

9945.00 
9945.00 

9970.00 
9970 .OO 

9970.00 
9970 .OO 

9985.00 
9985.00 

9980 .OO 
9980.00 

9880.00 
9880.00 

S T M L  

9955.00 
9955.00 

9955.00 
9955.00 

9930.00 
9930.00 

9960 .OO 
9960.00 

9935.00 
9935.00 

10025.00 
10025.00 

STCHR 

10030 .OO 
10030.00 

10035.00 
10035.00 

10045 .OO 
10045.00 

10040 .OO 
10040 .OO 

10030 .OO 
10030 .OO 

10085.00 
10085.00 

10060.00 
10060.00 

10050 .oo 
10050 .OO 

10020 .oo 
10020 .oo 

10015.00 
10015.00 

10050.00 
10050 .OO 

10025.00 
10025.00 

10020.00 
10020 .oo 

10020.00 
10020.00 

10015.00 
10015.00 

10020.00 
10020.00 

10100 .oo 
10100 .oo 

STCHR 

10055.00 
10055.00 

10070.00 
10070 .OO 

10095.00 
10095.00 

10080.00 
10080 .OO 

10075.00 
10075.00 

.19 

.19 

DIFWSX 

.20 

.20 

1.17 
1.17 

1.39 
1.39 

.84 
1.02 

.16 

.26 

.25 

.71 

1.89 
2.14 

3.33 
2.75 

1.47 
2 .oo 

2.22 
2.25 

1.44 
1.15 

1.86 
2.01 

1.22 
1.36 

2.36 
2.24 

2.04 
2.14 

1.44 
1.36 

1.48 
1.43 

DIFWSX 

2.08 
1.82 

2.50 
2.94 

2.03 
1.94 

1.87 
1.67 

1.92 
2.24 

700.71 
700.71 

TOPWID 

696.81 
696.81 

772.16 
772.16 

472.18 
472.18 

1206.62 
460.00 

1501.93 
420.00 

1482.58 
375.00 

979.53 
400.00 

1136.32 
371.24 

1066.90 
345.00 

877.27 
350.00 

871.33 
235.00 

1123.98 
390.00 

1088.78 
460 .OO 

880.55 
343.00 

1205.55 
525.00 

1059.92 
390.00 

806.16 
330.00 

TOPWID 

1003.67 
361.21 

999.61 
344.03 

1203.78 
595.00 

1121.26 
345.00 

909.25 
295.00 

3.60 
3.60 

DEPTH 

3.80 
3.80 

4.67 
4.67 

5.46 
5.46 

5.70 
5.88 

4.26 
4.54 

4.01 
4.75 

2.30 
3.29 

3.93 
4.34 

3.31 
4.24 

4.33 
5.29 

4.37 
5.04 

3.83 
4.64 

3.46 
4.41 

2.52 
3.35 

3.46 
4.39 

3.70 
4.54 

2.78 
3.57 

DEPTH 

3.36 
3.89 

4.16 
5.14 

4.39 
5.28 

4.46 
5.15 

3.78 
4.79 

936.30 
936.30 

ELMIN 

936.30 
936.30 

936.60 
936.60 

937.20 
937.20 

937.80 
937.80 

939.40 
939.40 

939.90 
939.90 

943.50 
943.50 

945.20 
945.20 

947.30 
947.30 

948.50 
948.50 

949.90 
949.90 

952.30 
952.30 

953.90 
953.90 

957.20 
957.20 

958.30 
958.30 

959.50 
959.50 

961.90 
961.90 

ELMIN 

963.40 
963.40 

965.10 
965.10 

966.90 
966.90 

968.70 
968.70 

971.30 
971.30 
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4.496 
4.496 

4.625 
4.625 

4.701 
4.701 

4.858 
4.858 

5.009 
5.009 

5.153 
5.153 

5.282 

5.282 

5.430 
5.430 

5.460 
5.460 

5.563 
5.563 

5.727 
5.727 

3SEP96 

SECNO 

5.840 
5.840 

5.960 
5.960 

6.086 
6.086 

6.217 
6.217 

6.320 
6.320 

6.414 
6.414 

6.509 
6.509 

6.627 
6.627 

6.674 
6.674 

6.864 
6.864 

6.877 
6.877 

7.045 
7.045 

7.124 

978.22 
979.22 

980.50 
981.04 

981.33 
982.06 

982.47 
983.25 

985.58 
986.26 

987.81 
988.71 

989.36 
990.33 

991.08 
991.77 

991.91 
991.91 

993.68 
994.06 

994.29 
995.30 

CWSEL 

996.51 
997.23 

998.50 
999.38 

1001.07 
1001.80 

1002.98 
1003.65 

1003.99 
1004.59 

1005.26 
1005.82 

1006.65 
1007.61 

1009.15 
1010.14 

1012.43 
1012.24 

1013.86 
1014.60 

1013.90 
1014.63 

1014.08 
1014.78 

1014.23 

9633.19 
9850 .OO 

9600.36 
9850 .OO 

9598.20 
9800.00 

9685.11 
9850 .OO 

9604.63 
9820.00 

9495.23 
9800.00 

9212.57 

9700 .OO 

9912.54 
9913.00 

9910.79 
9913 .OO 

9147.47 
9850 .OO 

9219.67 
9897.83 

SSTA 

9321.12 
9930.81 

9630.08 
9960.00 

9413.59 
9800 .OO 

9373.64 
9670.00 

9555.93 
9650.00 

9137.79 
9700.00 

8840.75 
9690.00 

9641.15 
9700.00 

9802.91 
9850.00 

7178.88 
8100.00 

7164.51 
8000.00 

7680.00 
8810.00 

8104.96 

9975.00 
9975.00 

9835.00 
9835.00 

9685.00 
9685.00 

9705.00 
9705.00 

9935.00 
9935.00 

9945.00 
9945.00 

9945.00 
9945.00 

9899.90 
9899.90 

9899.90 
9899.90 

9850.00 
9850.00 

9935.00 
9935.00 

STCHL 

9970.00 
9970.00 

9960.00 
9960 .OO 

9900.00 
9900.00 

9900 .OO 
9900.00 

9900.00 
9900.00 

9900.00 
9900.00 

9900.00 
9900.00 

9900 .OO 
9900 .OO 

9955.00 
9955.00 

9930.00 
9930 .OO 

9915.00 
9915.00 

9920.00 
9920.00 

9980 .OO 

10130.00 
10130.00 

10160.00 
10160.00 

10405.00 
10405.00 

10290 .OO 
10290.00 

10100 .oo 
10100 .oo 

10090.00 
10090.00 

10055.00 
10055.00 

10100.10 
10100.10 

10100.10 
10100.10 

10100.00 
10100.00 

10135.00 
10135 .OO 

STCHR 

10170 .OO 
10170 .OO 

10150 .OO 
10150 .OO 

10100.00 
10100.00 

10100 .oo 
10100.00 

10100.00 
10100.00 

10100 .oo 
10100 .oo 

10100.00 
10100.00 

10100 .oo 
10100 .oo 

10120.00 
10120.00 

10080.00 
10080 .OO 

10050.00 
10050.00 

10055 .OO 
10055.00 

10018.00 

800.31 
310.00 

778.15 
300.00 

876.90 
400.00 

666.89 
300 .OO 

803.32 
285.00 

890.30 
290.00 

1261.83 
400.00 

174.93 
174.00 

178.41 
174.00 

1729.53 
350.00 

1276.17 
352.17 

TOPWID 

1360.99 
369.19 

1373.63 
440.00 

1451.48 
500.00 

1528.09 
630.00 

1470.67 
650.00 

1812.72 
600.00 

2548.06 
510.00 

1456.82 
400.00 

1210.24 
337.14 

5112.90 
2590.00 

4120.93 
2550.00 

4521.98 
2215.97 

3690.22 

3.82 
4.82 

2.40 
2.94 

3.33 
4.06 

2.47 
3.25 

3.68 
4.36 

3.51 
4.41 

3.86 
4.83 

3.08 
3.77 

3.91 
3.91 

5.18 
5.56 

3.29 
4.30 

DEPTH 

3.11 
3.83 

2.60 
3.48 

2.77 
3.50 

2.88 
3.55 

3.09 
3.69 

2.66 
3.22 

2.55 
3.51 

2.35 
3.34 

3.93 
3.74 

2.86 
3.60 

2.90 
3.63 

2.98 
3.68 

2.63 

974.40 
974.40 

978.10 
978.10 

978.00 
978.00 

980.00 
980.00 

981.90 
981.90 

984.30 
984.30 

985.50 
985.50 

988.00 
988.00 

988.00 
988.00 

988.50 
988.50 

991.00 
991.00 

ELMIN 

993.40 
993.40 

995.90 
995.90 

998.30 
998.30 

1000.10 
1000.10 

1000.90 
1000.90 

1002.60 
1002.60 

1004.10 
1004.10 

1006.80 
1006.80 

1008.50 
1008.50 

1011 .oo 
1011.00 

1011.00 
1011.00 

1011.10 
1011.10 

1011.60 

24.44 
18.73 

52.55 
49.70 

6.99 
8.61 

58.27 
45.35 

25.67 
29.93 

34.24 
34.50 

14.32 
13.53 

96.31 
48.64 

61.87 
61.71 

3.76 
9.54 

46.32 
31.29 
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28.93 
33.67 

34.54 
32.39 

42.90 
41.05 

17.79 
16.61 

19.43 
17.90 

34.58 
37.89 

20.11 
32.06 

159.82 
55.84 

75.87 
136.21 

3.68 
4.06 

9.49 
5.08 

2.26 
2.50 

8.37 



9650.00 

9 7 4 0 . 8 1  
9741.00 

9240.52 
9750.00 

9159.30 
9850 . O O  

SSTA 

9388.63 
9850.00 

9532.10 
9900.00 

9258.59 
9920 . O O  

9142.52 
9920.00 

9234.93 
9870 . O O  

9353.09  
9880.00  

9 4 3 9 . 2 6  
9925.00  

9 2 4 7 . 8 6  
9870.00  

9 1 3 0 . 0 1  
9860.00 

9 7 1 3 . 1 6  
9750.00  

9741.96 
9960.00  

9429.78  
9950 .OO 

9 1 0 4 . 1 1  
9770.00 

9137.38  
9740.00 

9330.00  
9775.00 

9127.05  
9470.00 

9091.80 
9470.00  

9980 .OO 

9980.00 
9980.00  

9980 .OO 
9980.00  

9980 .OO 
9980 .OO 

STCHL 

9970.00 
9970.00 

9970.00 
9970.00 

9990 . O O  
9990.00  

9990 .OO 
9990.00 

9960.00 
9960.00 

9980.00  
9980.00  

9980.00 
9980.00 

9975.00  
9975.00 

9980.00 
9980 . O O  

9975.00 
9975.00 

9960 .OO 
9960 .OO 

9950.00 
9950.00 

9970.00 
9970 .OO 

9970 .OO 
9970.00  

9970 . O O  
9970 . O O  

9978.00  
9978.00 

9978.00 
9978.00 

1 0 0 1 9 . 0 0  

10025.00  
10025.00  

10020 .oo 
10020.00  

10015.00 
10015.00 

STCHR 

10015.00  
10015.00  

10010 .oo 
10010.00  

10010.00  
10010.00 

10010.00  
10010.00  

10070 . O O  
10070 .OO 

10020.00  
10020.00 

10020.00  
10020.00  

10025.00  
10025.00  

10025.00  
10025.00  

10100 .oo 
10100.00  

10010.00 
10010 .oo 

10010 .oo 
10010.00  

10020.00  
1 0 0 2 0 . 0 0  

10033 .OO 
10033 . O O  

10038.00  
10038.00  

10022 .oo 
10022 .oo 

10022 .oo 
10022 .oo 

1 . 2 2  

2 . 1 9  
2 . 2 9  

2 . 5 7  
2 . 4 5  

1 . 9 5  
2 .08  

DIFWSX 

1 . 1 9  
1 . 2 1  

1 . 3 8  
1 . 1 8  

2 . 3 5  
2.20 

.14  

.16 

.55 

.87 

.90  

.79 

2 . 2 4  
2 .43  

1 . 3 4  
1 . 2 5  

2 . 2 6  
1 . 7 7  

1 . 7 5  
1 . 9 6  

1 . 8 8  
2.13 

2 . 2 8  
2 . 1 4  

3 . 1 6  
3 .35  

2 . 7 1  
2 . 5 9  

.93 
1 . 0 0  

1 . 8 0  
.95  

.22  
- .03  

1007.77  

1586.42  
943.73 

2 2 6 9 . 9 1  
700.00  

2 2 6 0 . 9 1  
540 .OO 

TOPWID 

1662.33  
550.00  

1658.30 
600 . O O  

2272.30  
750.00  

2417.48  
750.00  

1783.15 
455.00 

1291.47  
295.00  

1361.06  
305.00  

1292.89  
360.00 

1948.63  
910.00 

2728.90 
1245.00  

2680.10  
1063.68 

3044.47  
891.98  

2124.59 
8 1 8 . 3 1  

1838.90  
450 . O O  

1244.60  
263.00  

1067.25  
600.00  

1191.13  
600 . O O  
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1 0 5 5 . 8 1  
1056.20  

