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This Revision: AUG 2 2  ZOO0 

Dear Mayor Rirnsza: 

This responds to a request that the Federal Emergency Minagement Agency (FEMA) revise 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 April 11, 
2000, Mr. Michael W. Duncan, P.E., Engineering Division, P I O O ~  Control District of Maricopa County, 
requested that FEMA revise the FIRM and FIS report to show the effects of channelization along Indian 
Bend Wash from 40th Street to H e m  Road, installation of reinforced-concrete arch culverts under State 
Route 5 1 and Thunderbird Road and a reinforced-concrete box culvert (RCB) at 36th Street, and 
modifications to the existing RCBs at Sweetwater Road. This request follows up on a Conditional Letter 
of Map Revision issued on June 8, 1998. 

All data required to complete our review of this request were submitted with letters from Ms. Cindy D. 
White, P.E., Floodplain Manager, City of Phoenix, and Mr. Duncan. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM 
and FIS report. We have revised the FIRM and FIS report to modify the elevations and floodway 
boundary delineations of the flood having a 1-percent chance of being equaled or exceeded in any given 
year (base flood) along Indian Bend Wash from 40th Street to approximately 400 feet upstream of H e m  
Road. As a result of the modifications, the Base Flood Elevations (BFEs) for Indian Bend Wash and the 
widths of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base flood, 
and the regulatory floodway decreased. The base flood is eontained in the channel from 40th Street to 
H e m  Road. The modifications are shown on the enclosed annotated copies of FIRM 
Panels 040 13C 1660 F and 040 13C 1680 F; Profile Panels 2 16P(a), 2 17P, and 2 18P; and affected portions 
of the Floodway Data Table. Profile Panel 2 16P was removed from the FIS report as a result of the 
modifications. This Letter of Map Revision (LOMR) hereby revises the above-referenced panels of the 
effective FIRM and the affected portions of the FIS repoft, both dated September 30, 1995. 

The modifications are effective as of the date shown above. The map panels as listed above and as 
modified by this letter will be used for all flood insurance policies and renewals issued for your 
community. 



The following table is a partial listing of existing and modified BFEs: 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Approximately 1,100 feet upstream of 40th Street 1,392 1,3 89 
Approximately 150 feet upstream of Sweetwater Avenue 1,398 1,397 
Approximately 400 feet upstream of State Route 5 1 1,412 1,406 

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot 

Public notification of the modified BFEs will be given in the Arizona Republic on or about September 14 
and September 2 1,2000. A copy of this notification is enclosed. In addition, a notice of changes will be 
published in the Federal Register. Within 90 days of the second publication in the Arizona Republic, a 
citizen may request that FEMA reconsider the determination made by this LOMR. Any request for 
reconsideration must be based on scientific or technical data. All interested parties are on notice that, 
until the 90-day period elapses, the determination to modify the BFEs presented in this LOMR may itself 
be modified. 

Because this LOMR will not be printed and distributed to prima6 users, such as local insurance agents 
and mortgage lenders, your community will serve as a repository for these new data. We encourage you 
to disseminate the information reflected by this LOMR throughout the community, so that interested 
persons, such as property owners, local insurance agents, and mortgage lenders, may benefit from the 
information. We also encourage you to prepare a related article for publication in your community's 
local 
newspaper. This article should describe the assistance that officials of your community will give to 
interested persons by providing these data and interpreting the NFIP maps. 

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physically 
revise and republish the FIRM and FIS report for your community to incorporate the modifications made 
by this LOMR at this time. Preliminary copies of the revised FIRM and FIS report were submitted to 
your community for review on December 23, 1997, and May 29, 1998. Please note that updated road 
base information for your community has been incorporated into the revised Preliminary FIRM. For 
display purposes, this updated information is shown on the enclosed annotated copies of FIRM 
Panels 040 13C 1660 F and 04013C1680 F. We will incorporate the modifications made by this LOMR 
into the revised FIRM and FIS report before they become effective. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, 
the floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable 
to your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of 
the NFIP regulations. 

This LOMR 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 NFIP 
criteria. 



The basis of this LOMR is, in whole or in part, a channel-modification/culvert project. NFIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities ensure 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 culverts rests with your community. 

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
400 1-41 28, and 44 CFR Part 65. Pursuant to Section 136 1 of the National Flood Insurance Act of 1968, 
as amended, communities participating in the NFIP are required to adopt and enforce floodplain 
management regulations that meet or exceed NFIP criteria. These criteria are the minimum requirements 
and do not supersede any State or local requirements of a more stringent nature. This includes adoption 
of the effective FIRM and FIS report to which the regulations apply and the modifications described in 
this LOMR. 

FEMA makes flood insurance available in participating communities; in addition, we encourage 
communities to develop their own loss reduction and prevention programs. Through the Project 
Impact: Building Disaster Resistant Communities initiative, launched by FEMA Director James Lee 
Witt in 1997, we seek to focus the energy of businesses, citizens, and communities in the United States 
on the importance of reducing their susceptibility to the impact of all natural disasters, including floods, 
hurricanes, severe storms, earthquakes, and wildfires. Natural hazard mitigation is most effective when 
it is planned for and implemented at the local level, by the entities who are most knowledgeable of local 
conditions and whose economic stability and safety are at stake. For your information, we are enclosing 
a copy of a pamphlet describing this nationwide initiative. For additional information on Project Impact, 
please visit our Web site at www.fema.~ov/im~act. 

If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please contact the Consultation Coordination Officer (CCO) for your community. 
Information on the CCO for your community may be obtained by calling the Chief, Community 
Mitigation Programs Branch, Mitigation Division of FEMA in San Francisco, California, at 
(4 15) 923-7 184. If you have any questions regarding this LOMR, please call the FEMA Map Assistance 
Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Mitigation Directorate 

Enclosures 

cc: Mr. Ray Dovalina, P.E. 
Floodplain Manager 
City of Phoenix 

Mr. Michael W. Duncan, P.E. 
Engineering Division 
Flood Control District of Maricopa County 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Mitigation Directorate 



CHANGES ARE MADE IN DETERMMATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY 
OF PHOENIX, MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE 
PROGRAM 

On September 30, 1995, the Federal Emergency Management Agency identified Special Flood Hazard 
Areas (SFHAs) in the City of Phoenix, Maricopa County, Arizona, through issuance of a Flood Insurance 
Rate Map (FIRM). The Mitigation Directorate has determined that modification of the elevations of the 
flood having a 1-percent chance of being equaled or exceeded in any given year (base flood) for certain 
locations in this community is appropriate. The modified base flood elevations (BFEs) revise the FIRM 
for the community. 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. 

A hydraulic analysis was performed to incorporate channelization along Indian Bend Wash from 
40th Street to Hearn Road, installation of reinforced-concrete arch culverts under State Route 51 and 
Thunderbird Road and a reinforced-concrete box culvert (RCB) at 36th Street, and modifications to the 
existing RCBs at Sweetwater Road. This analysis has resulted in a revised delineation of the regulatory 
floodway, a decrease in SFHA width, and decreased BFEs for Indian Bend Wash from 40th Street to 
approximately 400 feet upstream of Hearn Road. The aforementioned channelized portion of Indian 
Bend Wash contains the base flood. The table below indicates existing and modified BFEs for selected 
locations along the affected l e n a s  of the flooding source(s) cited above. 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Approximately 1,100 feet upstream of 40th Street 1,392 1,3 89 
~ ~ ~ r o x i m a t e l - ~  150 feet upstream of Sweetwater Avenue 1,398 1,397 
Approximately 400 feet upstream of State Route 5 1 1,412 1,406 

*National Geodetic Vertical Datum, rounded to nearest whole foot 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Directorate must develop criteria for 
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community 
must use the modified BFEs to administer the floodplain management measures of the NFIP. These 
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new 
buildings and their contents and for the second layer of insurance on existing buildings and contents. 

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in 
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation 
Directorate reconsider the determination. Any request for reconsideration must be based on knowledge of 
changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Directorate's determination to modify the BFEs may itself be 
changed. 

Any person having knowledge or wishing to comment on these changes should immediately notifl: 

The Honorable Skip Rimsza 
Mayor, City of Phoenix 
200 West Washington Street, 1 1 th Floor 
Phoenix, AZ 85003-161 1 



Homeowners will find: 
A helpful tutorial: "How to Challenge a Flood Risk Determination" 

. Answers to Frequently Asked Questions, including, "Why do I need flood i 
"What are the different flood hazard zone designations and what do they 
"What is a base flood elmtion? 