1057.73  
1 0 5 8 . 1 0  

1 0 5 8 . 8 1  
1059.10 

1059.65  
1059.89  

1 0 6 0 . 2 1  
1060.46 

1 0 6 0 . 3 9  
1060.63  

1060.62  
1060.83 

1 0 6 0 . 6 5  
1 0 6 0 . 8 1  

1 0 6 2 . 0 1  
1 0 6 2 . 0 1  

1062.93  
1062.93  

1 0 6 3 . 2 8  
1063.28  

1063 .SO 
1 0 6 3 . 4 9  

1 0 6 3 . 9 9  
1 0 6 3 . 9 9  

1 0 6 4 . 3 6  
1064.35  

1 0 6 4 . 3 9  
1 0 6 4 . 3 9  

.2 

CWSEL 

1064.45  
1 0 6 4 . 4 5  

1064.52  
1064.52  

1064.98  
1064.98  

1066.80  
1066.80  

1068.22  
1068.22  

1069.84 
1069.84  

1071.15  
1071.29 

1071.52  
1071.83  

1071.82  
1072.20  

9076.44 
9500.00 

9042.96 
9425.00 

8 8 4 1 . 6 1  
9200.00 

9026.78 
9400.00 

9 1 1 0 . 6 7  
9530.00 

9112.53  
9500.00 

9603.86  
9603 .OO 

9956.92  
9956.12 

9969.93 
9969.99 

9954.18  
9954.20 

9953.58  
9953.60 

9964.38 
9964.39 

9 9 7 2 . 5 1  
9972.51  

9885.00 
9885.00 

9846.88  
9847.01  

SSTA 

9858.05 
9858.10 

9863.33 
9863.36  

9880.16 
9880.17  

9878.29  
9878.28 

9923.80  
9923.81  

9 9 0 0 . 1 1  
9900.10 

9735.50 
9920 . O O  

9532.25 
9920 .OO 

9375.08 
9920.00 

9880.00  
9880.00 

9930.00  
9930.00  

9920.00 
9920 . O O  

9985.00 
9985.00  

9900.00  
9900 .OO 

9900.00 
9900 .OO 

9960.00 
9 9 6 0  .OO 

9950.00 
9950.00 

9960.00 
9960 . O O  

9950.00 
9950 . O O  

9960.00  
9960 . O O  

9970.00 
9970 .OO 

9975.00  
9975.00  

9895.00 
9895.00  

9935.00 
9935.00  

STCHL 

9925 .OO 
9925.00 

9910.00  
9910.00 

9900 . O O  
9900.00  

9900 .OO 
9900 .OO 

9930.00 
9930 .OO 

9895.00 
9895.00 

9920 . O O  
9920 . O O  

9920.00  
9920 .OO 

9920.00 
9 9 2 0 . 0 0  

1 0 0 7 0  .OO 
10070.00  

10140.00  
10140.00  

10065.00  
10065.00  

10015.00  
10015 .OO 

10115 .OO 
10115.00  

10140.00  
10140.00  

10055.00  
1 0 0 5 5  .OO 

10050.00  
10050.00  

10045.00  
10045.00 

10045.00  
10045.00 

10025.00  
10025.00  

10020.00  
10020.00 

10020.00  
10020.00 

10030.00  
10030.00  

10040.00  
10040 .OO 

STCHR 

10035.00  
10035.00  

10040.00  
10040.00  

10040 .OO 
10040.00  

10040.00  
1 0 0 4 0 . 0 0  

10080.00  
10080.00  

10045.00  
10045.00  

1 0 0 4 5 . 0 0  
10045.00  

10045.00  
1 0 0 4 5  .OO 

10050.00  
10050.00  

3 .09  
2 . 9 1  

1 . 9 2  
1 . 9 0  

1 . 0 8  
1 . 0 0  

.84 

.79  

.56  

.57  

.17 

.17 

.23 

.19 

.03 
- . 0 1  

1.37 
1 . 1 9  

.92 

.92 

.35 

. 3 5  

. 2 1  

. 2 1  

.50  

.50  

.36  

. 3 6  

.04  

.04  

DIFWSX 

.05  

.05  

.08 

.08  

. 4 6  

.46 

1 . 8 1  
1 . 8 1  

1 . 4 2  
1.42 

1 . 6 2  
1 . 6 2  

1 . 3 0  
1 . 4 5  

.37 

.54  

.30  

.38  
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SECNO Q CWSEL SSTA 

9812.10 
9812.78 

9825.00 
9825.00 

9850.00 
9850 .OO 

9890.00 
9890.00 

9900.00 
9900.00 

9865.00 
9865.00 

9600.00 
9600.00 

9920.00 
9920.00 

9940.00 
9940.00 

9940.00 
9940.00 

9900 .OO 
9900.00 

9961.78 
9961.78 

9905.16 
9950.00 

9926.77 
9955.00 

9971.31 
9960.00 

9724.12 
9800.00 

9432.44 
9775.94 

STCHL 

9935.00 
9935.00 

9940.00 
9940.00 

9910.00 
9910 .OO 

9920.00 
9920.00 

9955 .OO 
9955.00 

9910 .OO 
9910.00 

9900 .OO 
9900 .OO 

9920 .OO 
9920.00 

9955.00 
9955.00 

9960 .OO 
9960.00 

9910 .OO 
9910 .OO 

9960 .OO 
9960 .OO 

9950.00 
9950.00 

9955.00 
9955.00 

9960.00 
9960.00 

9900 .OO 
9900.00 

9870.00 
9870 .OO 

STCHR 

10070.00 
10070.00 

10080.00 
10080.00 

10075.00 
10075.00 

10095.00 
10095.00 

10120 .oo 
10120.00 

10075.00 
10075.00 

10100.00 
10100 .oo 

10110.00 
10110.00 

10070.00 
10070.00 

10055.00 
10055 .OO 

10075.00 
10075 .OO 

10085.00 
10085.00 

10050.00 
10050.00 

10070.00 
10070.00 

10040.00 
10040.00 

10100.00 
10100 .oo 

10100.00 
10100 .oo 

DIFWSX 

.22 

.22 

.13 

.13 

.12 

.12 

.11 

.11 

.08 

.08 

.07 

.07 

2.08 
2.09 

.61 

.61 

.23 
'23 

.84 

.84 

.98 

.98 

1.13 
1.13 

1.94 
2.57 

1.18 
1.56 

.71 

.70 

2.78 
2.19 

2.79 
2.66 

TOPWID I IEPTH ELMIN 
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SECNO Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10*KS VCH 
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BULLARD WASH - FROM BUCK 

SUMMARY PRINTOUT TABLE 110 

SECNO CWSEL DIFKWS EG TOPWID QLOB Q a  QROB PERENC STENCL STCHL STCHR STENCR 
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SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 
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SECNO CWSEL DIFKWS TOPWID QLOB QROB PERENC STENCL STCHL STCHR STENCR 



PAGE 1 2 9  

SECNO CWSEL DIFKWS TOPWID QLOB QROB PERENC STENCL STCHL STCHR STENCR 



.oo 

. 6 1  

DIFKWS 

.oo  

.56  

.oo  

. 9 7  

.oo  

.98  

.oo  
- . 1 9  

.oo  

.73 

.oo  

.73 

.oo  

. 7 1  

.oo  

.72  

.oo  

. 7 9  

. o o  

.89  

.oo  

.77  

.oo  

. 9 1  

.oo  

.93 

.oo 

.73 

. oo  

.58  

.oo 

. 6 1  

.oo  

.93  

DIFKWS 

.oo 

.82  

. o o  
1 . 0 1  

.oo  

.93 

.oo  

.43 

. o o  

.64  

1 4 7 0 . 6 7  
650.00  

TOPWID 

1812.72  
600 .OO 

2548.06  
510.00  

1456.82  
400.00  

1210.24  
337.14 

5112.90  
2590.00  

4120.93 
2550.00  

4521.98  
2215.97 

3690.22 
1449.00  

1974.82  
1007.77  

1586.42 
943.73 

2 2 6 9 . 9 1  
700.00  

2 2 6 0 . 9 1  
540.00  

1662.33 
550.00  

1658.30  
600.00  

2272.30  
750.00  

2417.48  
750.00  

1783.15  
455.00 

TOPWID 

1 2 9 1 . 4 7  
295.00 

1 3 6 1 . 0 6  
305.00  

1 2 9 2 . 8 9  
360.00  

1 9 4 8 . 6 3  
910 .OO 

2728.90  
1245.00  

9 6 8 . 5 6  
1 3 1 0 . 8 7  

QLOB 

2116.68  
1 3 8 5 . 7 1  

3112.62  
1 6 7 8 . 3 0  

1705.12  
1829.54  

165.82  
1 6 4 . 4 9  

1282.06  
2099.30 

2519.34  
2754.09  

2605.06 
2596.60  

980.20 
844.92  

127.26  
557.08  

12 .73  
257.23 

857.63 
1234.30  

1793.26  
1 1 0 7 . 0 1  

1203.29 
861.15  

825.16  
462.78 

445.20  
228.66  

520.85 
240.24  

1142.08  
626.15  

QLOB 

1 3 2 6 . 6 9  
1 0 3 1 . 9 1  

1256.38  
626.94  

1560.34  
1 0 4 0 . 5 1  

1 9 7 8 . 9 7  
1113.74  

123.57  
512.80  

2013.98  
1 1 3 1 . 6 1  

QROB 

951.72 
890.68  

545.14 
599.83 

567.89  
.oo 

967.39  
231.35  

2858.11  
1735.66  

1520.62  
1192.84  

1820.43  
1 6 2 5 . 2 1  

3014.88  
3074.28  

3873.68  
3298.26 

4041.50  
3712.27  

2921.98  
2291.68  

1822.92  
2219.78  

2241.92  
2356.60  

2733.48  
2 9 0 1 . 9 1  

2619.06  
2531.73  

2705.73  
2655.39  

1638.88  
1609.64  

QROB 

1 9 4 4 . 6 7  
1 8 0 1 . 1 9  

1 9 1 3 . 9 9  
2091.67  

1330.40  
1583.66  

886.12  
1 5 8 9 . 1 6  

3372.10  
2131.09  

. o o  
650.00  

PERENC 

. o o  
600 . O O  

.oo 
510.00  

.oo 
400.00  

. o o  
350.00  

.oo  
2 5 9 0 . 0 0  

.oo 
2550.00  

.oo 
2280.00  

. o o  
1 4 5 0 . 0 0  

.oo  
1030.00  

.oo 
969.00  

.oo  
700.00  

.oo  
540.00  

.oo 
550.00  

. o o  
600.00 

.oo  
750.00  

.oo 
750.00  

.oo  
455.00  

PERENC 

.oo 
295.00  

.oo 
305.00  

. o o  
3 6 0 . 0 0  

.oo 
910.00  

. o o  
1 2 4 5 . 0 0  

.oo  
9650.00 

STENCL 

.oo  
9700 . O O  

.oo 
9690.00  

.oo  
9700 .OO 

.oo 
9850.00 

.oo 
8100.00  

.oo 
8000.00  

. o o  
8810 . O O  

.oo  
9575.00 

.oo  
9650.00  

.oo 
9741.00  

.oo  
9750.00 

.oo 
9850.00  

.oo  
9850 .OO 

.oo  
9900.00 

.oo 
9920.00  

.oo 
9920 .OO 

.oo 
9870.00  

STENCL 

.oo  
9880 . O O  

.oo 
9925.00  

.oo 
9870.00 

.oo 
9860.00 

.oo  
9750.00 

9900.00  
9900.00  

STCHL 

9900 .OO 
9900.00  

9900.00  
9900 . O O  

9900.00  
9900 . O O  

9955.00  
9955.00  

9930 . O O  
9930 .OO 

9915.00  
9915.00  

9920 .OO 
9920.00  

9980 .OO 
9980 .OO 

9980.00  
9980 . O O  

9980.00 
9980.00 

9980 .OO 
9980 .OO 

9980.00 
9980 . O O  

9970.00  
9970.00  

9970 . O O  
9970 .OO 

9990.00 
9990.00 

9990.00  
9990.00  

9960.00  
9960 . O O  

STCHL 

9980 . O O  
9980 . O O  

9980.00  
9980 .OO 

9975.00  
9 9 7 5 . 0 0  

9980 . O O  
9980 . O O  

9975.00 
9975.00 
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SECNO CWSEL STCHR STENCR 
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SECNO CWSEL STCHR STENCR 



3044.47 
891.98 

2124.59 
818.31 

1838.90 
450.00 

1244.60 
263 .OO 

1067.25 
600.00 

1191.13 
600.00 

1022.74 
515.00 

918.56 
430.00 

1394.08 
570.00 

1207.81 
715.00 

1580.67 
865.00 

TOPWID 

1029.50 
656.00 

1345.33 
925.00 

1310.74 
923.00 

870.17 
871.00 

82.71 
84.70 

65.14 
65.01 

84.56 
84.50 

78.83 
78.79 

57.49 
57.48 

49.99 
49.98 

160 .OO 
160.00 

213.13 
212.99 

197.92 
197.85 

808.91 
.oo 

3229.36 
2203.43 

2314.35 
2207.04 

2482.65 
2515.04 

1520.66 
1434.30 

1749.44 
1468.62 

2408.62 
1740.44 

2412.29 
1623.15 

2433.33 
2296.26 

2474.10 
2151.64 

2718.49 
2945.71 

QLOB 

2781.91 
2720.17 

1638.32 
1332.87 

1371.51 
1212.08 

254.89 
261.62 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

2.75 
2.74 

3.70 
3.69 

2.21 
2.21 

5.74 
5.74 

20.33 
20.31 

36.91 
36.88 

2889.15 
3235.18 

585.26 
1370.94 

1254.41 
921.68 

662.88 
.oo 

30.83 
29.13 

56.56 
28.73 

94.74 
.oo 

24.51 
.oo 

401.66 
.oo 

89.02 
.oo 

487.50 
.oo 

QROB 

51.94 
75.82 

168.00 
254.41 

266.51 
332.19 

214.69 
227.49 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

3.18 
3.17 

1.07 
1.07 

2.21 
2.21 

8.79 
8.78 

12.99 
12.98 

8.32 
8.31 
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SECNO CWSEL DIFKWS TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 
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SECNO CWSEL DIFKWS TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 
WARNING SECNO= 

.047 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.047 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

.616 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.616 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

.776 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.776 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

1.236 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.236 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
1.236 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.236 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.236 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.236 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 
WARNING SECNO= 

1.317 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
1.317 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

1.435 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.435 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
1.435 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.435 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.435 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.435 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECTTO= 
CAUTION SECTTO= 

1.474 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.474 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
1.474 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.474 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

ARNING SECNO= 1.517 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
NARNING SECNO= 1.517 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



IUTION SECNO= 
-AUTION SECNO= 
CAUTION SECNO= 
CAWION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
1 
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CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING S E W =  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

W I N G  SECNO= 
dARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING S E W =  

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE W G E  OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
WARNING SECNO= 

HYDRAULIC JUMP D.S. 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
1 
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WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
'AWING SEOJO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



'ARNING SECNO= 6.217 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.*ARNING SECNO= 6.414 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SEcNO= 
CAUTION S E W =  
CAUTION SECNO= 
CAUTION SECNO= 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SEQJO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
1 

03SEP96 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION S E W =  
CAUTION SECNO= 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO- 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
'ARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



-3ARNING SECNO= 10.493 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.dARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
WARNING SECNO= 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
1 

03SEP96 

CRITICAL DEPTH ASSUMED 
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CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CWUJGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

rlARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING S E W =  
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

PAGE 140 

FLOODWAY DATA, BULLARD WASH - FROM BUCK 
PROFILE NO. 2 

- - - - - . - FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 



r'LOODWAY DATA, BULLARD WASH 
PROFILE NO. 2 

- - - - - - - FLOODWAY 
STATION WIDTH SECTION 

AREA 

- FROM BUCK 

- - - - - - - WATER SURFACE ELEVATION 

MEAN WITH WITHOUT DIFFERENCE 
VELOCITY FLOODWAY FLOODWAY 
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FLOODWAY DATA, BULLARD WASH 
PROFILE NO. 2 

- - - - - - - FLOODWAY 
STATION WIDTH SECTION 

AREA 

- FROM BUCK 

- - - - - - - WATER SURFACE ELEVATION 
MEAN WITH WITHOUT DIFFERENCE 

VELOCITY FLOODWAY FLOODWAY 

FLOODWAY DATA, BULLARD WASH - FROM BUCK 
PROFILE NO. 2 
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- - - - - - - FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 





APPENDIX C 

HEC-RAS Output Files for Duplicate Effective 
FIS Model (Downstream) 











Bullard Wash Improvements - FINAL Plan: CLOMR Submittal 9/24/1998 
Geom: Final per SEP 98 plans Flow: Bullard Wash (DIS Slope area) 

I Crit PF#1 I 

G I Set WS I 

Main Channel Distance (ft) 



APPENDIX D 

HEC-RAS Output Files for Corrected Effective 
FIS Model (Upstream) 















Elevation (ft) I 



APPENDIX E 

HEC-RAS Output Files for Corrected Effective 
FIS Model (Downstream) 
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HEGRAS Plan Phasel Rvw: Bullard Wash Reach W a l l  Chand 
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HECRAS Plan Phasel R~ver B~llard Wash-Reach Outfall "and  (Conhnued) 

I 7- 



Bullard Wash Improvements - Phase1 Plan: LOMR Submittal 1/29/2004 

960- 
Geom: Final per SEP 98 plans Flow: Bullard Wash (DIS Slope area) 

EG PF#1 

WS .... PF#1 

Crit PF#1 

Main Channel Distance (ft) 



APPENDIX F 

HEC-RAS Output Files for Post-Project 
Conditions Model 









HECRAS Plan Pmposed Rver B~llard Wash Reach Ma~n Channel (ConUnued) 
! Reach 

' 
R w  Sta W e  C!Tota( Mm Ch El 1 W S Elev Cnl W S. EG Elev 1 E G  Slope Vel ChnI I Fkw Area Top Wdth FmudelCM 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 2/18/2004 
Geom: Design Geometry Flow: 100-Year Flow 

1000 

Crit 100-Year 

990 

980 

970 

- 
E. 
c 
0 '9 
m > 
al 
a 

960 

950 

940 

930 
I0000 12000 14000 16000 18000 20000 22000 24000 26000 28000 

Main Channel Distance (fl) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year FIow 

RS = 11100 Phase I RS = 11100 

944- 
.03 +.OI 5#- .032 .03 

942- 

940- 

5 
C 

2 938- m 
2 - 
w 

936- 

934- 

932 r r r r ~ 8 r 1 c ~ 8 r r 8 ~ ~ 8 z m ~ 8 r r 1 ~ r 8 m ~ ~  

9940 9960 9980 I0000 10020 10040 10060 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 11200 Phase l RS = 11200 

944- 
.03 +.01+- .032 .03 -4 

Legend 
------- 
EG 100-Year 

942- WS 100-Year 

Ground 
-. . . .>. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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940- 
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9940 9960 9980 I0000 10020 10040 10060 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 11550 Phase l RS = 11550 

944 - 
k . 0 3  +01+- . 0 3 2 1 . 0 3  -4 

EG 100-Year 

942- WS 100-Year 

Ground 

940- 

E. 
C 

2 938- m 
t 
iii 

936- 

- 
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932 r 8 a a ~ q r r r ~ 6 8 1 8 ~ r m 1 r ~ r 7 8 r ~ ~ 1 8 8 ~ 8 m 8 8 ~  

9940 9960 9980 10000 10020 10040 10060 10080 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 11735 Phase I RS = 11735 

944- 
.03 +.013- .032 ~F .03 4 

EG 100-Year 

942- WS 100-Year 

Ground 

940- 

5 
C 

938- m > 
a, 
z 

936- 

- - 
934- 

932 I I ~ I I  

9940 9960 9980 10000 10020 10040 10060 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 11883 Phase I RS = 11883 

944- 
.03 +.015+- .032 -03 4 

EG 100-Year 

942- WS 100-Year 

Ground 

940- 

5 
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2 938- m 
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9940 9960 9980 10000 10020 10040 10060 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 11932 Phase I RS = 11932 

944- 
.03 +.014- .032 .03 4 

EG 100-Year 

942- WS 100-Year 

Ground 

940- 

- 
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c 
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9940 9960 9980 10000 10020 10040 10060 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 11300 Phase l RS = 11300 

944- 
k.03+013- .032+ .03-4 

EG 100-Year 

942- WS 100-Year 

Ground 
--.-- .------. . . . . . . . . . . . . . -. .- . .. . . . . . . . . . . . . . . .-. .. . --. . -. . . . . . . . . . . . . . -- .--- - - - - . - - - - - - - - . - - 

940- 
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C 
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932 q r 7 1 ~ q 1 F 8 ~ t 8 8 8 ~ t r r 7 ~ 1 7 8 8 ~ r 8 8 8 ~ 7 3 8 3 ~  

9940 9960 9980 10000 10020 10040 10060 10080 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 11425 Phase l RS = 11425 

944 - 
I-- .03 +01!%/- .032 .03 -4 

EG 100-Year 

942- WS 100-Year 

. --------------. . . . . . -. . . . -- . . . . . Ground 

940- 

- 
?5 
C 

2 938- m > 
(I) 

i 

936- 

934- 

932 ~ ~ 8 r ~ t 8 ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ r ~ ~ 8 ~ m ~ ~ m ~ ~ ~ r r 1 ~ ~  

9940 9960 9980 10000 10020 10040 10060 10080 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 11943 Phase I RS = 11943 

944- 
.03 +.OI+- .032 .03 4 

EG 100-Year 

942- WS 100-Year 

Ground 

940- 

- 
5 
C 

2 938- 
9 
0) 

B 

936- 

- 
934- 

932 r 8 m r ~ 8 m ~ 8 ~ 1 8 7 8 ~ 8 ~ ~ G ~ 8 r 3 8 ~ 8 8 ~ 8 ~  

9940 9960 9980 I0000 10020 10040 10060 

Station (ft) 

Bullard Wash Improvements: 1-70 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 
RS = 12195 Bottom of Drop, Phase I RS = 12195 

946- 

944- 

942- 

- 
E, 
C 
0 g 940- 
2 
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WS 100-Year 

Ground 
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9960 9980 I0000 10020 10040 10060 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 12197 UIS of Drop 

9461 '  027j[- .033-+ .025j[- .033-3.027 4 
Legend 

. . . .----------. -- - - - . - ---. 
EG 100-Year 

WS 100-Year 
........................ * 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year FIow 

RS = 12209 

946- 
+ .027 .033-+.02+- .033 - .027 4 

Legend 
- -- 
EG 100-Year 

WS 100-Year 

Ground 

Bank Sta i 
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Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 12220.5 

946- 
+ .027 .033-#02+- 033 .027 4 

EG 100-Year 

WS 100-Year 

Ground 

938- 

936 I I I I I I I I 

100 120 140 160 180 200 220 240 260 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 12315 

946- 
t .027 + 033 ------+.I . 1- .033 - .027 4 

0 
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EG 100-Year 
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Ground 
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0 .- - m 
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936 1 ~ " / 1  r " c  I ' " ~ I  

100 150 200 250 300 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 12508.7 

946- 

EG 100-Year 

WS 100-Year 

944- 
Ground 
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C 
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3 942- m 
2 - 
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940- 

938 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ 1  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 12708.5 

948- 
< -027 -033 4 . 1- .033 -+ -027 4 

0 
2 
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EG 100-Year 
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938 ~ I I I I  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 12908.8 

948- 
< .027 % .033 -4 . 033 .027 ir( 
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2 
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EG 100-Year 

WS 100-Year 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 13095.9 

< 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 13294.6 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 13494.6 
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WS 100-Year 

Ground 

100 150 200 250 300 350 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 13694.6 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 13894.6 

9501 

EG 100-Year 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 14096.5 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 14298.9 
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< .027 4 -033 4 . 1- .033 --++ .027 -+ 

0 
2 

i 5 
EG 100-Year 

WS 100-Year 
950- 

Ground 

- 948- 
E 
C 
0 .- - 
m > 
0 ' 946- 

944- 

942 1 1 ,  , 1  r 1 1 1 1 1 1 ~ r m r 8 ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 14359.34 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 14499.34 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 14663.1 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 14817.3 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 15401.8 
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t .027 .033-4 . 1- .033 -+ .027 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 15590.8 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 15779.9 
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0 
2 
5 

EG 100-Year 

I WS 100-Year 
956- 

Ground 

954- 
5 
C 
0 

E - 
952- 

950- 

948 I ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 15969.0 

958- 
+ 0 2  0 3  . 1. .033 -=* .027 

0 
2 
5 

EG 100-Year 

WS 100-Year 
956- 

Ground 

- 954- 
E. 
c 
0 .- 

4 - 4  

9 
(I) 

952- 

950- 

948 I r 1  r 1 ~ 1 1 ~ 8 t t m 1 m ~  

100 150 200 250 300 

Station (fi) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 16165.7 

958- 
+ .027 .033 -4 . .033 + .027 -4 

0 

EG 100-Year 

WS 100-Year 
956- 

Ground 

- 954- 
5 
C 
0 

3 
a, 

952- 

950- 

948 I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I  

100 150 200 250 300 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 16366.6 

960- 
.027 .033 -4 . .033 + .027 ---r( 

0 
2 
5 

EG 100-Year 

WS 100-Year 
I 

958- 
Ground 

956- 
5 
C 
0 .- - 
m 
> a 
i 

954- 

952- 

950 1 1 ,  r l l l l l l l  r m 8 8 ~ " ~ r ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 16562.9 

960- 
< .027 .033-4 . .033 -+ .027 -4 

0 
2 Legend 
5 

EG 100-Year 

WS 100-Year 
958- 

Ground 

Bank Sta 

956- 
5 
C 
0 .a 

9 
0) 

El 
954- 

952- 

950 1 8 m 8 ~ 1 8 s s m l r q 8 c t 1 1 7 ~ ~  

100 150 200 250 300 350 

Station ( f l )  

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 16762.7 

960- 
.027 *.034 . 1- .033 .027 4 

0 
2 Legend 

I 5 ----------....-----------. 
EG 1 00-Year 

WS 100-Year 
958- 

Ground 
------ ----- Bank Sta 

956- 
E. 
C 
0 = 
m > 
(D a R 
ii 

9.54- 

- 
952- 

950 I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ I ~ ~ ~ I I  

100 150 200 250 300 350 

Station (fi) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 16961.4 

960- 
- .027 .033-3- . 1- .033 4 . 0 2 7  4 

0 
2 
5 

EG 100-Year 

WS 100-Year 

958- 
Ground 

E 
956- 

9 
al - 
W 

954- 

I ' r " I ' ' s 7 1  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 17076.5 

962- 
t .027 .033 4 . 1- .033 .027-3- 

0 
2 
5 

EG 100-Year 

WS 100-Year 

Ground 

952 I 1 1 1 1 1 1 1 1 1  I ~ ~ ~ ~ I  

100 150 200 250 300 

Station (ft) 













Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 18029.7 

964- 
i .036-4 . 1-.036-1 

0 
2 Legend 
5 ------.....------...-...-. 

EG 100-Year 

WS 100-Year 
962- 

----------- -. - . --.------- .- . . . --. -. -. . . . Ground 

Bank Sta 

- 960- 
5 
C 
0 .a 
m 
> (I) - 958- 11 

956- 

9% ~ ' ' ' I ' ' ' ' I ' " r  I ' r ' ' 1 8 ' ' ' l  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 18226.7 

964- 
< .036-4 . 1-.036-1 

0 
2 Legend 
5 

EG 100-Year 

-. . . -. -. . . . . .-. .-- .. . . .-- .---. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - . . - - - . - . . - . - . . - . -- - - - - - - --- - -- . - . . - - . . - - - WS 100-Year 

Ground 

Bank Sta 

960- 
5 
c 
0 .- - 
9 
a - 

/' El 
958- 

956- 

954 1  1 ' " 1  r l l  1 " " I  

100 150 200 250 300 350 

Station (ft) 





Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 18821.3 

966- 
i . . 036-4 . 1-.036-4 

0 
2 

EG 100-Year 

WS 100-Year 
964- 

Ground 

962- 
E. 
C 
0 3 

9 
a 

960- 

958- 

956 8 r 1 r ~ 7 1 r 8 ~ 8 8 8 ~ ~ ~ r 9 1 ~ c 8 ~ q ~  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 19017.6 

9664 
+ 0 3  1- .036 

0 

EG 100-Year 

WS 100-Year 

964- 
Ground 

n 

5 
C 
0 = 962- 
5' 
(U 

G 

960- 

958 I I I I ~ I  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 31112004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 19205.1 

968- 
+-- .036 1- .036-4 

0 
2 
5 

EG 100-Year 
I 

WS 100-Year 
966- 

Ground 

- 964- 
5 
C 0 'U 

9 
a3 - 

962- 

960- 

958 ~ r 6 8 ~ ~ ~ ~ ~ ~ ~ ~ 1 r 1 ~ ~ t m ~ ~ ~ ' q 1  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geomeby Flow: 100-Year Flow 

RS = 19400.0 

968 

EG 100-Year 

WS 100-Year 
966 

--- Ground 

- 964 
5 
C 
0 .- + 
F a 
iii 

962 

960 

958 
100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 19602.6 

968- 
< .036 -4 1- .036-4 

0 Legend 
---------. . . . . . . .-- .-----. 
EG 100-Year 

..... .... WS 100-Year 

Ground 

Bank Sta 

C 

P - - 1 R 
962- 

960- 

9 5 8 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 , ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ' ~ ~ ~  
100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 19790.8 

i 

970- 
0 3  -4 0 1- .036-4 

2 
5 

968- 

- 966- 
G 
C 
0 = 
m > 
a, 
i 

964- 

962- 

960 I r ' 1 1 ~ 1 1 1 1 ~ r 4 1 1 / 8 m r 8 ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 19974.5 

970- 

I 

< .036-----4 1- .036-4 
0 
2 Legend 
5 ---.........----.-----.--. 

EG 100-Year 

WS 100-Year 
968- 

Ground 

. Bank Sta 

966- 
E 
s 
.a 
9 
a - 

1 R 
964- 

962- 

960 m r r 7 ~ 7 r ~ r ~ s 8 1 8 ~ z 8 c ~ ~ m F ~ 1 ~ r 1 r r i 8 ~ 8 8 ~  

100 150 200 250 300 350 400 450 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 201 64.2 

970- 
+.036+ -.036-4 

0 
2 Legend 

------ - - - - 
EG 100-Year 

WS 100-Year 
968- 

. . . . .--------. -. - -- - - - - -- - - - - - Ground 

Bank Sta 

- 966- s 
C 
0 = 
m > 
a 

/ El 
ii 

- 
964- 

962- 

960 r I I I I I I I 

100 150 200 250 300 350 400 450 500 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 20341.9 

970- 
4 .036~-4 . 1- .036-4 

0 

EG 100-Year 

WS 100-Year 

Ground 

W 

964- 

100 150 200 250 300 350 400 

Station ( f t )  

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 20524.1 

4 

972- 
.036-4 . 1-.036-4 

0 
2 
5 

EG 100-Year 

I WS 100-Year 
970- 

Ground 

A 968- 
5 
c 
0 .- 

4 - 4  

9 
Q) 

966- - - 

964- 

962 I 1 1 8 8 ~ t r 8 8 ~ 8 8 8 1  I ' " ~ I  

100 150 200 250 300 350 

Station (ft) 





Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 21118.3 

974- 
4 .036-4 . 1- .036-4 

0 
2 
5 

EG 100-Year 

WS 100-Year 
972-' 

Ground 

970- 
5 
5 
.a 
m 
2 - 

968- 

966- 

964 I * ,  r r ~ 8 3 8 r ~ 8 r 8 r ~ J 8 8 ' ~  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 21 31 8.7 

974 - 
4 036-4 0 . 1-.036-4 

2 
5 

EG 100-Year 

WS 100-Year 

Ground 

966- 

964 I c 8 m c  I ~ ~ ~ I ~ ~ / I  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 21517.7 

974- 
0 3  1- .036-4 

0 
2 

I 5 
EG 100-Year 

WS 100-Year 
972- _ _ _ _ _ _ _ _  _____  _ _ _ _ _ _  Ground 

970- 
25 
C 
0 .a 

2 
al - - - - 

968- 

966- 

964 I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~  I 

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 21718.5 

974; 
'I -036 ~-4 0 1- -036-4 

2 
5 

EG 100-Year 

WS 100-Year 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Ground 

968- 

966 I 1 1 8 ' ~ m ~ t r ~ 8 r 8 / / m '  I 

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS =21911.0 

976- 

I 

6 .036 ~-4 0 1- .036--4 

2 
5 EG 100-Year 

WS 100-Year 
974- 

Ground 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . - - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . - . 