Insurance Agents and Bankers will find: 
Information on the National Flood Insurance Reform Act of 1994, which a 

a Pages containing information on how to become a "Write Your Own" insuranc 
Pages containing flood insurance rate information and a listing of map dete 

Engineers and Surveyors will find: 
A listing of National Flood lnsurance Program (NFIP) approved and test vers 
links to free downloads 
Forms and fee schedules for requesting a map change or back-up study data 
A link to a listing of training courses and conferences related to emergency managemen 

(m1 Floodplain Managers and Community Officials will find: 
0 The compendium of map change actions and the Guide for Community Officials 

A listing of key contacts at FEMA with direct e-mail links 
Forms necessary to initiate requests for back-up study data 

All Four Constituent groups will find: FEMA MAP ASSlSTA 

NFIP policies and regulations 
Forms for making map change requests 
The answers to over 80 Frequently Asked Questions 
Access to a database containing the status of recent requests for map changes 
Numerous reports and guidance documents in both Adobe Acrobat .PDF and MS Word form 

= Information on Map Modernization initiatives with direct e-mail links to FEMA Task Leaders 
A subscription service providing free news on the latest developments in flood hazard mapping 
E-mail links to Map Specialists at the FEMA Map Assistance Center (1 -877-FEMA MAP) 

Questions and suggestions? Contact John Magnotti at 202-646-3932, or john.magnott 



1 -877-FEMA MAP (1 -877-336-2627) 

or visit our Web Site at www.fema.gov/mit/tsd 

a FEMA's flood hazard maps-- also called Flood Insurance Rate Maps or FIRM 
property's flood risk. Increasing development, severe weather events, and other act~v~t~es in the fl 
change the flood risks shown on the maps. FEMA is working hard to update and modernize all 
hazard maps. However, with more thaw 18,000 communities participating in the National Flood 
Program (NFIP), this will take time. Meanwhile, the FEMA Map Assistance Center (FMAC) has 
professionals ready to help 

Typical flood hazard map questions we answer: 
Property Owner: "My home has never flooded. Why do I need flood insurance?" 

Real Estate Agent: ""Ihink the previous owner had an exemption from flood insura 
is there a record of this exemption?" 

Developers and Engineers: What is the status of my request for a 
How long will it take?" 

Community Officials: "HOW do I request a physical revision to a f 

Lenders: "How can we help our customers whose homes ar 

Other important National Flood Insurance Program 
To purchase flood hazard maps for a nominal fee ... 1-800-3589616 
For general flood insurance information.. . 1-800-427-4661 

* To order any current FEMA publication.. . 1-800-480-2520 
For lender questions on flood policy coverage and rates ... 1-800-61 1-61 25 
For agent questions on policy coverage and rates.. . 1-800-720-1093 



Federal Emergency 
Management Agency FACT SHEET 
Omct of Emergmy Infomatian and Media Affairs, Wuhinctoa, D.C. 20472 402) 6464600 

PROJECT IMPACT 
Building a Disaster Resistant Community 

- 
BACKGROUND 
PROJECT IMPACT is an initiative developed by FEMA Director James Lee Witr to challenge the 
country to undertake actions that protea families, businesses and communities by reducing the 
effects of natural disasters. Tht initiarive indudes a national awareness campaigu, the selection of 
pilot communities thu demo- the ben& of hazard mitigation through a partnership 
approach, and an outreach effort to businesses and communities using a new guidebook that offers 
a formula for a community or business to follow to become disaster r e s i i t .  

RATIONALE 
The increasing number and severity of n d  disasters the past decade demands that action be 
taken to reduce the threat d31t hurricanes, severe storms, earthquakes, floods and wildfires impose 
upon the economic stab*, economic future and safety of the citizens of the US. As the federal 
agency responsible for emergency rnaaagement, FEMA is committed to redudng disaster losses by 
focusing the energy of budnessq c i r k q  and communiies in the US. on the (.rmporrance of 
reducing their s u s c e p t i i t o  the'impaa of natural disasters. 

There are three primvy tenets of the PROJECT IMPACT bitkive. 
b - 

Mitigation is a local issue. It is best addressed by a local p&ership that involves 
government, businesses and private citizens. 

. - . - 
Private sector participation is essential. Disasters threaten the economic and commercial 
grow& of our cities, towns, a g e s  and counties. Wdout the partidpation of the private 
sector, comprehensive solutions wiU not be developed. 

Mitigation is a long-tem effort that requires long-tenn investment. Disaster losses will not - 
be eliminated overnight 

PILOT COMMUNITIES 
Director Win and FEMA have worked closely with seven communities throughout the U.S. to 
develop a PROJECT IMPACT plan that localities, businesses and citizens can follow to build 
disaster resistant cornrnu.nilies where they live and w o k  Director Witt will panidpate in events in 
each of these communiaa to congratulate them on their foresight, commitment, and conuibuuon 
to a disaster resistant nation. 

PROJECT IMPACT GUIDEBOOK 
The guidebook presents that steps a comunicy can take to become disaster resistant. It also 
provides examples of the actions and resources available to accomplish this.goal. 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Skip Rimsza 
Mayor, City of Phoenix 
200 West Washington Street, 1 1 th Floor 

mergency Management 
Washington, D.C. 20472 

JUN 0 8 1998 

IN REPLY REFER TO: 
Case No. : 98-09-484R 

Community: City of Phoenix, Arizo 
Community No. : 04005 1 

Phoenix, Arizona 85003-161 1 104 

Dear Mayor Rimsza: +,.. ., .., I a.5 ..;. .&-G.:.:;..G r-:,rr. ..-:-. .:.-.-.-:..:a 

This responds to a request that the 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 February 18, 1998, Mr. Afshin Ahouraiyan, Engineering Division, 
Flood Control District of Maricopa County, requested that FEMA evaluate the effects that proposed 
channelization along Indian Bend Wash from 40th Street to Hearn Road, reinforced-concrete arch culverts 
under State Route 51 and Thunderbird Road, modifications to the existing reinforced-concrete box culverts 
(RCBs) at Sweetwater Road, and an RCR at 36th Street would have on the flood hazard information shown 
on the effective FIRM and FIS report. 

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

We have completed our review of the submitted data and the flood data used to prepare the effective FIRM 
for your community. The submitted existing conditions HEC-2 hydraulic computer model, dated 
January 9,  1998, based on updated topographic information, was used as the base conditions model in our 
review of the proposed conditions model for this CLOMR request. We believe that, if the proposed project 
i s  constructed as shown on the plans entitled "Floodplain Delineation Study for Indian Bend Wash 
40th Street to 32nd Street," prepared by Sirnons, Li and Associates, Inc., dated January 14, 1998, and the 
data listed below are received, the floodplain boundaries of the flood having a 1-percent chance of being 
equaled or exceeded in any given year (base flood) will be delineated as shown on the above-mentioned 
plans. 

As a result of the proposed project, the base flood elevations (BFEs) and width of the Special Flood Hazard 
Area (SFHA), the area that would be inundated by the base flood, will decrease along the entire study 
reach. The maximum decrease in SFHA width, 2,450 fret, will occur approximately 650 feet downstream 
of Hearn Road. The width of the regulatory floodway will also decrease along the entire study reach. The 
maximum decrease in floodway width, 450 feet, will occur at Sweetwater Avenue. 

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

Floodplain Delineation Study for Indian Bend Wash 
40th Street to 32nd Street 

SECTION 1 : INTRODUCTION 

This study documents the hydraulic analysis conducted in support of a request for a Conditional 
Letter of Map Revision (CLOMR) for Indian Bend Wash fiom 40th Street to 32nd Street. The 
CLOMR request is required due to the planned channelization of Indian Bend Wash from 40th Street 
to Hearn Road. The study includes a new floodplain/floodway delineation fi-om 40th Street to 32nd 
Street and Acoma Road which reflects the hydraulic consequences of the proposed channelization 
project. 

Th~s  study was conducted as part of Contract No. 93-05, "Floodplain Delineation for Indian Bend 
Wash," administered by the Flood Control District of Maricopa County. As shown in Figure 1, the 
proposed channelization is located entirely within the City of Phoenix. 

The proposed channelization is being done in conjunction with the construction of Arizona State 
Highway Route 51. Design and construction of the highway project is being funded and 
administered by the Arizona Department of Transportation (ADOT). Long-term maintenance of the 
Indian Bend Wash channel will be provided by the City of Phoenix. The objectives of the 
channelization are twofold: 

I 1) Provide drainage facilities for State Route 5 1 (Squaw Peak Freeway), and 

2) Remove properties adjacent to Indian Bend Wash, between H e m  Road to 40th Street, 
from the 100-year floodplain. 

The project will include the construction of an excavated channel with local inflow points provided 
at Sweetwater Channel and the Emile Zola Channel. The project includes channel linings, new 
reinforced concrete arch culverts under SR-5 1 and Thunderbird Road, a modification to the existing 
reinforced concrete box culvert at Sweetwater Road, and a new reinforced concrete box culvert at 
36th Street. The final construction drawings used to define the proposed channel and above 
structures are included as Appendix G. 

The proposed project will alter the width of the 100-year floodplain and floodway due to reduced 
water-surface elevations, especially within the limits of the channelization. Backup calculations and 
mapping are provided to demonstrate the hydraulic adequacy of the proposed channelization plan. 
The proposed conditions HEC-2 model consists of the channelization design model to Hearn Road 
coupled with existing conditions cross-sections upstream to 32nd Street and Acoma Road. 

sla Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 



Limits 

LEGEND 

-- --  - City Boundary 

-..- Waterway 

Figure 1 Location Map 

sla Simons, Li & Associates, Inc. 
Wata  Rswrccs  & Cnvil Englnccring Conculwnu 



Page 3 

SECTION 2: ADWR AND FEMA FORMS 

2.1 Study Documentation Abstract 

sla Simons. Li & Associates, Inc. 
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STUDY DOCUMENTATION ABSTRACT INITIAL 
STUDY 

1A 

1B 

1C 

1D 

1 E 

1 F 

1 G 

1H 

11 

1J 

1 K 

1 L 

1K 

RESTUDY 

SECTION 1: GENERAL 

COMMUNITY 

COMMUNITY NUMBER 

COUNTY 

STATE 

DATE STUDY ACCEPTED 

STUDY CONTRACTOR 
CONTRACT(S) 
ADDRESS 
PHONE 

TECH REVIEWER (FEMA) 
PHONE 

FEMA REGIONAL REVIEWER 
PHONE 

STATE REVIEWER 
PHONE 

LOCAL REVIEWER 
PHONE 

RIVER OR STREAM NAME 

REACH DESCRIPTION 

STUDY TYPE 

SECTION 2: MAPPING 

LOMR 

INFORMATION 

City of Phoenix 

04005 1 

Maricopa 

Arizona 

Simons, Li & Associates, Inc. (SLA) 
Dennis Richards, P.E. 
4600 South Mill Avenue, Su~te 200 
Tempe, AZ 85282 
(602) 491-1393 

Arizona Department of Water Resources 
(602) 4 17-2400 

City of Phoenix, Ray Acuna (602) 262-4026 
Flood Control District of Maricopa County 
Afshin Ahouraiyan (602) 506-1501 

Indian Bend Wash 

40th Street to 32nd Street 

River Channelization CLOMR 

INFORMATION 

2A 

2B 

2C 

OTHER 

USGS QUAD SHEET(S) 

MAPPING FOR HYDROLOGIC STUDY 
TYPWSOURCE 
SCALE 
DATE 

MAPPING FOR HYDRAULIC 
STUDY 

TYPWSOURCE 
SCALE 
DATE 

Sunnyslope, Arizona 7.5 Minute USGS QUAD 

DTM/Arizona Department of Transportation 
One-foot Contour 
Flown 6/94 



SECTION 3: HYDROLOGY 

3A MODEL OR METHOD USED 
(including vendor and version description) 

3B STORM DURATION 

3C HYETOGRAPH 

3D FREQUENCIES DETERMINED 

3E LIST OF GAGES USED IN 
FREQUENCY ANALYSIS OR 
CALIBRATIONS (Location, Years of 
Record, Gage Ownership) 

3F RAINFALL AND REFERENCE 

3G UNIQUE CONDITIONS AND PROBLEMS 

3H COORDINATION OF Q'S 
(Agency, Date, Comments) 

SECTION 4: HYDRAULICS 

4A MODEL OR METHOD USED 
(Including Vendor and Version Description) 

HEC-2, Version 4.6.2 

4B REGIME Subcritical 

4C FREQUENCIES FOR WHICH PROFILE WERE , OO-Year 
COMPUTED 

4D METHOD OF FLOODWAY 
CALCULATION 

Method 1 

4E UNIQUE CONDITIONS AND PROBLEMS See Report, Section 5.7 

ADDITIONAL STUDY INFORMATION 

ITEM 

Backup Complete Report Provided with Technical Appendices including FEMA Forms, HEC-2 Input and Output, and 
Report Design Drawings for the Proposed Channelization. 

sla Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 
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SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

The control survey for the project mapping was done by the Arizona Department of Transportation 
(ADOT). A listing of the control point locations and elevations is provided in Appendix C. Control 
Point No. 7086 at 32nd Street and Thunderbird Road was used to determine the conversion factor 
(-2.92 ft.) between the vertical datum of 1929 and 1988 for the starting water-surface elevation. 

3.2 Mapping Description 

The topographic mapping used for the design of the channelization project and the hydraulic analysis 
conducted for this CLOMR request was developed by the Arizona Department of Transportation 
(ADOT) in DTM format. The mapping is one-foot contour, based on 1929 NGVD. The aerial 
photography was taken in June, 1994. 

FEMA maps used for this study include FIRM Nos. 04013C1660 F and 04013C 1680 F, dated 
September 30, 1995. 

SECTION 4: HYDROLOGIC ANALYSIS 

4.1 Method Description 

The effective Flood Insurance Study (FIS), 100-year peak discharges were used in the CLOMR 
analysis. Table 5 in Section 7.1 of this report compares these discharges to the 100-year peak 
discharges used for the channelization project design. The design discharges were obtained fi-om 
the "Draft Final Drainage Report for SR-5 1, Squaw Peak Highway" prepared by BRW, Inc. (1). The 
BRW hydrology was derived fi-om the "Final Hydrology Report for the Squaw Peak Highway" 
developed by Baker Engineers, Inc., November 1993 (4). 

SECTION 5: HYDRAULIC ANALYSIS 

5.1 Method Description 

The Indian Bend Wash drains a highly urbanized watershed located in northeast Phoenix. In the area 
of the proposed project, the Wash is a broad, shallow, grass-lined channel. The effective FIS is not 
available for this channel, therefore, it was not possible to develop a duplicate effective model. At 
the direction of FEMA's technical evaluation contractor (Sheila Norlin, Baker Engineering), a pre- 
project (existing conditions) floodplain model was developed to quantify the relative changes 
resulting fi-om the proposed project. In addition, a floodplain and floodway model was developed 
for the post-project conditions from 40th Street to 32nd Street and Acoma Road. 

I Simons, Li & Associates, Inc. I 
Water Resources & Civil Engineering Consultants !!! 
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The floodplain and floodway hydraulics and water-surface elevations for the project reach were 
defined using the U.S. Army Corps of Engineers' HEC-2 Water Surface Profile Model (Version 
4.6.2) (7). The starting water surface at 40th Street was obtained from the pending LOMR request 
for Indian Bend Wash, Salt River to 40th Street. This elevation was adjusted to the channelization 
project mapping datum by subtracting 2.92 feet. (A common elevation reference point at 32nd Street 
and Thunderbird Road was used to determine the conversion factor). 

The proposed post-project conditions model is a modification of the channelization design model 
developed by BRW, Inc. The BRW model was modified to include the existing channel geometry 
adjacent to the proposed channelization, and extended to 32nd Street using existing conditions cross- 
sections from the project mapping. The existing conditions model was derived fi-om the proposed 
post-project conditions model by removing the channel improvement cards (CI) and the culvert cards 
(SC) used by BRW for project design, and modifying the culvert at Sweetwater Avenue to the 
existing four-cell 1 O'x8' reinforced concrete box. 

5.2 Study Work Maps 

Figure 2 is a schematic that identifies the major features along the proposed project reach of Indian 
Bend Wash. Figure 3 is a reduced copy of the study work maps which depicts the proposed 
floodplain and floodway boundaries.for the study reach of Indian Bend Wash. 

5.3 Parameter Estimation 

Hydraulic parameters, developed by BRW, Inc. during the channelization project design, were used 
in the post-project model for the channelized section. Additional parameter information was 
developed, as required, to model the floodplain adjacent to the channelized section and the 
floodplain and floodway upstream to 32nd Street and Acoma Road. 

5.3.1 Roughness Coefficients 

The Manning's roughness coefficients were chosen based on field surveys and aerial photographs. 
An n-value of 0.035 was used for the grassed, main channel and 0.040 was used for the overbank 
areas in the existing conditions model. For the proposed conditions model, an n-value of 0.035 was 
used for the main channel in areas of grass and grass-paver lining, 0.025 was used in areas with soil 
cement, and 0.040 was used for overbank areas. 

5.3.2 Expansion and Contraction Coefficients 

An expansion coefficient of 0.3 was used to compute losses fiom channel section to section. A value 
of 0.5 was used for losses associated with the sudden expansions at culvert outlets. A contraction 
coefficient of 0.1 was used to compute losses from channel section to section. A value of 0.3 was 
used for the sudden contractions at culvert inlets. These values are consistent with those 
recommended by the HEC-2 user's manual. 

Simons. Li & Associates, Inc. 
Water Resources & Clvil Engineering Cohcultants 
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5.4 Cross-Section Description 

Topographic mapping from the ADOT DTM (6) was used to obtain complete cross-section 
information for the proposed channel and adjacent ground, as well as additional cross-sections to 
extend the floodplain delineation study limits to 32nd Street and Acoma Road. Cross sections were 
drawn approximately perpendicular to the anticipated flow paths in the channel and overbanks. The 
cross-sections are labeled using standard engineering stationing with the distance referenced in feet 
above Cactus Road, as measured along the channel baseline (ref. work maps). A key to cross- 
section labeling between the currently effective FIS and the CLOMR mapping is provided in Table 
1. 

Table 1: KEY TO CROSS-SECTION LABELING 

I 

' The cross sections are defined by data points oriented left to right, looking downstream. Each data 
point consists of an elevation and corresponding station number. The intersection of each cross 
section and the channel baseline is assigned station number 2,000 feet. Each point in the cross 
section is defined relative to the channel baseline with stations less than 2,000 to the left and greater 
than 2,000 to the right. 

ala Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 1- 
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To preserve the design hydraulics, the cross-sections are located and oriented according to the BRW 
design model within the channelization project reach. At culverts, extra cross-sections were taken 
immediately upstream and downstream to define sudden changes in geometry through the openings. 
Locations of selected cross-sections used in this study are shown on the work maps. Cross-section 
plots at are included in Appendix E. 