- 972- 
E. 
C 0 
2 

F 
0 - 

970- 

968- 

966 ~ 1 a ~ ~ ~ 8 ~ ~ ~ ~ ~ 8 r ~ 8 1 8 ~ 1 " 7 ' 1  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 22102.0 

976- 
< .036-4 0 1- -036-4 

2 
5 

I ,  EG 100-Year 

WS 100-Year 
974- 

-------- Ground 

- 972- 
5 
C 
0 .- - 
5' 
al 
iii - - 

970- 
- 

968- 

966 I I I I ~ ~ ' ' ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 22300.9 

976- 
i .036-4 0 1- .036-4 

EG 100-Year 

WS 100-Year 

Ground 

968- 

966 ~ ~ 8 t ~ ~ ~ 1 8 ~ 8 1 8 z ~ 8 8 t ~ ~ ~ ~ " 1 " " 1  

100 150 200 250 300 350 400 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 22496.6 

978- 
4 0 3  0 I-- .036-4 

2 
5 EG 100-Year 

WS 100-Year 
976- 

Ground 

- 974- 
", 
C 
0 = 
m 
5 
ii 

972- 

970- 

968 I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ' ~  

100 150 200 250 300 350 

Station (ft) 





Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometty Flow: 100-Year Flow 
RS = 22728.93 D/S of Van Buren Street Bridge 

984- 
t .02 t .025 .02 4 
I Legend 

982- 

- ------*-- .-. . . . -----. 
EG 100-Year 

WS 100-Year 

Ground 
980- 

Bank Sta 

978- 

5 
C 

2 976- 
m > a, 

;R 
ii 

974- 

972- 

970- 1 
968 r 8 c ~ ~ r ~ ~ 8 ~ ~ ~ ~ ~ ~ r 8 m ' 1 * ' 4 ' 1  

100 120 140 160 180 200 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 22774.93 BR Van Buren Road Bridge 

984 
.02 .025 .02 4 

982 

980 

978 
A 

5 
c 

976 m 
> a, 

i 
974 

972 

970 

968 
100 120 140 160 180 200 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 22774.93 

984 

982 

980 

978 

E 
C . . . . 

976 m 
> w - 
W 

974 

972 

970 

968 
100 120 140 160 180 200 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 22820.93 

984 
.02 -' .025 .02 4 

EG 100-Year 
982 

WS 100-Year 
... --. . . 
Crit 100-Year 

980 
Ground 

978 Bank Sta - 
5 
c 

2 976 m 
> al 
i 

974 

972 

970 

968 
100 120 140 160 180 200 

Station (ft) 





Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 23054.4 

4 

9784 

EG 100-Year 

WS 100-Year 

Ground 
976- 

n 

5 
S = 974- 
2 
al - 
W 

972- 

970 8 r 8 r ~ ~ 1 8 ~ ~ 8 1 ~ ~ ~ ~ 1 r ' i " " 1  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 23203.98 

980- 
6 .036-4 0 . 1-.036-4 

2 
5 EG 100-Year 

WS 100-Year 
978- 

Ground 

976- 
?5 
C 
0 .- - 
m 
> a, 

ii 974- 

972- 

970 I , I I ' I ' " ' ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 23390.8 

4 

980- 
.036-4 . 1-.036-4 

0 
2 
5 

EG 100-Year 

WS 100-Year 
978- 

Ground 

- 976- 
5 
K 
0 .a 

9 
0) 

974- 

972- 

970 1 8 m 1 r ~ ~ 1 8 m ~ 1 r 8 m ~ b 8 s 8 ~  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 23566.1 

980- 
4 -036-4 . 1--036-4 

0 

EG 100-Year 

WS 100-Year 

Ground 

976- 
E. 
K 
0 .- 

4-a 

9 
a 
ii 974- 

972- 

970 ~ 8 * 8 ~ r 8 ~ 8 ~ ~ r r 8 ~ 8 8 8 8 ~ r r r t ~  

100 150 200 250 300 350 

Station ( f l )  



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 23762.2 

982- 
6 .036-4 0 . 1-.036-4 

2 
5 

EG 100-Year 

WS 100-Year 
980- 

Ground 

, ' 978- 
5 
c 
0 = 
9 
0) - 

976- 

974- 

972 I 1 1 4 1 ~ 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1  

100 150 200 250 300 350 

Station (fl) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 23962.1 

982- 
6 .036-4 0 . 1-.036-4 

2 
5 

EG 100-Year 
I 

WS 100-Year 
980- 

Ground 

978- 
5 
C 
0 .- 
.d 

m > 
a 

976- 

974- - - 

972 t 8 8 1 8 ~ 8 8 8 ~ ' 8 m ~ J r 8 m ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 241 52.7 

982- 
4 .036 ~-4 0 1- -036-4 

2 
5 EG 100-Year 

WS 100-Year 
980- 

.-.----------.--.---------.-.--.--------.-.----------------- ---- --------.--- Ground 

978- 
5 
C 
0 
'9 m 
b 

976- 

974- 

972 8 r 8 m ~ 8 9 r 8 1 8 r 8 m i ' 1 " i " " 1  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geomeby Flow: 100-Year Flow 

RS = 24300.2 

u 
982- 

.036-4 0 . 1- .036-4 

2 
5 

EG 100-Year 

WS 100-Year 
980- 

Ground 

- 978- 
5 
C 
0 .- 
4- 

m > 
0 

976- 

974- 

972 ~ m r 8 i ~ 1 8 m ~ ~ r 8 8 1 ' r r ' r 3 ' " l  

100 150 200 250 300 350 

Station (fi) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 24462.45 

984- 
6 0 3  0 1-.036-4 

2 
5 

EG 100-Year 

WS 100-Year 
982- 

Ground 

. . . . . . .-. . .-. . 

A 980- 
5 
C 
0 P 

9 
a, - 

978- 

976- 

974 I ' r ~ ' I " " ~ " ' r ~ ~ ~ '  I  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 2461 1.0 

984- 
6 .036-4 0 1- .036-4 

2 
5 

EG 100-Year 

WS 100-Year 
982- 

Ground 

. . -. . -. . ----------- .-. . . . . . .-- .- 

A 980- s 
C 
0 .- a 
m > 
a 

978- 

976- 

974 I " " l " r ' ~ ' " ' ~ r " l ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 24802.1 

984- 
< .036-4 . 1-.036-4 

0 
2 
5 EG 1 00-Year 

WS 100-Year 
982- 

Ground 

980- 
5 
C 
0 P 
m 
2 

978- 

976- 

974 1 ' s 3 ' 1 ' 1 r ' I ' 7 7 ' I r ' 7 ' f  

100 150 200 250 300 350 400 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 24978.4 

.036-4 

EG 100-Year 

WS 100-Year 

Ground 

980- 
5 
C 
0 
7= 

9 
(I) 

ii 

976- 

974 I ' ,  ~ ' I " ~ ' 1 ' " ' 1 " " ~  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 31112004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 25182.2 

< 
984; 

.036~-4 0 . 1- .036-4 

2 Legend 

5 
EG 100-Year 

WS 100-Year 
982- 

Ground 

Bank Sta 

- 980- 
5 
c 
0 P 

5' 
al 

/' El 
978- 

976- 

974 I r " ' I " ' r I " " I r r " I  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

986- 

I 
984- 

- 982- 
5 
C 
0 
xz 
m > 
a, 
i 980- 

978- 

976 

RS = 25379.3 

6 .036-4 0 . 1--036-4 
2 Legend 
5 

EG 100-Year 

WS 100-Year 

Ground 

--- - Bank Sta / El 
I ~ ~ ~ ~ I ~ ~ ~ ~ I ' ~ ~ ~ I ~ ~ ' I  

100 150 200 250 300 350 

Station (ft) 



Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 25558.8 

986- 
4 .036-4 0 1- .036-4 

2 
5 EG 100-Year 

WS 100-Year 
984- 

Ground 
................................................................................................. ---- 

- 982- 
5 
C 
0 P 

9 m - 
980- 

978- 

976 7 r ~ 8 i ~ r 8 r 1 c r ~ ~ 1 c ' 7 ' i " " 1  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 25701.5 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 25901.7 

986- 
< 0 3  0 . 1-.036-4 

2 Legend 

5 EG 100-Year 

WS 100-Year 

Ground 

Bank Sta El 
978- 

976 I I ~ I *  I ~ ~ ~ ~ I ~ ~ ~ ~ I I ~ ~ ~ I  

100 150 200 250 300 350 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 26101.6 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 26300.4 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Georn: Design Geometry Flow: 100-Year Flow 

RS = 26495.2 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 31112004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 26677.6 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 31112004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 26806.44 End Drop 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 26821 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 26822 
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Geom: Design Geometry Flow: 100-Year Flow 
RS = 26862 

Station (ft) 

Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 

RS = 2701 1 DIS of 1-10 East Bound Bridge 
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Bullard Wash Improvements: 1-10 to Phase I Plan: Proposed - CLOMR 3/1/2004 
Geom: Design Geometry Flow: 100-Year Flow 
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APPENDIX G 

Cross Section Stations Relationships 
Between Effective FIS Models and 

Post-Project Model 



Effective FIS Models and Post-Project Model 

W:\2001 Projects\Ol 1489 Bullard\CLOMR\TDN\TDNReport\Cross Sections Relationship-Appendix G 3/1/2004 



Effective FIS Models and Post-Project Model 

W:\2001 Projects\011489 Bullard\CLOMR\TDN\TDNReport\Cross Sections Relationship-Appendix G 3/1/2004 



Effective FIS Models and Post-Project Model 

W:\2001 Projects\011489 Bullard\CLOMR\TDN\TDNReport\Cross Sections Relationship-Appendix G 3/1/2004 



EXHIBIT A 

Existing Regulatory Floodplain Maps 
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EXHIBIT B 

Proposed Construction Plans (under separate cover) 



EXHIBIT C 

Study Work Maps 





RM 3047 BRASS CAP IN HANDHOLE, 
Q 45 FEET SOUTH OF INTERSECTION OF 
REEMS AND McDOWELL ROADS, 
SOUTHEAST CORNER SECTION 31, T2N, RIW 
ELEV. = 1002.53 
FlRM MAP# 04013C2060 F 
(NOT SHOWN, OUTSIDE OF MAP LIMITS) 

NOTE: VERTICAL DATUM NAVD 1988  
AERIAL SURVEY FLIGHT DATE: 5-8-02 

LEGEND: 

1 inch = 100 ft. 

REFERENCE MARK RM: 
RM 3048 +-INCH IRON PIN IN HANDHOLE, 
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SPECIAL FLOOD HAZARD AREAS INUND.4TED 
BY 100-YEAR FLOOD 
ZONE A No h.w tlcod cle~ilticlnc detemined. 

ZONE AE Y 3 a  tluud daatic.ns clctermincd. 

ZONE AH Flnud tp ths  of I to 3 itvt  usually areas 
of pondiirgl: base flcod elmkitxn 
determined. E L E V A T f O N  REFERENCE M A R K S  

R E F E R E ~ C E  ELEVATION 
M A R K  ( F E E T  MGVD) DESCRIPTION OF L O C A T I O N  

. . Z O N E  A 0  Flwd deptlis 1 to 3 feet lusualb sheet 
flmv on s ly~ i t~g axrain!; mfcr%e depths 
deterniined. For aras  d alluvial fan fltoding. 
veloci'jcs also determined. 

BM3037 1 0 6 4 . 6 5  I r o n ,  r o d  i.n p a t h o l e ,  C o t  t o n  L a n e  
a n d  I n d i a n  S c h o o l  R o a d ,  s o u t h e a s t  
c o r  n c r  s e c t  i . o n .  23, TZN,  R 2 W .  

ZONE A99 To be prntecM from IO(l-yt?ar Rmd by 
Fdcn! ffood prabxtic.n 5yten1 :inder 
c:onstruclion ; no b t ?  flood elt:vioni 
determinrci. 

RM3046 1 0 1 2 .  4 3  C h i s e l e d  X o n  t o p  o f  c o n c r e t e  
h e a d w u t l  at i  s o u t h e a s i  c o r n e r  o f  
i n t e r s e c t i o n  a f  S a r i v a l  A v e n u e  a n d  

M c D o w e  l l Road, n e a r  s o u r  h e a s  t 
c o r n ' e r  s e c t  i o n  3 6 ,  T 2 N ,  RIW. ZONE V CM$laI ilmd with velocity hxtarrf [wave 

action]; no bse tlmd elw3tions determind. RM3047 1 0 0 2 . 5 3  B r a s s  c a p  ..in h a n d h o l  e, q45 f e e t  
s o u f h  o f  ~ n t - e r s e c t  i o n  o f  R e e m s  a n d  
M c D o w e l t  R u a d s ,  s o u t h e a s i  c o r n e r  
s e c t i o n  3 1 ,  :T2N, R I W .  

ZONE VE Coastal I w d  with veloci~ hmd Caavc 
rr-tiun); base IIwcI eltx~~~tionj. detcrrninetl. 

FLOODWAY AREAS IN ZONE AE 

-OTHER FLOOD A R M  
ZONE X Areas d SO&yt-ar Rood; arcs of IW-ywr  

hoci wikh average d t~d i s  of less than 
1 irat or with drainage arees lrss than 
1 jquaw mile; and areas pr~~teckd by 
ILW~ from 100--year ilood. 

OTHER Z O N E  X AREAS .4rea% Cdplain. determined to be outside S(I(-ear 

ZONE D -3s in which i loid hazards are 
undetermined. 

UNDEVELOPED COASTAL BARRIERS 

)dentiried Idabfieti Othewist. 
1983 '1990 I'rotected Areas 

Coastal barrier areas are normaliy located within or adjacent to Speciiil 
Flood Hazard Areas. 

Floodplain Boun$?.ry 

Zone D 8oundary 

Bcundaty Dividing Special !'load 
Hazard Znms. and Bou~daw 
Dk id ic~ Coastal Base Areas Flccd of Elevations Different 

tVithlt? Special f-lasd Hazard 
Zones. 

Base Flood Elwadon Line; 
-513- t i eva t i~ i~  ir t  Feet. See Mac Index 

. . for. Elevatiori Paiutn. . 
... ....... . . . . .  .............. . - Cross.Sectid:i Linl. '. - . . . . .  

Base Flood EIsVJtim in tZee; 
Where Unifcrm Within Zcee. 
S s  Map :~idHic far Ekwation Datgm. 