5.5 Modeling Considerations 

The existing and proposed conditions HEC-2 models were developed for subcritical flow profile 
computations. The culverts in the study reach of Indian Bend Wash were modeled using the special 
culvert routine of the HEC-2 Model. Culvert dimensions were obtained from design and as-built 
plans. Dimensions from as-built plans were verified during the field reconnaissance survey. 

5.5.1 Hydraulic Jump/Drop Analysis 

During the 100-year event, a potential hydraulic jump occurs at the bottom of the drop section which 
begins the channelization project (Sec. 8850). The flow passes through critical at the drop and is 
quickly inundated by high tailwater at Section 8690. The drop has been modeled using closely 
spaced cross-sections, so the energy losses can be sufficiently described using the standard 
subcritical computational algorithms of the HEC-2 model. No special computational techniques 
were employed. 

5.5.2 Bridges and Culverts 

The HEC-2 computer program provides a special culvert routine for computing losses through 
culverts. The special culvert routine is similar to the special bridge routine except the Federal 
Highway Administration's (FHWA) standard equations for culvert hydraulics are used to compute 
losses through these structures. 

5.5.3 Levees and Dikes 

There are no levees or dikes proposed in the design. 

5.5.4 Islands and Flow Splits 

There are no islands or flow splits in the design. 

5.5.5 Ineffective Flow Areas 

Ineffective flow areas were defined, as appropriate, on the overbank areas and at culvert entrances 
and exits to accurately model expanding and contracting flow. Flow was allowed to expanded at a 
rate of 4: 1 and contracted at a rate of 1: 1 relative to the flowline. The expansion and contraction 
coefficients used in the model were described in Section 5.3.2. 

I s l w  Simons, Li & Associates, Inc. 1 
Water Resources & Civil Engineering Consultants 
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@ 
~ Any supercritical flow that may occur along the project reach of Indian Bend Wash, during the 100- 

year event, is isolated and very short. A potential location has been identified downstream of the 
drop section at the beginning of the channelization. A supercritical flow at this location would be 
quickly inundated by the high tailwater elevation immediately downstream. This area has been 
modeled with closely spaced cross-sections, so the energy losses can be sufficiently described using 
the standard subcritical computational algorithms of the HEC-2 model. 

5.5.6 Supercritical Flow 

5.6 Floodway Modeling 

The floodway concept is used to define the amount of floodplain encroachment that is considered 
acceptable for development. The principle is that limited encroachment is likely to have an 
insignificant effect on all but the severest flood events. A floodway consists of the main channel of 
a stream plus sufficient overbank area to convey the 100-year flood without increasing flood heights 
by more than a specified depth. Federal standards limit the increase to one foot above the base flood 
elevation; however, some jurisdictions have stricter standards. Normally, the floodway is 
determined by encroaching on the floodplain to reduce the conveyance by equal amounts on each 
side. The encroachment is increased gradually until the maximum allowable increase in depth is 
achieved. The typical relationship between the floodway, floodway fringe, and the floodplain are 
shown in Figure 4. The floodway presented in this study was determined using a one-foot maximum 
rise, except within the channelized section. Within the channelized section, the floodway boundaries 
were set at the limits of excavation. 

I 5.7 Problems Encountered 

1 The effective FIS is not available for Indian Bend Wash, Therefore, it was not possible to develop 
, a duplicate effective model to quantify the changes resulting fiom the proposed channelization 

project. At the direction of FEMA's technical evaluation contractor (Sheila Norlin, Baker 
Engineering), a pre-project (existing conditions) floodplain model was developed for this purpose. 

The project design model developed for the channel improvements to Indian Bend Wash, as part of 
the overall State Route 5 1 project, was created assuming all Indian Bend Wash flows .would enter 
the proposed channelization at the upstream end. The post-project HEC-2 CLOMR model, which 
incorporated the adjacent topography at the upstream end of the channel, revealed that this was not 
the case. A low lying area on the west side of the channel near Hearn Road remains in the 
floodplain. This area is identified on the floodplain work map and exhibits. 

Due to insufficient mapping, the following cross-sections were extended vertically by the HEC-2 
program for the existing conditions floodplain: 4400,4646,4800,5000,5300,5400,5700,9731, and 
9930. The automatic extensions ranged fiom 0.23 feet at Section 5700 to 1.82 feet at Section 5000. 
For the proposed conditions floodplain, extensions were required at Sections 973 1 and 9930 only. 
The range was 0.30 and 0.66 feet, respectively. These two cross-sections are located upstream of 
the project reach. 

sla Simons. Li & Associates. Inc. 
Water Resources & Civil Engineering Consultants 
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5.8 Calibration 

The starting water surface at 40th Street was obtained from the pending LOMR request for Indian 
Bend Wash, Salt River to 40th Street. This elevation was adjusted to the channelization project 
mapping datum. Since the effective HEC-2 model is not available for Indian Bend Wash, the water- 
surface elevations resulting from, the analysis models were compared to the available effective FIS 
water-surface information (2). The effective FIS information used included the FIRM and 
FLOODWAY maps, the profile plots, and the floodway data tables for the study reach. 

5.9 Final Results 

Table 2 compares the existing conditions floodplain with the effective floodplain, using water- 
surface elevations taken fi-om the FIS Floodway Data Table, and the proposed post-project floodway. 
The table demonstrates that the existing conditions floodplain is lower than the effective FIS 
floodplain and that the proposed floodway is significantly lower than the effective FIS floodplain 
within the project limits. Upstream of the project limits, the proposed floodway is above the 
effective FIS floodplain, but not by more than 0.5 feet. 

Table 2: Water Surface Elevation Comparison 
Existing and Project Conditions vs. FIS 

=la Simons. Li & Associate.. Inc. 
Water Rsources & Civil Engineering Consultants 

CROSS- EXISTING F.I.S. 
FLOODPLAIN 

NUMBER FLOODPLAIN 

1140(AY) 1383.6 1385.7 
1500 (AZ) 1385.9 1388.6 
2100 (BA) 1390.5 1391.5 
4646 (BB) 1397.5 1398.1 
5300 (BC) 1399.9 1399.9 
6500 (BD) 1402.6 1404.3 
7400 (BE) 1405.9 1407.3 
8690 (BF) 1410.7 141 1.9 
9340 (BG) 1412.6 1413.7 
10120 (BH) 1414.4 1414.8 
10600(BI) 1417.6 1418.0 

(AY) - Effitive FIS Cross-section Label 

POST PROJECT 
nOODWAY 

1383.8 
1385.4 
1388.5 
1396.5 
1397.1 
1398.8 
1401.0 
1405.9 
1413.5 
1415.0 
1418.5 

DIFFERENCE 
(EXIST. F.P.-F1S.F.P.) 

-2.1 
-2.7 
-1.0 
-0.6 
0.0 
-1.7 
-1.4 
-1.2 
-1.1 
-0.5 
-0.4 

DIFFERENCE 
(FIS F.P.-PR0P.F.W.) 

1.9 
3.2 
3.0 
1.6 
2.8 
5.5 
6.3 
6.0 
0.2 
-0.2 
-0.5 
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Table 3 compares the existing conditions floodplain with the proposed post-project floodplain and 
floodway. From this table, it can be seen that the proposed floodplain is lower than the existing 
conditions floodplain at all cross-sections within the project limits. Table 2 also shows that the 
proposed floodway has essentially the same water-surface elevation as the proposed floodplain 
within the project limits, but rises above the floodplain elevation upstream of the project limits. The 
maximum proposed floodway rise above the proposed floodplain is one foot at Section 973 1. 

The freeboard for the post-project floodplain within the project limits is provided in Table 4. A 
freeboard of one foot or more is provided at all cross-sections. Figures 5 and 6 of Section 7.3 present 
a plan view of the impact of the proposed channelization project on the currently effective floodplain 
and floodway boundaries, respectively. 

The effect of the project will be to reduce the 100-year water surface elevations and, therefore, 
floodplain and floodway widths within the project reach. The resulting change in water surface 
profile is reasonable considering the new channel is being excavated below existing ground. The 
channelization project meets the objective of removing property fiom the 100-year floodplain from 
40th Street to Hearn Road, while providing a drainage outlet for SR-5 1. 

HEC-2 input and output listings for the existing and proposed conditions models are presented in 
Appendix E, along with plots of the channel cross-sections. 

I sla Simons. Li & Associates, Inc. I 
Water Resources & Civil Engineering Consultants 
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Table 3: Water Surface Elevation Comparison 
Existing vs. Project Conditions 

I 
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Table 4: Proposed Conditions Freeboard 

0 

sla Simons, Li & Associates. Inc. 
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CROSS-SECTION 
NUMBER 

1140 

1300 
1500 

1800 
2100 
2400 

2700 

2900 
3000 

3300 
3600 
3900 

4000 
4100 

4190 

4256 

4400 

4500 

4573 

4574 
4646 
4800 
5000 

5300 
5400 
5700 

6000 

6200 

6500 
6700 

7000 
7400 
7500 
7569 

7696 

POST PROJECT 
FLOODPLAIN 

1383.6 

1384.0 
1385.5 

1387.0 
1388.6 

1389.5 
1390.2 

1390.6 

1390.7 
1391.2 
1391.7 

1392.3 
1392.6 

1392.8 
1392.8 

1394.6 

1394.8 

1394.9 

1393.3 

1396.3 
1396.5 
1396.8 
1396.9 
1397.1 

1397.1 
1397.5 

1397.9 

1398.2 

1398.8 
1399.3 

1400.0 
1401.0 
1401.3 
1401.3 
1401.0 

TOP OF BANK 
EAST BANK 

1386 0 

1388.5 
1389.4 

1389.6 

1391.5 
1392.0 

1392.9 

1393.3 

1394.1 
1395.1 
1395.4 
1394.9 

1395.9 

1395.6 
1395.9 

1396.0 

1396.0 

1396.4 

1396.5 

1397.4 

1397.9 
1397.9 
1397.9 

1398.4 

1398.5 
1399.5 

1399.8 

1399.5 
1400.1 
1401.3 

1402.1 
1404.9 
1404.9 
1405.0 
1406.0 

ELEVATION 
WEST BANK 

1388.9 

1388.7 
1389.5 

1390.8 
1392.2 

1392.5 

1393.4 

1393.6 
1393.9 

1394.3 
1396.5 
1395.6 

1396.0 
1394.4 

1394.8 

1396.0 

1396.5 

1396.7 

1396.6 

1397.4 
1397.9 
1397.9 
1397.9 

1398.1 

1398.3 
1399.3 

1399.9 

1400.6 
1400.2 
1402.6 

1402.9 
1403.2 
1404.1 
1404.0 

1405.0 

EAST BANK 

2.4 

4.5 
3.9 

2.6 

2.9 
2.5 

2.7 
2.7 

3.4 

3.9 
3.7 
2.6 
3.3 

2.8 

3.1 

1.4 

1.2 

1.5 

3.2 

1.1 
1 -4 
1.1 
1.0 

1.3 
1.4 
2.0 

1.9 

1.3 

1.3 
2.0 
2.1 

3.9 
3.6 
3.7 
5.0 

FREEBOARD 
WEST BANK 

5.3 

4.7 
4.0 

3.8 
3.6 
3.0 
3.2 

3.0 
3.2 

3.1 
4.8 
3.3 

3.4 

1.6 
2.0 

1.4 

1.7 

1.8 

3.3 
1.1 

1.4 
1.1 
1 .O 

1 .O 

1.2 

1.8 

2.0 

2.4 

1.4 
3.3 

2.9 
2.2 
2.8 
2.7 
4.0 
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SECTION 6: EROSION AND SEDIMENT TRANSPORT ANALYSIS 

6.1 Method Description 

The proposed channel is to be grass-lined throughout with the addition of soil cement lining and 
bank protection between 36th Street and Sweetwater Avenue, and at the beginning of the 
channelized section. Grass paver blocks are also being used between the Thunderbird Road and the 
SR-5 1 crossings. No erosiodsediment transport analysis was conducted for the proposed project 
conditions. Long-term maintenance of the channel will be provided by the City of Phoenix. 

SECTION 7: DRAFT FIS REPORT DATA 

7.1 Summary of Discharges 

A comparison of the effective FIS discharges used in this CLOMR analysis to the channelization 
project design discharges is presented below in Table 5. 

Table 5: Hydrology 

I sla Simons, Li & Associates, Inc. 
Walu Rcsourcs & Civil Engineering Consultants 

Channelization Design 
100-Year Discharges 

(cfs) 

-- 

1883 
2794 

-- 

3227 
7128 
7325 . 

-- 

Location 

32nd Street 

Above Hearn Road 
Below H e m  Road 

Thunderbird Road 

Sweetwater Road 
36th Street 
40th Street 

Cactus Road 

Current Effective F'IS 
100-Year Discharges 

(cfs) 

2400 

-- 
-- 

-- 

-- 
6000 

-- 

9000 
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' Feet above Cactus 

FLOODING 

CROSS 
SECTION 

BG 
BH 
BI 
BJ 
B K 
B L 
B M 
B N 
BO 
B P 
BQ 
BR 
BS 
BT 

Road 

SOURCE 

DISTANCE' 

1,140 
1,500 
2,100 
4,190 
4,500 
4,646 
5,300 
6,500 
7,400 
8,690 
8,850 
9,340 
10,120 
10,600 

MEAN 
VELOCITY 

(Ws) 

5.7 
7.9 
6.4 
6.8 
5.2 
4.2 
3.9 
5.4 
5.8 
4.8 
8.3 
5.8 
8.3 
7.8 

WIDTH 

( ft 

427 
220 
21 5 
189 
150 
65 
113 
98 
90 
90 
140 
140 
140 
140 

1929 Datum 

 ELEVATION^ 

DIFFERENCE 

(ft) 

0.2 
-0.1 
-0.1 
0.1 
-0 1 
0.0 
0.0 
0.0 
0.0 
0.1 
0.3 
0.8 
0.7 
0.9 

WATER 
WITH 

FLOODWAY 

( ft 

1383.8 
1385.4 
1388.5 
1392.9 
1394.8 
1396.5 
1397.1 
1398.8 
1401 .O 
1405.9 
141 0.9 
1413.5 
141 5.0 
1418.5 

FLOODWAY 
SECTION 

AREA 

(sq ft) 

1056 
757 
940 
880 
1144 
575 
622 
443 
41 1 
500 
290 
41 5 
290 
31 0 

SURFACE 
WITHOUT 

FLOODWAY 

(ft) 

1383.6 
1385.5 
1388.6 
1392.8 
1394.9 
1396.5 
1397.1 
1398.8 
1401.0 
1405.8 
1410.6 
1412.7 
1414.3 
1417.6 

FLOODWAY DATA 

INDIAN BEND WASH 

-i 
P 
m 
r 
m 
01 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

SIMONS, LI& ASSOCIATES, INC. 
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FLOODPLAIN DELXNEATION FOR INDIAN BEND WASH 
FCD 93-05 

CHANGE ORDER NO. 1 
SCOPE OF WORK 

I. INTRODUCTION 

Supplementary work items were requested by the Flood Control District of Maricopa County 
(FCDMC). The work items outlined below include work which was not in the original Scope 
of Work. This change order includes additional budget for Simons, Li & Associates, hc .  

11. DESCRIPTION OF SERVICES 

TASK A. REVIEW AND UPDATE DATA FOR A CONDITIONAL LETTER OF MAP 
REVISION 

Simons, Li & Associates, Inc. (SLA) wdl provide to the FCDMC professional engineering 
services in conjunction with the Conditional Letter of Map Revision (CLOMR) for that portion 
of Indian Bend Wash effected by the Squaw Peak Parkway. The CLOMR will be prepared and 
documented for submittal to the Federal Emergency Management Agency (FEMA) and formatted 
according to Arizona Department of Water Resources (ADWR) technical guidelines. The 
purpose of the CLOMR is to document the impact of the proposed transportation improvements 
and their associated drainage system on the existing 100-year floodplain and floodway. Products 
to be rendered to the FCDMC include a completed CLOMR application with all necessary 
supporting documentation. 

This Scope of Work reflects a normal engineering approach and budget for completing a 
CLOMR. The FCDMC will submit appropriate fees to FEMA in support of this CLOMR. 

Task A- 1 : Obtain and review the plans and hydraulic models for the proposed improvements. 
This is required as the existing Scope of Work focuses on existing conditions. 

One field visit is included in this task The purpose of this field visit will be to 
field verify assumptions and values of hydraulic parameters used in the hydraulic 
analyses for the proposed facilities. The field visit will photodocument the 
existing conditions where the proposed facilities will be located. Several 
coordination meetings will be required between FCDMC, ADOT, City of Phoenix, 
SLA and the consultants preparing the construction drawings for the Squaw Peak 
Parkway. 

Task A-2: Integrate the proposed facilities into the SLA HEC-2 model, utilizing HEC-2 
models collected in Task A-1, if possible. Perform hydraulic analysis to 
accurately reflect the proposed conditions and provide delineations of the future 
floodplain, floodway, and water surface profiles in the Indian Bend Wash. SLA 
will use the aerial mapping already available. 

Simons. Li & Associates. Inc. 
W a l r r  Hr.nurrr. & Clvll BnKlnrrrlnK Conrullanls 
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Scope of Work 2 September 12, 1995 I 
Task A-3: Provide an analysis to document that the system will provide adequate protection 

from a 100-year flood. If existing plans and reports adequately demonstrate the 
following items, some of this task may be bypassed. The analysis will include 1) 
a demonstration of available freeboard; 2) evidence that all drainage structures that 
penetrate the levees, if any, have been fitted with adequate closure devices to 
prevent backflow; 3) analysis of the embankment protection to show that the 
levees will not be subject to erosion; 4) information on stability of the 
embankment and foundation; and 5)  an interior drainage analysis of drainage 
originating on the landward side of the levees. This scope of work does not 
include manhours for a settlement analysis to demonstrate the potential for loss 
of freeboard. This analysis, if required, would need to be performed by a 
geotechnical engineer. 

I TASK B: PACKAGING THE CONDITIONAL LETTER OF MAP REVISION I 
Task B-1: Prepare a report containing the documentation of the findings from the previous 

tasks and revised floodplain mapping in the FEMA format for submittal to the 
FCDMC and ADWR for review. Complete and appropriate FEMA official forms 
such as: "Revisions Requestor and Community Official Form" (Form 1); 
"Certification by Registered Professional Engineer'' (Form 2); "Riverine and 
Hydraulic Analysis Form1' (Form 4); "Riverine/Coastal Mapping Form" (Form 5); 
"Channelization Form1' (Form 6); and "Levee/moodwall System Analyses Form" 
(Form 8), if required. The CLOMR will be formatted according to the Arizona 
Department of Water Resources publication titled "Instruction for Organizing and 
Submitting Technical Documentation for Flood Studies" (Revised, September, 
1991). Prepare all necessary maps, exhibits, floodplain/floodway delineations, 
hydraulic analyses, figures, illustrations, descriptions, and completed forms as 
backup support of the CLOMR. 