Elevation Reference Mark 

River Mi!e 

NOTES 
This.map is for w o  in administering me NationaIFlmrl hsurance Program; 
it doss not necessarily. iiienfify aft ereas suSjwt tc flood in^. patti~ulari.~ from 
loca: drainage sources of sn~all size. or a!( planimetric features cutside 
Spesai Flood Hazard Areas. Tile communig sap repository should be 
co~sutted for more Getailed data 011 BFE's. and fs: any inbr::raticn on 
tloodvray de1ir.ea;ior.s. prior t:, use of ?hi= nap for prcperty ptirchase or 
construction purposes. 

Areas of Sgscirtl Fload %ti-ard {?Ofbyear fI&) inclade Zones A, AE. KI- 
A301 A1-I. AO, k99, V. VE and \fl.-V30. 

Certain areas not in Special Fiocd Hazard Areas may be protectat by 
%OO$ COX~OI StWPJ:eS. 

fio?mdaries of the floodways were co:i~ptiied at cross sections and 
interpolated between cross sections. The bodways -~t?n? based a11 
hydkxuk- considerations vdth ~ 3 r d  to requirements of the Federal 
Em.jruency Management Agn?cy. 

Flojdvray c4dths h some areas may he too narfow to she.+; ?9 scale. Refar 
t3 ~lood-,vay Data Table where Woodmy w4dth IS S~GW-I at 320 inch. 

Co:$orate limits shown are current 3s o i  Ole date cf this ma?. The user 
shot~ld Lwnract appmpriate commuiiiy aificills a detemitte E iioilwrate 
limiti have changed subsequent m the issuance of this map. 

This map n?ay incorporate apprsximare bodndaries of CoasTal Yarrier 
Rcsburce Syst$n? Units and icr Othenvise Pmtectec' Areas esrabgshed 
c i n d ~  the Coastal Barriar improvetnent Act of 1990 (PL IO1-591;. 

FoVcommun:q ma:, revision history prior :O coutlt~v.~iine mapping, see 
Semior! 6.0 cf :he Rood lnscranca S t d i  Rop9rt. 

For adjoinkg nup paneis and hcase !nag scurce see separately prirird 
tdav Index. 

MAP REPOSITORY 
Refer to Repository Listir~g on Map Index 

EFFECTIVE DATE 3F 
COUNTWIDE FLOOD INSERANCE RATE MAP 

WRIL 15,1c& 

EFFECTIVE DAE(S) OF RMISION(S) TO THIS PANEL: 

SEf'rEk4EER 30.1995 

Rh39 revisad iu iy  P. 2WI to u?&te corporate limits. to change base 
flxd e:evations. to add aase float eleva:io%s. to add Special Fbod Hazard . 
Areas. b cban~e Special F i d  liaza:d Areas. ro changa zone designations, 
tc update s:ap format. ?c add raads and wad names, and re 
incorporate preyiously issued L.etters of Map Revisiorr. 

'lo determine if flood insurance is milahlt?. conract at1 insttrance sgettt or 
ME the National Flood insurance Program at :80Cl63S-6629. 

APPROXIMATE SCALE IN FEET 

LEGEND 
T3 cbtair. n r ~ r s  detailed intomation in areis where Base Flood 
Eie\latioas {eFE'si and i c r  tbod'mys haw beet? daie:mlr.ed. users are 
encau%gd tc consul:. the ho~lox4 Profiles and Rccdbvay Data ables 
co~!ai-ed \vi%ir? the Ficcd jnsura:tce Study :FS! repcr. that 
acccrnpanie :his FIRM. Users ~ h 0 ~ i d  be amre that BFE's shown 
on Sye Fl:iRM rwresent rounded ?,vha:e-tmt $!e.~s?ions and therefere 
may t?ot exattb re%a the fiocd &:eva$cn data presented ir: the FIS. 
BFE's sbo.nn on me FlR>A am i:~:ended for flood insurance :a:ing 
puwoses onlv at?d shou!d not bc .us& as the sole scurce o: flood 
eievation ir:foirnatk%. Accorrling(y. flood elevation data preeetlted 
ig tse FfS shctild be usiized 9 conjunction v;ith the FlR?,I for 
pu;posw d construction and iQr ifccdp!ain 'rnsnage%ent. 

ERM eleva~ons listed 5n this ??:ip were ct?tai::ee at?&6r developed 
to es3Mish timica1 controt fcr dBtermination of flcod eIeva:Icns zne 
3sodpiain ho~ndaries pertrayed br! this cap. 3se:s should be aware 
tkar Silese EEPa1 elevations 3ay.hase char.@ since the publication 
cf this mag Tc obtain up-to-~ge e:6va:cn iniormatlon on Nadcnai 
Geode6c Survey iNGSl ERM's s"lo.~>~n on this map, please conax 
the lnfcrmation Senices Briirch of the NGS a: (3UI) 713-3242. 
or dsi: ?heir vdebs3e at \v&vj.ngs.noaa.gsv. Map users should 
seek .~eriRcztion cf  na:+NGS ERhl moni~rnent eievaiions wltei: 
tiJr:g these elevtions- for ccnstlcticn or floodplain management 
purgcses. 

C9astal 8FE's s h c ; ~  en this rnaE may apply only :andward of 3.0' 
NG'iD. Users of this EIEU skc ld  be that coasml f!ood 
eievatiofis are also pco.~%Jed h )re Summaty c i  Sti!lv.mter Eiesations 
tahie iri tho Fccd 1nsu:ance .St~dy repcr. fo; this community. 
fleua:bns shov;n in the S~rnirf of Still+~a*r Elevations table 
should be used far consin~ct:rm. and /sr 'loodplair! management 
piirposes v.;hon tnqi are Kgher man the eleva:icns shorn or: this 
ARM. 

NEW FLOODPLAIN ZONE AE 

AREA REMOVED FROM ZONE AE 



LEGEND 
SPECIAL FLOOD HAZARD AREAS ~NUNDATED' 
BY 7 00-YEAR FLOOD 
ZONE A NO base flood elevafions determined. 

ZONE &E Base flood elevations determined. 

ZONE AH Flood depths of 1 to 3 feet lusualiy areas of 
ponding); base flood elevations determined. 

REFERENCE 
MARK 
RM30 

RM31 

RM32 

33133 

RMS09 

RM3051 

RP113052 

W3053 

RM3054 

ZONEAO flow Flood on depths sloping of 1 terrain); to 3feet avera (usually e depChs sheet 

determined. For areas of .a!uvial fan 
flooding. velocities also determined. 

ZONE A99 To be protected from 100-year flood by 
Federal flood protection system under 
construction: no base flood elevations 
determined. 

. . 
ZONE V Coastal flood with velocity hazard (wave 

action); no base flood elevations 
determined. 

ZONE VE Coastal flood with velocity hazard [wave 
action); base fbod elevations determined. 

FLOODWAY AREAS IN ZONE AE . 

OMER FLOOD AREAS 
ZONE X Areas af 500-year flood; areas of 100-year 

flood with. average depths of less that 1 
foot or w~th  dralnage areas less than 1 
square mile; and areas protected by levees 
from 100-year flood. 

. . 
OTHER AREAS 

ZONE X Areas determined to be ostside 500-year 
floodplain. 

ZONED Areas in which flood hazards are 
undetermined. 

UNDEVELOPED COASTAL BARRIERS 

: Identified 
1983 

Otberv~ise 
Protected Areas 

~Aastal barrier areas are normally located within or adjacent to Spacial 
Fload Hazard Areas. 

Floodplain Boundary 

---- Roodway Boundary 

- - Zone D Boundary 

Boundary Dividing Special Flood Hazard 
Zones. and Boundary Dividing Areas of 
Different Coastal Base Flood Elevations 
WiIthln Specla1 Flood Hazard Zones. 

-&-,.5 9 3 -.---,, Base Flood Etevation Line: Elevation in  
Feet. See Map index for Elavation Datum. 

(EL 987) 

RM7 \ 
8 M2 

Base Flood .Elevation in Feet Where 
Uniform Withrn Zone. See Map lndex for 
Elevation Datum. 

Elevation Reference Mark 

River Mile 

..HorGontal Coordinates -Based on North 
Amencan Datum of 1927 (NAD 27) 
Projection. 

I NOTES 
This map is for use in administering the National Flood lnsurance Program; 
it does not necessarily identify all areas subject to flooding, particularly 
from iocal dr&nage' sources of small size. or all planimetric features 
outside Specia! Rood Hazard Areas. The community map repository 
should be consulted for more detailed data on BFEs, and for any 
infomation 011 floodway delineatiuns, prior to use of this map for 
property purchase or construction purposes. 

Areasof Special Flood Hazard (100-yearflood) include Zones A, AE, AZ- 
A3O;-AH, AO, A99, V, VE and Vl-V30. 

~ertdln areas not in Special Flood Hazard Areas mav be protected by 
flood: control structures. 

Boundaries of the ftoodwavs were computed at cross sections and 
inter~dated between cross sections. The floodways were based on 
hydrwlic considerations with regard to requirements of the Federal 
Emerjlency Management Agency. 

Floodway widths in some areas may be too narrow toshow toscale. 
Refer: to Fioodway Data Table where floodway wid* is shavn at 1 !20 
in&. 

Coastal base flood elevations apply only landward of 0.0 NGVD, and 
induae the effects of wave action: these elevations may also differ 
significantly from those developed by the National Weather 'Service for 
hurricane evacuation planning. 

Corporate limits shown are current as of the date of ;his map. Ths us* 
she@ contact appropriate community officials to determine if corporate 
limits have changed subsequentto the issuance of this map. 

This ;map may incorporate approximate boundaries' of Coastal Barrier 
Resource System Units andlor Otherwise Protected Areas established 
under the Coastal Barrier Improvement Act of 1990 (PL 101 -591 1. 

For cammunity map revision history prior to countywide mapping, see 
section 6.0 of the Flood Insurance Study Report. 

MAP REPOSITORY 

Refer to Repository Listing on Index Map 

EFFECTIVE DATE OF 
COUNTYWIDE FLOOD INSURANCE RATE MAP: 

APRIL 15,1988 

EFFECTIVE DATES) OF REVlSION{SI TO THIS PANEL: 

SEPTEMBER 4,1991.SEPl'EMBER 30.1095 

Map revised July 19. 2001 to date corporate limits, to &an e base 
flood- elevations, to add base$& elevations, to add ~ p e c i 3  Fbod 
Hazcrd Areas, to change Specral Flood Hazard Areas, to h a w e  zone 
designations, to update map format, to add roads and road names, and 
to ihwporate previously issued Letters of Map Revision. 

To dstermine if flood insurance is available, contact an insurance agent 
or call the Nattonai Rood lnsurance Program at (800) 638-6820. 
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FIRM PANEL 

To obtain mom detaNed Infomation In rireas where Base Flood 
ElevaNons (BFEs) Wor flowlways ha.ve been determined. WIS are 
encouraged to consul the Flocd Profiles and Floodway Data tables 
contalnad within the Flood tnsurance Study (FlS) report that 
aaampWs fhls FRM. Users should bs llware that BFEs shown on the 
FIRM ra~resenl marnded whole-foot elemlions and therelore may not 
exactly reflect the flood elHon dab orkmted in the FIS. FM ... ............ 
construdion andor f i o o ~ l n  management purposes, users are 
encouraged to use the flood elemlion data presented in thls FS  in 
conjunction wllh ihe data shown on the FIRM. - 

EleMtion Reference Marlcs (ERM) eiwatSons listsd on thls map wwe 
dlldnedandlor dwebped to M s h  vertical conhol for determination I 
of flood afemtions and fkm@lain bounW85 portrayed on this. map. 
Users should be aware fhaI these W M  eleyaIions may have changed 
since the puM'katIon of this map. Ta &lain up.to-dgta-elevatlon 
fnlormation on Nallonal Geode~Ic Survey (NGS) ERMs shown on this 
mqb.p!aase~~~IrdWmatIon SeMces Branch 01 the NGS at (301) 
7134!242. or* h l r  web&& at www.ngs.noaa.gw- Map &ers should 
seek vertfbtion of wn-NGS EAAR monument eleHlons when using 
these elevations for conslwtbn orfhdplaln management purposes. 

I Coastal BWs shown on Mls map apply only landward of 0.0' National 
Geodsllc Vertical Datum (NOW)- U s m  d lhis FIRM show be awam I 
that coastal fIood etevatbns are also provided In the Summary d 
Stllhater Eiemtbns table in the FLcod tnsuknce Sudy report for this 
communlly. Elevations shown in the Summary of Stillwater Elevations 
table should be used for consitudlon; a d o r  #oo&~laln management 
puIpmaswhen they are higher than the ele\kdons shown on thk FRM. 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

IN COOPERATION WITH THE CITY OF GOODYEAR 

PLANS FOR THE CONSTRUCTION OF 

BULLARD WASH CHANNEL IMPROVEMENTS 

PHASE I -  YUMA ROAD TO LOWER BUCKEYE ROAD 

PCN. 470 73 37 
FCD CONTRACT NO. XXX CXXX 



A BENCHMARK 

9 EXIST. SURVEY MONUMENTIBFWS W FLUSH) 

, 

: 

1. ALL CONSTRUCTION SHALL CONFORM TO MAG STANDARD 

DETAILS AND SPECIFICATIONS, DATED 1998, INCLUDING AU. 
REVISIONS THRU 2002. 

. .. LEGEND STRUCTURAL NOTES GENERAL NOTES 

1. ALL CONSTRUCTION TO BE PERFORMED ACCORDING TO APPLICABLE MAG STANDARD 
DETAILS AND MAG SPECIFICATIONS,DATED 1998 (INCLUDING ALL REVISIONS THROUGH 

2002)AND THE ClTY OF GOODYEAR ADDITIONS AND DELETIONS THROUGH 2002. 

I 
.' a EXIST.SURVEY MONUMENT(BRASS W IN HAND HOLE) 

EXIST. COMEINED CURB 6 GUTTER - U4G 
DET.220 TYPE 'A' 

2. DESIGN IS IN ACCORDANCE WlTH ASHTO STANDARD 

SPECIFICATIONS FOR HIGHWAY BRIDGES, 
DIVISION 1.17TH EDITION, 2002. 

2. FACILITIES WHICH ARE NOT SPECIFICAUY LOCATED WlTH ACTUAL HORIZONTAL AND 

VERTICAL CONTROLS ARE APPROXIMATE AND TO THE BEST A V A I W  INFORMATION. .----------- .----------- U(IST. CONCRETE SIDEWALK - COP 
STO. OET. P- 1224 

3. REINFORCING STEEL SHALL CONFORM TO ASTM 
SPECIFICATION A615, GRADE 60 

3. EXISTING UTILITIES AND OTHER FAClUTlES HAVE BEEN PLACED ON THE 'PLANS FROM 
FIELD SURVEYSEXISTING MAPS AND OTHER CURRENT PLANS WITHIN THE AREA OF 

--c--_ ,,,,,, EXISTING DITCH 

EXISTING IRRIGATION UNE ( NOTE - PRIVATE, 
SALT RIVER OR R.IDJ 

EXISTING IRRIGATION STRUCTURE 

EXISTING IRRIGATION STANDPIPE 

STRESSES - f s  = 24,000 PSI - GRADE 60 
REINFORCING STEEL 

THlS PROJECT. THE CONTRACTOR WILL DETERMINE THE EXACT LOCATION AND/OR 

ELEVATION OF EXISTING UTILITIES WHICH PERTAIN TO AND AFFECT THE 

CONSTRUCTION OF THlS PROJECT. ALL REINFORCING STEEL PLACEMENT DIMENSIONS SHALL 

BE TO CENTER OF BARS UNLESS OTHERWISE NOTED. 
4. TWO (2) WORKING DAYS PRIOR TO EXCAVATING,THE CONTRACTOR SHALL CALL FOR 

BLUE STAKES AT THE BLUE STAKE CENTER (PHONE: 602-26%1100). 
EXISTING WATER UNE I SIZE 

EXISTING WATER METER 6 BOX ALL REINFORCING STEEL SHALL HAVE 2' CLEAR COVER 

UNLESS OTHERWISE NOTED. 5. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR TO CONSTRUCTION. 
EXISTING FlRE HYDRANT 

NEW OR RELOCATED FlRE H Y D W  BY CONTRACTOR 

EXISTING WATER VALVE OPEIUTING NUT ELEVATION 

EXISTING SDYER UNE I SIZE 

EXISTING UMlHOLE 

NEW W H O L E  

CATW BASINNGUTTER INLET (LENGTH TO SULE)  

CATW BASlN, WRB INLET (LENGTH TO SWLE) 

CATCH BASIN, W R B  6 GLITTER INLET [LENGTH TO SULE)  

EXISTING S T O W  DRAIN I SIZE 

STRUCTURAL STEEL SHALL CONFORM TO 
ASTM SPECIFICATION A.6. 

6. THE FLOOD CONTROL DISTRICT OR CITY OF GOODYEAR IS NOT RESPONSIBLE FOR 
UABIUTY ACCRUED DUE TO DELAYS AND/OR DAMAGE TO UTIUTIES IN CONJUNCTION 

WITH THlS CONSTRUCTION. 
ALL WELDING SHALL CONFORM TO THE REQUIREMENTS 
OF THE AMERICAN WELDING SOCIETY, STRUCTURAL 
WEUIING CODE. REVISED 1996. 7. ANY WORK PERFORMED WITHOUT THE APPROVAL OF THE FLOOD CONTROL DISTRICT 

AND/OR THE ENGINEER AND ALL WORK AND MATERIALS NOT IN CONFORMANCE WlTH 
THE SPECIFICATIONS IS SUWECT TO REMOVAL AND REPLACEMENT AT THE 
CONTRACTOR'S EXPENSE. 

DIMENSIONS SHALL NOT BE SCALED FROM DRAWINGS. 

CHAMFER ALL EXPOSED CORNERS Y 4  ' UNLESS 
OTHERWISE NOTED. 

8. THE ENGINEER WILL DETERMINE THE NUMBER AND LOCATION OF THE REQUIRED 
COMPACTION TESTS FOR STRUCTURE BACKFILL 

CONCRETE COMPRESSIVE STRENGTH SHALL BE 3000 
PSI MAG, CLASS 4 UNLESS NOTED OTHERWISE. 

P i NEW PIPE FOR STDRU W N  OR IRRlGATION UNE 

9. TRAFFIC CONTROL SHALL BE MAINTAINED IN ACCORDANCE WITH THE 
ClTY OF PHOENIX TRAFFIC BARRACADE MANU& 1998. FILL IN ANY GAPS WlTH 
MAG. SPECIFICATION ,401, PART V I  OF THE MANUAL ON UNIFORM TRAFFIC 
CONTROL DEVICES, MILLENIUM EDITION WlTH INCORPORATED REVISION 
NO. 1 CHANGES DATES DECEMBER 28,2001. 

---- ~ T V  ---- EXISTING UNDERGROUND CMlE  TELEVISION UTILITY NOTIFICATION 
PHONE NO. COMPANY CONTACT 
(602) 371- 7989 APS BOBBY GAR24 
(602) 630- 1393 QWEST MATTHEW PHILLIPS 
(602) 464- 5342 SOUTHWEST GAS SUE NEWSOM 
(602) 447-0363 COX COMMUNICATIONS KARL MCKAY 
(623) 882- 7954 CITY OF GOODYEAR DAVID RAMIRU 

-- ---- E--- --.. EXISTING UNOEROROUND ELECTRIC- 

----- 40 ----- EXlSTlNG UNOERGROUND TELEPHONE 
W C T S  (SPECIFY NWBERj ----. 2- C ---- EXISTING GAS UNE I S N  

-=-*.IJ(;~----- EXISTING UNDERGROUND TELEPHONE C48LE 

EXISTING STREET S I W  

10. CONTR4CTOR SHALL REPLACE PAVEMENT TO THE EiISTING GRADES SHOWN ON 

THE PLANS. ': . .  " . 
EXlSTlNG TRAFFIC SIGN 

u EXlSTlNG U T l U N  POLE 

- - 
1 EXACT POINT OF MATCHING TERMINATION AND OVERUIY WILL BE DETERMINED IN " - - -  - . 

THE FIELD BY THE ENGINEER. 
EXISTING WIRE FENCE 

EXISTING WOOD FENCE 

EXISTING CHAlN UNK FENCE 

AWL Bay 

W W N  A N m  

STREET U W T  

EASEUEKT UNE 

EXISTING OR NEW IVW UNE 

PAVEMENT CENTER UNE AND 
OR UOUNUUENT LINE 

INDEX OF SHEETS 12. NO JOB WILL BE CONSIDERED COMPLETED UNTIL CURBS.PAVEMENT AND 

SIDEWALKS HAVE BEEN SWEPT CLEAN OF ALL DIRT AND DEBRIS. DRAWING NO. 

G1 
6 2  
6 3  
64 
6 5  
66- 6 9  
GlPG13 
G14G17 
018 

TITLE - SHEET NO. 
COVER SHEET AND VICINITY MAP 1 
GENERAL NOTES AND SHEET INDEX 2 
KEY MAP 3 
HORIZONTAL AND VERTICAL CONTROL 4 
ROW AND TCE CONTROL 5 
CHANNEL CONTROL UNE AND TOP OF MAIN CHANNEL CONTROL 6-9 
TOP AND BOTTOM OF LOW FLOW CHANNEL CONTROL 10- 13 
CL TAILWATER WALE CONTROL 14- 17 
TYPICAL CHANNEL SECTIONS 18 

13. PRIOR TO FINAL APPROVAL AND ACCEPTANCE OF THE WORKTHE CONTRACTOR 
WILL BE REQUIRED TO CLECW ADJACENT (OFF-PROJECT) ROADWAYS USED DURING 
THE COURSE OF CONSTRUCTION. 

ABBREVIATIONS PRWECT BENCHMARKS 
( Q A N D I O R H l  

BORING HOLE 1 NUYBER 
(SEE SPEUAL P R O V I S I W  

91 QUANTITY SUMMARY SHEETS 
PS1 PIPE SUMMARY SHEET 
Cl- C6 PLAN AND PROFILE SHEETS 

CSTR CONSTRUCTION 

DESC DESCRIPTION 

REBAR IN HANDHOLE 
BULLARD AVENUE AND 
VAN BUREN STREET 

0 TELEPHONE RISER D l  TRANSITION DETAILS AT EXISTING CHANNEL 27 S SLOPE EL = 987.77 

0 2  GRADE CONTROL STRUCTURE AT LOWER BUCKEYE PARKWAY 28 FT/FT FEWFOOT k4882.226 
a WATER SERVICE BOX D3 CHANNEL TRANSITION AT BRIDGE 29 E=60292.901 

OHE OVERHEAD ELECTRIC 

*st MI0 SPAN TAP (OH UTIUTIES) 04 CHANNEL TRANSITIONS AT BRIDGE SECTIONS 30 
0 5  MAINTENANCE ROAD DETAILS 31 

IW INVERT ELEVATION 

8 WATER VAULT 0 6  MULTCUSE PATH DETAILS FND FOUND 32 
0 7  PATWSWALE CROSSING DETAILS 33 9 PROPERTY UNE 

a TRAFFIC SIGNAL BOX IS1-IS9 IRRIGATION PLAN AND PROFILE SHEETS 34- 42 
TCE TEMPORARY CONSTRUCTION 

L1.O-L1.6 LANDSCAPE PLAN SHEETS 43-49 EASEMENT 0 TREE ~ 1 . 7  LANDSCAPE PLAN DETAILS 50 
IR1.1-IR1.6 IRRlGATION PLAN SHEETS 51-56 TW TOP OF WALL '8 STOP SIGN 
IR1.7-IR1.11 IRRIGATION PLAN DETAILS 57- 61 TN TOP OF NUT 
E- 1 TELEMETRY AT YUMA ROAD 62 cL CENTER UNE MAlLBaY 

I:, P 
E- 2 ELECTRICAL PANEL DETAILS 63 MONUMENT UNE ML .H GATE W/POSTS E-3 IRRIGATION TELEMETRY DETAILS 64 
SDl- SDZ SIDE D W N  PROFILES 65.66 

ROW RIGHT OF WAY 
% SAWCUT 6 MATCH 

SBl- SB4 SOIL BORING LOGS 67-70 DE DFMNAGE EASEMENT 
. . 

XSI-XS3 CROSS SECTIONS 71- 73 

. . . . . .  . - . 
m -,.- 
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2 
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NO. DATE RMSMN 
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B U U R D  WASH CHANNEL IMPROVEMENTS 
PHASE I - YUMA ROAD TO LOWER BUCKEYE ROAD 

CONTRACT . ................... ........... 
NO. XXX CXXX 
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90% S U B M ~ A L  
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CONSTRUCTION 

DRAWNG NO. 
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DATE 
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I ESTRELLA PARKWAY 

POINT TABLE 

POINT NORTHING EASTING 

P l  35355.46 57851.26 
P2 36608.85 57804.46 
P3 33750.13 57811.87 
P4 39307.18 58339.93 
P5 35360.07 58151.30 
P6 36615.54 58104.45 
P7 37973.40 58106.10 
P8 38783.64 58569.42 

; P9 39222.47 58642.70 

100 100 200 

W e  in Feel 





@CONSTRUCT EARTHEN CHANNEL PER 
TYPICAL SECTION, DRAWING #622. 
CCNGTRUCT CONCRETE TAILWATER 

@SW- PER DETAIL ON DRAWING #D7. 

CONSTRUCT WEST MAINTENANCE ROAD 
@PER DETAIL ON DRAWING #D5. (14,140 S.F., 

CONSTRUCT EAST MAINTENANCE ROAD 
@PER DETAIL ON DRAWING #D5.(12,880 SF.) 

CONSTRUCT FARM ROAD PER TYPICAL 
@SECTION, DRAWING #G22. 

7 CONSTRUCT MULTI- USE TRAlUTAILWATER 
OSkVALE CROSSING PER DETAIL D l 0  

r 
CONSTRUCT MAINTENANCE ROAD -' @P)puLLOUT PER DETAIL D/?AW/NG #D8. 

I 
r 
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SECTION D-D 
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GRADE CONTROL STRUCTURE AT 

LOWER BUCKEYE PARKWAY 

PLAN 
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BULLARD WASH - .  

CHANNEL IMPROVEMENTS , YUMA ROAD BRIDGE PLANS i CHANNEL BULLARD IMPROVEMENTS WASH 
PHASE I 

I (N.I.C.) .PHASE I1 
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(N.I.C.) 1 ,,- BRIDGE DECK 

___-------- ------____ ----__ 
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6' CONCRETE ! t f 
I LINING 
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PROFILE 
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CHANNEL TRANSITION SECTION 
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TRANSITION SECTION A-A 
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300' 

181.35' 
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I 

TRANSITION SECTION B- B 

CHANNEL GEOMETRY ALIGNMENT LEGEND 
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WEST TOP OF LOW FLOW CHANNEL 
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EAST BOTTOM OF LOW FLOW CHANNEL 

EAST TOP OF LOW FLOW CHANNEL 

- - -- - - 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

IN COOPERATION WITH THE CITY OF GOODYEAR 

PLANS FOR THE CONSTRUCTION OF 

BULLARD WASH CHANNEL IMPROVEMENTS 

PHASE 11- VAN BUREN STREET TO YUMA ROAD 
Goodyeat 

PCN. 470 73 37 

FCD CONTRACT NO.XXX CXXX 
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CHANNEL TRANSITION SECTION 

NORTH OF YUMA RD. BRIDGE 

BULLARD WASH - - CHANNEL YUMA ROAD BRIDGE PLANS 
BULLARD WASH 

IMPROVEMENTS 
I CHANNEL 

PHASE I 
(N.I.C.) IMPROVEMENTS 

PHASE I1 

- BRIDGE DECK 

! 

- FLOW I - 
I 

6' CONCRETE ! k f 
YUMA ROAD 

BRIDGE CHANNEL LINING 
PROFILE 
(N.I.C.) 

I I BRIDGE C 7 I I 

BULLARD WASH - CHANNEL VAN BUREN STREET BRIDGE PLANS I CHANNEL 
BULLARD WASH 

BRIDGE DECK 

.. . . 

! 

VAN BUREN STREET 

BRIDGE CHANNEL LINING 
PROFILE 
(N.I. C.) 

CHANNEL GEOMETRY ALIGNMENT LEGEND 

@ WEST TOP OF MAIN CHANNEL 

@ WEST BOTTOM OF MAlN CHANNEL 

WEST TOP OF LOW FLOW CHANNEL 
CHANNEL TRANSITION SECTION WEST BOTTOM OF LOW FLOW CHANNEL 

SOUTH OF VAN BUREN ST.BRIDGE EAST BOTTOM OF LOW FLOW CHANNEL 
PREUMlNARl 

EAST TOP OF LOW FLOW CHANNEL 

CONSTRUCTlON 

H EAST TOP OF MAIN CHANNEL 

IMPROVEMENTS - 
PHASE I1 - I - 

(N.I.C.) IMPROVEMENTS PHASE 111 
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TRANSITION SECTION D- D 
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------ 
CHANNEL GEOMETRY ALIGNMENT LEGEND 

WEST TOP OF LOW FLOW CHANNEL 

TRANSITION SECTION R E  WEST BOTTOM OF LOW FLOW CHANNEL 
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EAST BOTTOM OF MAIN CHANNEL 





FLOOD CONTROL DISTRICT 
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IN COOPERATION WITH THE CITY OF GOODYEAR 
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BULLARD WASH CHANNEL IMPROVEMENTS 

PHASE 111- INTERSTATE 10 TO VAN BUREN STREET 

PCN. 470 13 31 

FCD CONTRACT NO. XXX CXXX 
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T CONCRETE MULTI- USE 
DETAIL ON DRAWING #D9. 

WEST MAINTENANCE ROAD 
ON DRAWING #D3.(11,816 S.F.) 

MAG STD DET 501-5 (SINGLE). 

DET 501-4 MODIFIED (TRIPLE). 

"NO PUBLIC ACCESS SIGN". 
UCT CONCRETE RIBBON CURB 
TAIL ON DRAWING #D8. (4008 LF.) 