Task B-2: Submit the report to the City of Phoenix, FCDMC and ADWR for review. Revise 
the report as necessary according to the FCDMCs and ADWR's comments. 

Task B-3: After obtaining the City of Phoenix and the FCDMCs endorsement of the study, 
submit the study and endorsement to FEMA for review. Provide additional data 
and information or make revisions as necessary if requested by the reviewing 
agency (FEMA). Coordinate with the FCDMC and FEMA for necessary revisions 
and adjustments to the CLOMR. 

It is normal for FEMA reviewers to have many comments with regard to an 
application, and it is difficult to estimate the time required to address these 
comments and make the necessary revisions and adjustments. 

I sla Simons, Li & Associates. lnc. 
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Federal Emergency Management 
Washington, D.C. 20472 

JUN 0 8 1998 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

IN REPLY REFER TO: 
Cnsc No.: 98-09-484R 

The Hc~nurahlt: Skip Rirnsza Uommuniry: City nf Phoenix, A 
Mayor, City of Phoenix Comrnuniry No. : 04005 1 
200 West Washington Street, 1 lth Floor 
Phoenix, Arizona 85003-16 1 1 104 

Dear Mayor Rjrnsza: 
,-.. -.... -- .,+ :;:-,;, ,-: :.,.::::.:::..7.- , -.. . -. -- 

This responds to a requesr that the Fcdcrsl Emergency Management Agency (FEMA) coument on the 
effects h t  a proposed project would Ilavc 011 tile effective Flood Insurance Rate Map (FIRM) and Flood 
h u r m e  Study (FIS) report for Maricopa County, Arizvna and Incorporated Areas ([he effective FIRM 
ant1 FTS report for your community). in accordance with Pan 65 of [he National Flood insurance Program 
(NFTP) re~.~larions. In a letter date.d February 18, 1998, Mr. Afshin Ahoursiyan, Engineering Division, 
Flood Control District of Maricopa County, requested that FEMA evnIuatc rhc effects that proposed 
channelization along Indian Bend Wash frvru . ' '- %am Road, reinforcedcor~crcrc arch culverts 
under State Route 51 and Thunderbird Road, ' -"'nf~rced-cclncrefe h x  culverts 
(RCBs) at Sweetwater Road, and an RCB at I 'f?/- 13 XI hazard intormation sllown 
on f i e  effective FIR34 and FIS report- C w  9-c 

0 All data requircd ro conlplete our reviev ,!ma1 Letter of Map Revision 
(CLO?vfR) were sub~nitted with IctLers l:ro. 

We have completed our review of the subG& -- d to prepare dlc cffc~ive 
for your community. The submitted existing conditions 14m?.-idraulic colnputer rr~tdcl, dated 
Jal~uary 9, 1998, based on updated topographic information. was used as the base condition! model in our 
review of l I~e  prc>posd conditions model for this CLOMR request. We believe that, if the proposed projecr 
is conscrucred as shown an  the plans enfitled "Floodplain Delineation Study for Indian Bend Wash . 
40th Street to 32nd Street," prepared by Simons, Li and Associates, Inc., dated January 14. 1998, and the 
data listed below are received, the floodplain bourldaries of the flood having a I-perctr~l chance of being 
equaled or exceeded in any given year O,a$c flood) will be delineated as shown nn the above-mentioned 
plans. 

As a result of the proposed project, the base flood clcvationi @W) and width of the Special Flrul Hmrd 
Area (SFIIA), the area that would be inundated by llic base flood. will decrease along the enrire scudy 
rcilch. The maximum decrease in SFHA widrh, 2,450 feex, will occur approximately 650 feet downstrcam 
of Hearn Road. The width of the regulatory floodway will also decrease along the entire study reach. The 
m.imurn decreasc in floodway width, 450 feet, will occur at Swcctwaier Avenue. 

Upon corllpletion of thc projcct, your community may submit the dara listed below and request that we 
make a final derermina~ion on rcvising the effective FIS report and FIRM. 

TnsE snc tns-). tn:nT R f i / R T / Q O  



Derailed application and certification forms. which were used in processing this req(lcst, 
must be used for requesting fmal revisions to the maps. Therefore, when the map revision 
request for the area covered by this letrer is submitted, Form 1, entitled "Revision 
Requester and Com.l~lunity Official Form," and Form 2,  enrirled "Cenificatiori by 
Registered Profcssional Engineer and/or Land Surveyor," must be incluclcd. (Copies of 
thtsc forms are enclosed.) 

The detailed application and cenification forrns listed below may 112 required if as-huik 
conditions differ from t i l t  preliminary plans. Tf rerluired. please suhmir new forms (copies 
of which are enclosed) or annotated copies of the previously submitted forms showing the 
revised information. 

Form 3, enritlcd "I-Iydrologic Analysis Form" 

Form 4, entitled "Riverinc Hydraulic Analysis Form" 

Form 5, enrirled "Riverine/Coastal Mapping Form" 

Form 6 ,  entitled "Ch~melization Fornl" 

Furrn 7. entitled "BridgeICulven Form" 

Hydraulic anaiyscs, for as-built condiriol~s. of the bast flood and the floodway mtsr be 
submined with F o m ~  4, and a topographic work map showing rhe revised floodpIain and 
floodway boundaries n~usr be submitted wih Form 5.  

Effective October 1, 1496, FEMA revised thc fee schedule for reviewing and processing 
requests for conditional and b l  modificatiolls Lo published flood incomation and maps. 
FEMA established flat rcvicw and processing fees for most types of requests. Effective 
March 10, 1997, FEMA modified the fee schedule that became effective on October 1. 
In acc~rdance with this schedule, the fee for your map rcvision request will be $2,300 a~ld 
must he. received before we can bcgin processing your request. Pay~ner~r of this fee swl 
be madc in the form of a check or money order, made payable in 1J.S. funds to the 
Nati ona~ --- hi006 Insurhuw Proera, or' by cruiit card. '13e payment must be fomarded 
to the following address: 

Federal Emergency Management Agcrlcy 
Fee-Collection System Administrator 

a P.O. Box 31.73 
Merrifield, VA 22 1.16-3 173 

AS-built plans, certified by a regisrered professional engineer, of all proposed project 
clcments 

Con~rr~unity acknowledgment of the map revision request 

r n n  I3 



Certificarior~ that all fill placed in rlie curre~ltly effec~ive base floodplain and below the 
proposed BFE is compacted to 95 percent of rhe maximum density obtainable with the 
Standard Proctor Test method issucd by the America11 Society for 'l'esting and MateriaIs 
(ASTM Standard D-698) or an acceptable equivalent method for all areas to be removed 
from the base floodplain 

A copy of rhe public notice distributed by your cornmuniq/ sraring your carnmuniry's inrsnt 
to revise the floodway, or a statement by your community that ir has notified all affected 
property owners and affected adjacent jurisdictions 

- 
A letter stating that your corlununiry will adopt and e~lforct ~ t ~ c  rncdificd floodway, OR, 
if the State has jurisdiction over either the floodway or its adoption by your community, 
a copy of your community's letter to the appropriate State agency notifying ir of the 
floodway modificarion and a copy of chc lccrer from rhar agency stating its approval of the 
modification 

An afticlally adopred maintenance and operation plan for the proposed channel and 
culverts. This plan, whlch may be in the form of a written staterntnt from the community 
Chief Executive Officer, an ordinance, or other legislation, must describe rhe nature of h e  
maintenance activities, the frequency with which they will be performed, and the ride of 
the local cornmunily official who will bc rc3ponbiblc Tor ensuring that the maintenance 
activities are accomplished. 

Thc submitted hydraulic analysis shows extended warnings at Cross Sections 9930 and 
973 1. Please include additional ground elevation data for ihese locations to climinatc all 
extended cross-section messages. 

Afkr receiving appropriate documentation to show that the project has been compIeted, FEMA will initiate 
a revision to the FIRM and FIS reporc. Because the BFJ3 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 BPEs based on scientific c.lr ~cchnical data. 

Thc basis of this CLOMR is, in whole or in part, a channel-modificationlculvert project. NFIP reguIatiom, 
as cited in Paragraph 60.3$)(7), require that communities assare rhar the fiooa-carrying capacity within 
the altered or relocated portion 01 any watercourst: is maintained. This provision is incorporated into your 
community's existing floodplain managemcn( regulations. Consequently. the ultimate responsibility for 
maintenance of the modified channel and culvert resrs with your community. 