I -  

@ FOR SIDE DRAIN PROFILE SEE 

I / I 





,- BRIDGE DECK 

-----____ 

VAN BUREN STREET 
BRIDGE CHANNEL LINING 

PROFILE 
(N.I.C.) 

CHANNEL TRANSITION SECTION 

NORTH OF VAN BUREN ST.BRIDGE 

1.5' BENCH 

VAN BUREN STREET 
(N.I.C.) 

CHANNEL GEOMETRY ALIGNMENT LEGEND 

I 
@ WEST TOP OF MAIN CHANNEL 

I WEST TOP OF LOW FLOW CHANNEL 

I WEST BOTTOM OF LOW FLOW CHANNEL 
I 
I EAST BOTTOM OF LOW FLOW CHANNEL 

PRELlMlNAAY 
I EAST TOP OF LOW FLOW CHANNEL 90% SUBMITTAL 
I 

i 
j 





SLOPE 

w 
TYPICAL RIBBON CURB DETAIL 

NOTES: 

I. CONSTRUCT CURB AND INSTALL 1/2" MASTIC 
EXPANSION JO1NTS.AS.T.M. P 1751. MAG. SECT. 340. 

2. BROOM FINISH ALL SURFACES. 

3. RIBBON CURB TO SLOPE TOWARDS LANDSCAPING. 

4. CONTRACTION JOINT SPACING 10' MAXIMUM. 

5. CONCRETE SHALL BE CLASS "8" PER MAG. SECT. 725 
AND INSTALLED PER MAG. SECT. 505. 

SEE RIBBON 
CURB DETAIL 
THlS SHEET 

- 6' A8.C. 
MAG SECT 702 \-- SEE RIBBON 

CURB DETAIL 
THIS SHEET 

WEST MAINTENANCE ROAD 
TYP. CROSS SECTION 

CONCRETE SURFACE TO BE PAINTED. 
COLOR TO BE APPROVED BY OWNER. 
(ALLOWANCE ITEM. SEE 
SPECIAL PROVISIONS.) 

ACCESS BARRIER \ 
(TYPICAL) TEXTURED FINISH MEDIUM 

SAND BLAST. (ALLOWANCE ITEM. HEADWALL TEXTURES SEE SPECIAL PROVISIONS.) - - 

MAINTENANCE ROAD PULL- OUT DETAIL 
NOTE: 

PULL- OUTS REQUIRED APPROXIMATELY 
EVERY 300' ON MAINTENANCE ROADS 

RIBBON CURB - RIBBON CURB 
SEE DETAIL \ 
THlS SHEET \ 

I 
! 6' STABILIZED PRELIMINMY 

DECOMPOSED 
GRANITE 

! 

I 

I 



r SCORE MARK 712" 
/ DEEP EVERY 3' 

MULTI- USE PATH 
SLOPE DESCENT DETAIL 

MULTI- USE 
PATH 3 

SECTION A-A 

SEE TYPICAL SECTION 
BELOW FOR MULTI-USE PATH 

EXPANSION JOINT (100' MAX. SPACING) 
JOINT FILLER SHALL BE 112" BITUMINOUS 
TYPE PREFORMED EXPANSION JOINT 
FILLER. (ASTM DA51)  

I r MULTI- USE 
r BROOM FINISH SURFACE I 

GRADED AREA 
6:l MAX RADED AREA 

FUTURE ELECTRIC 
T WIRE, CONTINUOUS 

FCD CONTRACT NO. XXX CXXX 
* :.:.x.:..:<;z$:>*z.> 

.:>.c::<.:.>:.:.::y<:;* BY DATE 
10' SCARIFIED AND -' 
RECOMPACTED PRELIMINARY 

DESIGNED J. TAIIlDN a3m 

NATIVE SUBGRADE S U B M ~ A L  DRAWN D. HADGESP. LOPEZ 0304 
NOTMR CHECKED APATEL a3m 

MULTI- USE PATH CONSTRUCTION WOOD. PATB 6 ASSOCIATES, INC. 
ZC51 W. NORTHERN A V T  SUIE I W  

TYPICAL CROSS SECTION P H O W l X ~ ~ 5 3 5 0 5 0 0  

DRAWING NO. 
D4 MULTHISE PATH DETAILS 

DATE 

ROOD CONTROL DISTRICT @ OFM4RICOPACOUNlY 
ENGWEERIM DMSION 

BUUARD WASH CHANNEL IMPROVEMENTS 
PHASE Ill - INTERSTATE 10 TO VAN BUREN STREET 

BY 

3 
2 
1 

NO. RMSlON 



Stamped Pattern GENERAL NOTES: 
Concrete Finish on 

F g  Tailwater Swale Swale Invert. See C.I.P. Swale Slab, Construction Specification - Maricopa Association of 
Drawing - for Detail Provide Transverse Governments (MAG) Uniform Standard Specifications for 

Joints at 30'-0" ma.  Public Works Construction, 1998 including revisions 
through 2002. 

Live Loading shall be 85 psf or HlO, whichever governs. 

All concrete shall be class "A" concrete (F1c=3000 psi) 
as specified in the Special Provisions. 

Subgrade to be Scarified All exposed concrete edges shall have a 3/4" chamfer. 
to a Depth of 10" and 
Recompacted to no less Reinforcing steel shall conform to ASTM Specification A615. 
than 95% max. Dry All reinforcing shall be furnished as Grade 60. (FS=24.000 psi) 
Density prior to placing ABC 

All transverse reinforcing bars shall be placed parallel to the 
** Stamped Pattern skew and spaced along g path. 

Concrete Finish on 
Swale Invert. See Anchor bolts shall conform to ASTM ,436, galvanized. 
Drawing - for Detail All bends and hooks shall meet the requirements of AASHTO 

article 8.23. All bend dimensions for reinforcing steel 
shall be out- to- out of bars. All placement dimensions for 
reinforcing steel shall be to center of bars unless noted 
otherwise. 

All reinforcing steel shall have 2 inch clear cover unless 
noted otherwise. 

Direction of 
Pipe Handrail shall be ASTM A53. Type S. 

Dimensions shall not be scaled from drawings. 

The contractor shall be responsible for field verification 
of existing utilities and locations. 

of crossing THREADED RODS: 

PUW - MULTI-USE PATH CROSSING Contractor shall install six galvanized or stainless steel NC 
threaded rods per precast panel. Threaded rods shall be - 1/4" = 1'-0" SECTION capable of supporting a working tensile load of 5000 16s. 

3/4" = ?'-om each. 

g Hole 

Galv. Steel Plate 

4- 1/2' dia. x 6" 
3/4" dia. Threaded Rod x 1'-9' Long. 
with Washer and Nut. Embed Rods 

#5 x 2'-0' @I 12" 1'- 1 1/2" into C.I.P. Wall (Typ.) 
Cast 3' Below 

THREADED ROD DETAIL 
NO SCALE 

RAILPOST CONNECTION DETAIL 

1. Posts and Rails to 
be 2 112" dia. Schedule 40 

2. All Sleeves, Posts and Rails to 
be Painted per Project 
Special Provisions. 



I I ! r Q 1- 10 DROP & CHANNEL CONTROL UNE 
! I 

I I SEE 1- 10 7 

190' SECTION B-B 
3 1 
2 1 
1 l 

CHANNEL GEOMETRY AUGNMENT LEGEND 
NO. 1 REVISION BY D A E  

1-10 DROP STRUCTURE DETAIL ROOD CONTROL DISTRICT 
@ WEST TOP OF MAIN CHANNEL @ W ~ I C O P A C O U N I Y  CmINEEmm DlwsmN 
@ WEST BOTTOM OF MAIN CHANNEL BULLARD WASH CHANNEL IMPROVEMENTS 
@ WEST TOP OF LOW FLOW CHANNEL INTERSTATE-1 0 TO VAN BUREN STREET 

Y a- 8 WEST BOTTOM OF LOW FLOW CHANNEL FCD CONTRACT NO. 2004 COO8 
:<:$.:::s*:<<..:.c.y<: .: .... <<.>m.%.vs*<.: ..:.: . , . . . . . . . . . . . . . . . . . BY 

EAST BOTTOM OF LOW FLOW CHANNEL 
DATE 

PREUMlw DESIGNED J. TAJLLON 03(04 

EAST TOP OF LOW FLOW CHANNEL QOS( S U B M ~ L  DRAWN D. HAWESIP. LOPEZ 03104 

G EAST BOTTOM OF MAlN CHANNEL 8 NOTFOR CHECKED A PATEL MX)4 
CONSTRUCTION WOOD, PATEL h ASSOCIATES. INC. 

@ EAST TOP OF MAIN CHANNEL 2051 W.NORTHEWAYE.SU~IOO 
PHOEND:ARaONAnan- 

DRAWING NO. CtO DROP STRUCTURE 
DB DETAllS 



SECTION G- G 
SECTION E-E 

SECTION F-F 



GABION BEYOND 
?!7L.-. - . - -- - -- .- . 

EXISTING DITCH 
INVERT = 981.0 

CONTROL UNE 
w/ #4 BARS @ 12" 
0.C.EACH WAY 

STA 268+83.44 INTO GABIONS. SEE 
SHOTCRETE DETAIL 
THIS SHEET. 

LEXTENT OF 
SHOTCRETE 

1- 10 DROP 
NOTCH DETAIL 

PLAN 

I-- SHOTCRETE 

Q DROP 
NOTCH 

/. N . ' ~  6' CONCRETE W/#4 BARS g 12" O.C. EACH WAY ON 6' A.B.C. 
\. /. 

\. /. SUBGRADE TO BE SCARIFIED TO A DEPTH OF 10' 
=TENT OF \ 1 /. 1; ! AND COMPACTED TO NO LESS THAN 95% MAX-DRY DENSITY. 
CUT OFF WALL ! 

SECTION J- J 

Q I- 10 Q DROP 

NOTCH 987.0 %I 

3 
2 
1 

NO. RMSlON BY DATE 

FLOOD CONTROL DISTRICT 

FNGlNEERfNQ DNISION 

BULLARD WASH CHANNELIMPROVEMENTS 
PHASE 111 - INTERSTATE 10 TO VAN BUREN STREET '- GABIONS FCD CONTRACT NO. XXX CXXX 
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CONSTRUCTION NOTES 

@ CONSTRUCT WEST MAINTENANCE ROAD 
PER DETAIL ON DRAWING #D3. 
(QUANTITIES INCLUDED ON DRAWING C3.) 

GD CONSTRUCT MAINTENANCE ROAD PULL- 
OUT PER DETAIL DRAWING #D3. 
(QUANTITIES INCLUDED ON DRAWING C3.) 

LACE COMPACTED FILL AS SHOWN 
%N PLIWS. SEE SPECIAL PROVlSlONS 

FOR COMPACTION REQUIREMENTS. 
CONSTRUCT 36" DROP INLET HEADWALL 

@PER MAG STD DET 501-5 MODIFIED 
(SINGLE).( 1 EACH) 

CONSTRUCT CONCRETE RIBBON CURB 
@PER DETAIL ON DRAWING #D3 

(QUANTITIES INCLUDED ON DRAWING C3.) 
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CONSTRUCTION NOTES 

0 PLACE COMPACTED FILL AS SHOWN 
ON PLANS. SEE SPECIAL PROVISIONS 
FOR COMPACTION REQUIREMENTS. 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

IN COOPERATION WITH THE CITY OF GOODYEAR 

PLANS FOR THE CONSTRUCTION OF u BULLARD WASH CHANNEL IMPROVEMENTS 
YUMA ROAD BRIDGE 

PCN. 470 13 31 

FCD CONTRACT NO.XXX CXXX 

MARICOPA COUNTY 
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ENVIRONMENTAL SERVICES 

I VICINITY MAP 
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LEGEND 
STRUCTURAL NOTES GENERAL NOTES 

BENCHMARK ALL CONSTRUCTION TO BE PERFORMED ACCORDING TO APPLICABLE MAG STANDARD 

DETAILS AND MAG SPECIFICATIONS, DATED 1998 (INCLUDING ALL REVISIONS THROUGH 

2002)AND THE ClTY OF GOODYEAQ ADDITIONS AND DELETIONS THROUGH 2002. 

I. ALL CONSTRUCTION SHALL CONFORM TO MAG STANDARD 

DETAILS AND SPECIFICATIONS, DATED 1998, INCLUDING ALL 
REVISIONS THRU 2002 

M I S T .  SURVEY UONUhlENT(EQASS C4P FLUSH) 

EXIST. COMBINED CURB 6 GUTTER - NAG 
DET.220 TYPE 'A' 2. DESIGN IS IN ACCORDANCE WlTH AASHTO STANDARD 

SPECIFICATIONS FOR HIGHWAY BRIDGES, 
DIVISION b 17TH EDITION. 2002 

3. REINFORCING STEEL SHAD. CONFORM TO ASTM 
SPECIFICATION A615, GRADE 60 

FACILITIES WHICH ARE NOT SPECIFICALLY LOCATED WlTH ACTUAL HORIZONTAL AND 

VERTICAL CONTROLS ARE APPROXIMATE AND TO THE BEST A V A I W  INFORMATION. 
EXIST. CONCRETE S I D M  - COP 
STD. DET. P- 7230 

EXISTING DITCH 

EXISTING UTILITIES AND OTHER FACILITIES HAVE BEEN PLACED ON THE PLANS FROM 

FIELD SURVEYS,D(ISTING MAPS AND OTHER CURRENT PLANS WITHIN THE AREA OF 

THlS PRWECT. THE CONTRACTOR WlLL DETERMINE THE EXACT LOCATION AND/OR 

ELEVATION OF EXISTING UTIUTIES WHICH PERTAlN TO AND AFFECT THE 

CONSTRUCTION OF THlS PRWECT. 

EXISTING IRRIGATION UNE ( NOTE - PRIVATE 
SALT RIVER OR RID.) 4. STRESSES - f s  = 24,000 PSI- GRADE 60 

REINFORCING STEEL EXISTING mvGAnON STRUCTURE 

EXISTING IRRIGATION STANDPIPE 5. ALL REINFORCING STEEL PLACEMENT DIMENSIONS SHALL 

BE TO CENTER OF BARS UNLESS OTHERWISE NOTED. TWO (2J WORKING DAYS PRIOR TO DCCAVATING, THE CONTRACTOR SHALL CALL FOR 

BLUE STAKES AT THE BLUE STAKE CENTER (PHONE: 602-263-1100). 
EXISTING WATER UNE I SlZE 

MISTING WATER METER 6 BOX 6. ALL REINFORCING STEEL SHALL HAVE 2' CLEAR COVER 

UNLESS OTHERWISE NOTED. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR TO CONSTRUCTION. 
EXISTING FlRE HYDRANT 

NEW OR R E L W T E D  FIRE H Y D M  BY CONTRACTOR 

EXISTING WATER VALVE WEFATING NUT ELEVATION 

THE FLOOD CONTROL DISTRICT OR CITY OF GOODYEAR IS NOT RESPONSIBLE FOR 
LIABILITY ACCRUED DUE TO DELAYS AND/OR DAMAGE TO UTILITIES IN CONJUNCTION 

WlTH THlS CONSTRUCTION. 

7. STRUCTURAL STEEL SHALL CONFORM TO 
ASTM SPECIFICATION A36. 

EXISTING SEWER UNE / SIZE 
8. ALL WELDING SHALL CONFORM TO THE REQUIREMENTS 

OF THE AMERICAN WELDING SOCIETY, STRUCTURAL 
WELDING CODE, REVISED 1996. 

EXISTING M O L E  ANY WORK PERFORMED WITHOUT THE APPROVAL OF THE FLOOD CONTROL DISTRICT 

AND/OR THE ENGINEER AND ALL WORK AND MATERIALS NOT IN CONFORMANCE WITH 
THE SPECIFICATIONS IS SUBJECT TO REMOVAL AND REPLACEMENT AT THE 

CONTRACTOR'S EXPENSE. 

NEW W H O L E  

CATCH BASIN.GUTTER INLET (LENGTH TO SUILE) 9. DIMENSIONS SHALL NOT BE SCALED FROM DRAWINGS. 

CATCH BASIN. CURB INLET (LENGTH TO S W  10. CHAMFER ALL MPOSED CORNERS 3 4  ' UNLESS 
OTHERWISE NOTED. CATCH BASINNCURB 6 GUTTER INLET (LENGTH TO S W )  

MISTING S T W  DRUN / SN 

THE ENGINEER WlLL DETERMINE THE NUMBER AND LOCATION OF THE REQUIRED 

COMPACTION TESTS FOR STRUCTURE BACKFILL I t  CONCRETE COMPRESSIVE STRENGTH SHALL BE 3000 
PSI MAG, CLASS UNLESS NOTED OTHERWISE. 

NEW PlPE FOR STORY DRUN OR IRRIGATICN UNE 

TRAFFIC CONTROL SHALL BE MAlNTAlNED IN ACCORDANCE WlTH THE 
ClTY OF PHOENIX TRAFFIC BARRACADE MANUAI. 1998. FILL IN ANY GAPS WlTH 
MAG.SPECIF1CATION QOI,PART VIOF THE MANUAL ON UNIFORM TRAFFIC 
CONTROL DEVICES,MIUENIUM EDITION WlTH INCORPORATED REVISION 
NO. I CHANGES DATES DECEMBER 28.2001. 

EXISTING UNDERGRQUND CABLE TELEYlSlON 
UTILITY NOTIFICATION 

EXISTING UNDEROROUND ELECTRIC 

D(IST1NG UNDERGROUND TELEPHONE 
DUCTS (SPECIFY NUYBER) 

EXISTING W UNE I SIZE 

PHONE NO. COMPANY CONTACT 
(602) 371- 7989 APS BOBBY GARZA 
(602) 630- 1393 W E S T  MATTHEW PHILUPS 
(6021 484-5342 SOUTHWEST GAS SUE NEWSOM 

UGT ----- EXISTING UNDERGROUND TELEPHONE CIBLE 

- -& EXISTING STREET SIGN 

(602) 447-0363 COX COMMUNICATIONS KARL MCKAY 
(623) 882- 7954 CITY OF GOODYEAR DAVID RAMIREZ 10. CONTRACTOR SHALL REPLACE PAVEMENT TO THE EXISTING GRADES SHOWN ON 

THE PLANS. 

W S T I N Q  TRIFFIC S W  

EXISTING (mUTY POLE 

EXISTIM WIRE FENCE 

EXISTING W O O D  FENCE 

EXISTING C H N N  UNK FENCE 

MAIL B a y  

DOWN Awchw? 

STREET UGHT 

I t  EXACT POINT OF MATCHING TERMINATION AND OVERLAY WlLL BE DETERMINED IN 

THE FIELD BY THE ENGINEER. 

INDEX OF SHEETS 

nTLE 
COVER SHEET AND VICINITY MAP 
GENERAL NOTES AND SHEET IND€X 
KEY MAP 
HORIZONTAL AND VERTICAL CONTROL 
ROW AND TCE CONTROL 
QUANTITY SUMMARY SHEET 
PIPE SUMMARY SHEET 

12. NO JOB WlLL BE CONSIDERED COMPLETED UNTIL CURBS.PAVEMENT AND 
SIDEWALKS HAVE BEEN SWEPT CLEAN OF ALL DIRT AND DEBRIS 

SHEET NO. 
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DRAWING NO. 

GI 
62 
63 
fa 
G5 
Ql 
PSI 

13. PRIOR TO FINAL APPROVAL AND ACCEPTANCE OF THE WORK, THE CONTRACTOR 
WlLL BE REQUIRED TO CWN ADJACENT (OFF-PROJECT) ROADWAYS USED DURING 
THE COURSE OF CONSTRUCTION. 

EASEMENT UNE 

EXISTING OR NEW R/W UNE 

- - PAVEMENT CENTER UNE AN0 
OR MWNUhfENT UNE 
i C A N D / W Y J  

R1 TYPICAL ROADWAY SECTIONS 
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LEGEND 

I TCE LINE TABLE 
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POINT TABLE 
I I 1 POINT I NORTHING IEASTING I 
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I - t RIGHT OF WAY VARIES 33' TO 75 FROM ML RIGHT OF WAY VARIES 33' TO 75' FROM ML I . I\- 

EXISTING YUMA ROAD 
TYPICAL SECTION 
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SURFACE 
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RIGHT OF WAY VARIES 33' TO 75' FROM ML RIGHT OF WAY VARIES 33' TO 75' FROM ML I\ I U 
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TERMINATION PER 
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/k' EXISTING GROUND 
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7 CHANNEL I 

BULLARD WASH 
CHANNEL IMPROVEMENTS BULLARD WASH 

YUMA ROAD BRIDGE PLANS CHANNEL IMPROVEMENTS 

' INVERT ( O.0O3Z1/FT 

I e. . " r .  L 6- CONCRETE \ \ 

PHASE I1 
(N.I.C.) 

- - 

- - 
BRIDGE 

. . .. . . . . . . . . . 

PHASE I 
(N.I.C.) 

- 
\ ,,- BRIDGE DECK 

i 

________---------  -----------______ 
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(N.I.C.) . . 

BRIDGE C -. 

GZ 
BRIDGE 

CHANNEL DETAIL 
(N.T.S.) 

WEEP HOLE DETAIL 

BRIDGE CHANNEL LINING L ~ U B ~ ~ E  TO BE SCARIFIED TO A DEPTH OF 10' 

PROFILE AND RECOMPACTED TO NO LESS THEN 95% MAX. 
DRY DENSITY PRIOR TO PLACING 6' A8.C. 

1 )  I I 
NO. I RMSICJN I E Y ~  DATE 

ROOD CONTROL DISTRICT d% O F i U 4 R l C O P A C O U ~  

FCD CONTRACT NO. XXX CXXX 

CONSTRUCllON 

-: PHOENKMZON4WZ)- 
DRAWING NO. CHANNEL LINING AT SHEET OF 

M WMA ROAD BRlDGE 13 22 
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Q \.. ' '4 - I VARIES 
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SCARIFIED TO A 
DEPTH OF 10' AND RECOMPACTED 
TO NO LESS THAN 95% MAX.DAY 
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PER DETAIL ON THIS SHEET 
(TYPICAL BOTH SIDES) 
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50' ! 
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CHANNEL UNlNG SECTION A-A 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

IN COOPERATION WITH THE CITY OF GOODYEAR 

PLANS FOR THE CONSTRUCTION OF 

u BULLARD WASH CHANNEL IMPROVEMENTS 
VAN BUREN STREET BRIDGE 

PCN.470 13 31 

FCD CONTRACT NO.XXX CXXX 

MARICOPA COUNTY 
Not to Scde 

VICINITY MAP 
Not to  Scale 
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DWIRICT 3 ANDY KUNASEII 

CONSTRUCTION DWIRICT 4 MAX W. WILSON 
DISTRICT 6 MARY ROSE WILCOX 



GENERAL NOTES LEGEND 
STRUCTURAL NOTES 

BENWUCRK 

EXIST. SURVEY UONUUENT(8RASS CAP FWSH) 

ALL CONSTRUCTION TO BE PERFORMED ACCORDING TO APPLICABLE MAG STANDARD 
DETAILS AND MAG SPECIFICATIONS, DATED 1998 (INCLUDING ALL REVISIONS THROUGH 
2002)AND THE ClTY OF GOODYEAR ADDITIONS AND DELETIONS THROUGH 2002. 

I. ALL CONSTRUCTION SHALL CONFORM TO MAG STANDARD 
DETAILS AND SPECIFICATIONS, DATED 1998, INCLUDING ALL 
REVISIONS THRU 2002. 

EXIST.SURVEY MONUMENT(BRASS CAP IN HAND HOLE) 

EXIST, CQWBINED CURB 6 GUTTER - UAG 
DET. 220 TYPE 'A' FACILITIES WHICH ARE NOT SPECIFICWY LOCATED WITH ACTUAL HORIZONTAL AND 

VERTICAL CONTROLS ARE APPROXIMATE AND TO THE BEST AVAILABLE INFORMATION. 
2. DESIGN IS IN ACCORDANCE WlTH AASHTO STANDARD 

SPECIFICATIONS FOR HIGHWAY BRIDGES. 
DIVISION l, l7TH EDITION, 2002. 

M I S T .  CONCRETE SIDEWAU: - 
STD. DET. P 1230 

EXISTING UTILITIES AND OTHER FACILITIES HAVE BEEN PLACED ON THE PLANS FROM 
FIELD SURVEYS,EXISTING MAPS AND OTHER CURRENT PLANS WITHIN THE AREA OF 
THlS PRWECT. THE CONTRACTOR WILL DETERMINE THE EXACT LOCATION AND/OR 
ELEVATION OF EXISTING UTILITIES WHICH PERTAIN TO AND AFFECT THE 
CONSTRUCTION OF THlS PRWECT. 

3. REINFORCING STEEL SHALL CONFORM TO ASTM 
SPECIFICATION A615, GRADE 60 

MISTING DITW 

EXISTING IRRIGATION UNE ( NOTE - PRIVATE. 
SALT RIVER OR RlDJ 

MISTING IRRIGATION STRUCTURE 
4. STRESSES - f~ 24,000 PSI- GRADE 60 

REINFORCING STEEL 

EXISTING IRRIGATKW STANDPIPE 
5. ALL REINFORCING STEEL PLACEMENT DIMENSIONS SHALL 

BE TO CENTER OF BARS UNLESS OTHERWISE NOTED. 
TWO (2) WORKING DAYS PRIOR TO EXCAVATING,THE CONTRACTOR SHALL CALL FOR 
BLUE STAKES AT THE BLUE STAKE CENTER (PHONE: 602-263-1100). 

EXISTING WATER UNE I SIZE 

EXISTING WATER METER 6 BOX 
6. ALL REINFORCING STEEL SHALL HAVE 2' CLEAR COVER 

UNLESS OTHERWISE NOTED. 
THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR TO CONSTRUCTION. 

EXISTINO FlRE HYDRAKT 

NEW OR RELOCATED FlRE HYDRANT BY CONTRACTOR 

EXISTING WATER VALVE OPERATINQ NUT ELNATION 

THE FLOOD CONTROL DISTRICT OR ClTY OF GOODYEAR IS NOT RESPONSIBLE FOR 
LIABlUTY ACCRUED DUE TO DELAYS AND/OR DAMAGE TO UTILITIES IN CONJUNCTION 
WlTH THlS CONSTRUCTION. 

7. STRUCTURAL STEEL SHALL CONFORM TO 
ASTM SPECIFICATION A36. 

EXlSTlNG SEWER UNE I SIZE 

EXlSTlNG YANHOlE 8. ALL WELDING SHALL CONFORM TO THE REQUIREMENTS 
OF THE AMERICAN WELDING SOCIETY. STRUCTURAL 
WELDING CODE. REVISED 1996. 

ANY WORK PERFORMED WITHOUT THE APPROVAL OF THE FLOOD CONTROL DISTRICT 
ANLYOR THE ENGINEER AND ALL WORK AND MATERIALS NOT IN CONFORMANCE WlTH 
THE SPECIFICATIONS IS SUBJECT TO REMOVAL AND REPLACEMENT AT THE 
CONTRACTOR'S EXPENSE. 

NEW W H O L E  

CATCH BASINNGUTTER INLET (LENGTH TO S W )  

CATCH BASIN, CURE INLET (LENGTH TO SCALE) 
9. DIMENSIONS SHALL NOT BE SCALED FROM DRAWINGS. 

10. CHAMFER ALL EXPOSED CORNERS 3/4 ' UNLESS 
OTHERWISE NOTED. THE ENGINEER WILL DETERMINE THE NUMBER AND LOCATION OF THE REQUIRED 

COMPACTION TESTS FOR STRUCTURE BACKFILL 
CATW BASINNCURE 6 GUTTER INLET (LWGTH TO SCALE) 

EXISTING STORU DRNN I SRE I f .  CONCRETE COMPRESSIVE STRENGTH SHALL BE 3000 
PSI MAG, CLASS A UNLESS NOTED OTHERWISE. NEW PIPE FOR S T W  M N  OR IRRIGATION UNE 

TRAFFIC CONTROL SHALL BE MAINTAINED IN ACCORDANCE WlTH THE 
ClTY OF PHOENIX TRAFFIC BARRACADE MANUAL,l998.FIU IN ANY GAPS WlTH 
MAG. SPECIFICATION 401, PART Vl OF THE MANUAL ON UNIFORM TRAFFIC 
CONTROL DEVICES, MILLENIUM EDITION WlTH INCORPORATED REVISION 
NO. I CHANGES DATES DECEMBER 28.2001. 

EXlSTlNG UNDERGROUND CABLE TELEVISION 

UTILITY NOTIFICATION EXISTING UNDERGROUND ELECTRIC 

MISTING UNDERGROUND TELEPHONE 
DUCTS (SPECIFY NUMBt3.l 
EXISTING GAS UNE I SUE 

PHONE NO. COMPANY CONTACT 
(602) 371- 7989 APS BOBBY GARU\ 
(602) 630- 1393 OWEST MATTHEW PHILLIPS 
16021 484- 5342 SOUTHWEST GAS SUE NEWSOM 

EXISTING UNDERGROUND TELEPHONE CABLE CONTRACTOR SHALL REPLACE PAVEMENT TO THE EXISTING GRADES SHOWN ON 
THE PLANS. 

ieo2j 447-0353 COX COMMUNICATIONS KARL MCKAY 
(623) 882- 7954 CITY OF GOODYEAR DAVID RAMIREZ 

EXISTING ST- SIGN 

EXISTING TRAFFIC SIGN EXACT POINT OF MATCHING TERMINATION AND OVERLAY WILL BE DETERMINED IN 
THE FIELD BY THE ENGINEER. EXlSTlNG UTlUTY POLE 

EXlSTlNG WIRE FENCE 
INDEX OF SHEETS 

TITLE - 
COVER SHEET AND VICINITY MAP 
GENERAL NOTES AND SHEET INDEX 
KEY MAP 
HORIZONTAL AND VERTICAL CONTROL 
ROW AND TCE CONTROL 
QUANTlN SUMMARY SHEET 
TYPICAL ROADWAY SECTIONS 
PLAN AND PROFILE SHEETS 
CHANNEL LINING AT BRIDGE 
CHANNEL LINING DETAILS 
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