This CLOMR is bascd on minimum floodplain ,management criteria established under the NFl'P- Your 
cczrnmunity is responsible for approving all floodplain development, and for cnsuring all necessary p z r n l i ~ ~  
required by Federal or State law have been received. State. county. and comrnuniry officials, hased an 
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 hxs adopted more restrictive or comprehensive floodplain 
managemenr criteria, these criteria rdke precedence over the minimum NFIP criteria. 
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If you have any questions regarding floodplain management regulations for your cornmuniry or the NFIP 

e in general, please contact the Consulta~iun Coordinarion Officer (CCO) for your community. Information 
on the CCO for your co~~~lnurlity may be obtained by con~acting the Director, Mitigation Division of 
FEMA in San Francisco, California, at (415) 923-7177. If you have any technical questions regardug diis 
CLOMR, please contact Mr. Mike Grimrn of our staff in Washingcon, DC, eirher by telephone ar 
(202) 646-2878 or by facsimile ar. (202) 646-4596. 

Sincerely , 

Milce Grimm 
Project Engineer, Hazards Srudy Branch 
Mitigation Directorate 

cc; Mr. Kayrnond U .  Acur'la, P.E. 
Floodplain Manager 
City of Phoenix Street 

Trarlsportati~n Departmcnr 

Mr. Afshin Ahouraiyan J 
Engineering Ilivision 
Flood Control District of Maricopa County 

For: Matthew B. Miller, P.E. 
Chicf, Bazards Study Branch 
Mitigation Direclor~tc 
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sla Simons, Li & Associates, Inc. 
Water Resources & Civil Eng~neering Consultants 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH, 
40TH STREET TO 32ND STREET AND ACOMA ROAD 

Dear Pedro: 

Enclosed for your information and use is the final documentation needed to support the District's 
request for a Conditional Letter of Map Revision (CLOMR) for the above referenced section of 
Indian Bend Wash. The documentation has been revised in accordance with the comments 
received from Hasan Mushtaq during our December 26, 1997 meeting at the District office. The 
submittal includes the Technical Data Notebook (TDN), the HEC-2 model inputloutput files on 
disk, the AutoCAD mapping Nes on disk, and the full-size study work maps. The TDN has been 
prepared in accordance with the new State Standard for Rood Study Technical Documentation, 

@ SS1-97, and its attachment SSA1-97, which became effective November 1, 1997. 

If you have any questions or require further information on the submittal, please do not hesitate 
to contact me. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

Attachments 

4600 South Mill Avenue. Suite 200 Tempe. AZ 85282 Phone: (602) 49 1- 1393 Fax: (602) 49 1- 1396 
An Equal Opportunity Employer 



FLOOD CONTROL DISTRICT REL r.jY7 

of 
Maricopa County BOARD OF rmf ( I (  P:S 

Jan I3rcwc.r 
2801 West Durango Street Phoen~x, Arizona 85009-6 399 Fulton Bloc h 

Telephone (602) 506-1 501 Andrew Kirn,>\+%l,  
Fax  (602) 506-4601 Don Sr,il,il 
TT (602) 506-5897 Mary Rose Carr lcio , f c r , x  

DEC 2 6 7997 

Dennis L Richards, P.E. 
Simons, Li & Associates, Inc. 
4600 S. Mill Avenue 
Suite 200 
Tempe, Arizona 85282 

Subject: Review comments on the Conditional Letter of Map Revision (CLOMR) on Indian Bend 
Wash, From 40th Street to 32nd Street (FCD 93-05). 

Dear Mr. Richards : 

Review of the Conditional Letter of Map Revision (CLOMR) submittal package, on the above-mentioned 
study, has been completed. A review meeting was held at 1:30 PM on December 26, 1997, between Simons, Li 
& Associates and the District, to discuss the review comments in details. Please address the review comments 

0 as per discussion during the meeting. 

Should additional information be required, please do not hesitate to contact me at (602) 506-4528. 

Sincerely, 

Hasan Mushtaq, Ph-D., P.E. 
Engineering Division 



RECEIVED JUEl 2 3 1997 

of 

Maricopa County BOARD OF D l R ~ c r o r i s  
Betsey Bayless 

2801 West Durango Street Phoenix, Arizona 85009-6399 
jan Brewer 

Telephone (602) 506-1 501 Fulton Brock 
Fax (602) 506-4601 
I7 (602) 506-5859 

Don Srapley 
Mary Rose Carrido V ~ / i l c o x  

' JUN 1 9 1997 
Dennis L Richards, P.E. 
Simons, Li & Associates, Inc. 
4600 S. Mill Avenue 
Suite 200 
Tempe, Arizona 85282 

Subject : Review of the HEC-2 suhmitta! fnr the Floodplain Delineatio~ S t o l y  for 
Indian Bend Wash, From 40th Street to 32nd Street (FCD 93-05). 

Dear Mr. Richards : 

I have completed reviewing the revised hydraulic modeling for the above-mentioned project. The review 
comments, dated May 22, 1997, have been addressed in this revised model. However, there are some additional 
review comments on this current submittal. These review comments are as following : 

( I )  The contraction and expansion coefficients used in this study are different than the ranges suggested in 
the HEC-2 Water Surface Profile manual. A justification of using different values is needed in the text 
portion of the report accompanying the FEMA submittal. 

(2) Cross sections 1150, 1200,4400,4500,973 1, and 9930, has cross-section extended messages. It is 
recommended that these cross-section extended messages be eliminated. If any of these messages 
cannot be eliminated completely, an explanation is needed to be included in the text portion of the 
report accompanying the FEMA submittal. 

(3) As a part of the CLOMR submittal to FEMA, the final design plans for the structures within the study 
reach will be required. Therefore, the HEC-2 hydraulic modeling should reflect the final design of 
these structures at their respective locations. 

Once the above-mentioned comments are addressed in the existing hydraulic model, you may go ahead and 
deveiop the Method 4 Floodway model. Shouid additional information be required, please do not hesitate to 
contact me at (602) 506- 150 1. 

Sincerely, 

Hasan Mushtaq, P.E. 
Engineering Division 



.RECEIVED JUM 9 1997 
FLOOD CONTROL DISTRICT 

of 

Maricopa Coun f y  BOAKD OF IIII<ICTOKS 
Rerwy Oayle\\ 

2801 West Durango Srrc?ct I'hoenlx, Ar~zona 135009 (1399 
Jdn Ilr(,wer 

Telephone (602) 506-1 501 I u l i o n  f3[0( k 
Fax (602) 506-4601 f l o r ~  5tc3pl(~y 

3UN 5 W TT (602) 506-5859 M a r y  fiosc (,;lrr~tlo W l l cox  

Dennis L Richards, P.E. 
S~mons, Li & Associates, Inc. 
4600 S. Mill Avenue 
Suite 200 
'Tempe, Arizona 85282 

Subject : Review of the HEC-2 submittal for the Floodplain Delineation Study for 
Indian Bend,Wassh2 From Thunderbicd Road to 32nd Street (FCD 93-05). 

Dear Mr. Richards : 

A review of the HEC-2 modeling, submitted for the Floodplain Delineation Study for Lndian Rend 
Wash, from Thunderbird Road to approximately 32nd Street, is completed. Please fmd the follow~ng 
comments on the above mentioned submittal. These review comments are required to be addressed 
prior to any further evaluation of the hydraulic model. 

(1) X3 records are missing from cross sections 7696 and 8262. 

(2) The SC records at cross sections 7696 and 8262 are missing some data. 

(3) Cross sections 7987,8600,8690,8850,8851,9000,9731 and 9930 have more than 100 GR 
points. Please refer to Page VII-56 of the HEC-2 Water Surface Profiles, September 1990, US 
Army Corps of Engineers, manual for the limits on the number of GR points. 

(4) For locations where channel improvements are made, the allowable maximum number of GR 
points should be less than 100, depending upon the number of additional GR points 
generated by the CHIMP routine. 

(5) Channel improvements need to terminated at a cross section, with a BW value of 0.01. Please 
see Page W I 4 9  for reference. 

(6) The submitted HEC-2 model does not cover the hydraulic modeling from approximately 40th 
Street to Thunderbird Road. Please include this stretch of the hydraulic modeling for the 
purposes of the Conditional Letter of Map Revision. 

Should additional information be required, please do not hesitate to contact me at (602) 506-1501, 

Sincerely, 

Hasan Mushtaq, P.E. 
Engineering Division 



SIMONS, LI & ASSOCIATES, INC. 
4600 South Mill Avenue, Suite 200 

Tempe, Arizona 85282-6759 
6021491-1393 Fax: 602149 1 - 1396 

MEMORANDUM 

DATE: June 17, 1996 

TO: Afshin Ahouraiyan 
Flood Control District 

FROM: Dennis L. Richards BE 
SUBJECT: INDIAN BEND WASH - CLOMR @ SR 5 1 

Per your request for additional information regarding the CLOMR, I have asked Tim Morrison 
to expand on the information he previously furnished to you. 

The HEC-2 model received was supplemented by SLA with additional cross sections upstream 
of Hearn Road to provide a tie with the FEMA mapped floodplain. The model revealed a break 

@ out in the right overbank (i-e., down 34th). Discussions with BRW and HDR indicated this has 
been a recognized problem by the consultants and ADOT. 

The HEC-2 analysis for the proposed CLOMR for SR 51 (Squaw Peak Freeway) indicated that 
channel improvements should probably extend upstream of Hearn Road. This will lower the 
water surface elevation and prevent the breakout at Hearn Road. 

If you have any questions, or need additional information please feel free to give me a call. I 
will be providing coordiiation for this project at least for the present time. If you need to get 
in touch with me, please ask my staff to page me. 



Simons,  Li & Associates, - Inc. 
--.-~VLL~L-~~:-,..{IIII.~ I . ' .  6. I ; ~ v i l  I < r ~ g i n ( : ( : r i n G  C o n s u l l a n t s  -. 
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SUBJECT: #A[ - z A%??& / 

4600 South Mill Avenue. Suite 200 - Tempe. 85282 - Phone: (602) 49 1- 1393 - Fax: (6021 49 - 1396 
An Equal Opportunity Employer  



1) Invert elevations at Thunderbird Road Culvert : 

Channel invert 

Culvert outlet 

Channel invert 

Culvert inlet 

Downstream face of the culvert (Section 7569) 

BRW Design (ft.) SLA Modified (ft.) 

Upstream face of the culvert (Section 7696) 

BRW Design (ft.) SLA Modified (ft.) 

The culvert outlet is designed (BRW) at an elevation of 1394.08 ft., which is lower than 
the ground geometry (1395.74 ft.) downstream of the culvert face. This may cause a 
potential ponding problem at the downstream face of the culvert. 

The modified file has culvert inlet and outlet elevations consistent with the channel improvement. 

2) Channel depth at the upstream end of the channel. 

The existing BRW design ( HEG2 data file ) starts channelization at section 8690 
with a channel depth of 10 ft. 

The SIA modified file starts channelization at section 8850, as shown on the BRW 
design plans. The channel depth at this section is assumed to be 1 ft. Therefore, we 
have added a revised cross-section at 8850 in order to provide a more realistic 
transition. 
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sla Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 

1 

January 16, 1996 

Afshin Ahouraiyan 
2801 West Durango 
Phoenix, Arizona 85009 

RE: Indian Bend Wash CLOMR 

Dear Afshin: 

We have conducted an initial review of the information you provided this office, prepared by 
HDR and BRW. We have itemized our observations below for your review and comment. We 
believe many of the comments can be resolved once we meet with ADOT and the consultants 
(if not previously resolved in the 60% and subsequent submittal by BRW and HDR). We will 
coordinate with you on any meetings, as your presence will be most beneficial in resolution of 
these and other matters. 

1) Dave Schaub (BRW) stated in his 12/27/95 letter that some modification of the HEC-1 
model is still anticipated. Inclusion of the HEC-1 model provided, pending modification 
by BRW, may be premature. 

2) The ''Initial Drainage Report For SR 51" uses a design discharge based on the 50 year 
event. Is the data for the 100-year event available? Additionally, the section of the 
Squaw Peak under design by HDR is within the 100-year floodplain as depicted on the 
Flood Insurance Rate Map, Panel No. 04013C1660. Has the 50-year storm drain design 
been checked to determine its response during a 100-year event? 

3) The HEC-2 provided by BRW (dated 12/27/95) reflects a previous configuration (for 
example the culvert under Thunderbird Road is represented in the HEC-2 model as 3 18 
feet long, but is 435 feet long in the 60% BRW submittal). Direct inclusion of the BRW 
supplied HEC-2 into the SLA model does not appear possible. 

4) Once the BRW hydrology is utilized for the CLOMR, inclusion of the same hydrology 
for the entire LOMR submittal may be appropriate. 

4600 South Mill Avenue. Suite 200 Tempe. AZ 85282 Phone: (602) 49 1 - 1393 Fax: (602) 49 1 - 1396 
A n  F h m l  nnnortunitu Ern~louer 



Mr. Afshin Ahouraiyan January 15, 1996 

Tim Morrison will be contacting you within a few days to set up the initial meetings. If you 

have any questions or comments, please call him at 491-1393. 

Sincerely, 

SIMONS, LI & ASSCLATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

a 1 rn Simons, Li & Associates. Inc. 



sla Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 

December 13, 1995 

Mr. Afshin Ahouraiyan 
Flood Control District of Maricopa County 
2801 West Durango St. 
Phoenix, AZ 85009 

RE: CONTRACT FCD 93-05, FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 
CHANGE ORDER NO. 1 - SCOPE OF WORI(/COST PROPOSAL 

Dear Afshin. 

Enclosed please find a proposed Scope of WorkJCost Proposal for supplementary work items 
requested by the Flood Control District of Maricopa County (District). The work items outlined 
in the attached Scope of Work includes work which was not in the original Scope of Work. A 
cost proposaI for conducting this additional work is included with this change order request. 

Simons, Li & Associates, Inc. (SLA) will provide to the District professional engineering services 
in conjunction with the Conditional Letter of Map Revision (CLOMR) for that portion of Indian 
Bend Wash effected by the Squaw Peak Parkway. The CUlMR will be prepared and 
documented for submittal to the Federal Emergency Management Agency (FEMA) and formatted 
according to Arizona Department of Water Resomces (ADWR) technical guidelines. The 
purpose of the QLOMR is to document the impact of the proposed transportation improvements 
and their associated drainage systems on the existing 100-year floodplain and floodway. Products 
to be rendered to the District include a completed CLOMR application and revised floodplain 
mappine- 

If you have any questions or comments, please contact Tim Morrison at 491-1393. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

4600 South Mill Avenue. Suite 200 - Tempe, AZ 85282 Phone: (602) 491- 1393 Fax: (602) 49 1- 1.396 
An Equal Opportunity Employer 



FLOOD CONTROL DISTF T 
OF MARICOPA COUNTY 

2801 West Durango Slreel 
Phoenix. Arizona 85009 D A T C  

WE ARE SENDING YOU O Attached O Under separate cover via the following items: 

JOB N O  

TO M p  Ti- MJb f t-'1 5 0% 

0 Shop drawings 0 Prints Plans C1 Samples fJ Specifications 

QB - 1C -9s 
A T T E N T I O N  

RC -+ 
I 

Copy of letter Change order 

THESE ARE TRANSMllTED as checked below: 

For approval 

For your use 

0 As requested 

COPIES 

\ 

0 Approved as submitted 13 Resubmit , copies for approval 

0 Approved as noted 13 S u b m i t c o p i e s  for distribution 

0 Returned for corrections 13 Return corrected prints 

NO. DATE 

For review and comment 

0 FOR BIDS DUE 19 0 PRINTS RETURNED AFTER LOAN TO US 

DESCRIPTION 

06 ?\an< &c i n + m d = - d ~ s  30 Z6d dr-ebC;?-S~. 

COPY TO P ~ c t .  
cnIn nnn QO nl 

SIGNED: I4 -- 





SXMONS, LI & ASSOCIArn, INC. 
4600 South Mill Avenue, Suite 200 

Tempe, Arizona 852824759 
602149 1-1 393 Fax: 602149 1- 1396 

MEETING MINUTES 

PROJECT: PAZ-MC- 16 

DATE: April 19, 1995 TIME: 9:30 a.m. 

LOCATION: Flood Control District of Maicopa County Offices 

SUBJECT: City of Scottsdale Storm Water Master Plan 

ATTENDEES: Pedro Calza, FCD 
Afshin AhouI-aiyan, FCD 
Bill Erickson, COS 
Dennis Richards, SLA 
Bob Eichinger, SLA .- Items Discussed: 

1. FCD received from ADOT 30% submittal of Squaw Peak Parkway Shea Boulevard to 
Thunderbird RAM-600-2-5 14. 

2. City of Scottsdale waiting for base mapping from Michael Baker. Mapping may be 
available in June. City extended Boyle's contract to January, 1996. City stated Boyle 
may be able to complete Storm Water Master Plan from Doubletree Ranch Road to CAP 
in 90 days from receiving mapping. City will attempt to deliver mapping and hydrology 
to FCD in September. 

3. Floodplain delineation study put on hold until City can deliver Master Plan hydrology to 
FCD in September. FCD directed SLA to submit letter of request for extending the 
project schedule to January, 1996. 

4. Master Plan hydrology to be delivered by City to FCD in September will have been 
reviewed and approved by the City. 
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INDIAN BEND WASH FLOODPLAIN DELINEATION 
CONTRACT NO. FCD 93-05 

MEETING AGENDA 

February 7, 1995 

I. Introduction 

11. Work Completed to Date 

Draft Data Collection Report, June 1994 

As-builts obtained for structure crossings 

Preliminary I-TEC-1 Model for Squaw Peak Area, Conversion of TR20 Model 

Field Reconnaissance of Study Reach 

111. On-going Tasks 

Data Collection, Retentiofletention Basins - City of Phoenix 

Hydrology 

- SRPMIC Contributing Watershed 

- City of Tempe Contributing Watershed 

- Doubletree Ranch Study 

Floodplain Delineation 

- Field Reconnaissance Report and estimation of Manning's "n" values 

- Location and alignment of cross-sections 

IV. Progress Report - Scottsdale Stonnwater Master Plan 

V. ERM Elevations/Descriptions 

VI. Project Schedule 

VII. Other 



SIMONS, LI & ASSOCIATES, INC. 
4600 South Mill Avenue, Suite 200 

Tempe, Arizona 85282-6759 
6021491-1393 Fax: 602,1491-1396 

MEETING MINUTES 

PROJECT: Floodplain Delineation for Indian Bend Wash 
FCD 93-05 
SLA Project No. PAZ-MC-16 

DATE: February 7, 1995 TIME: 9:00 am 

LOCATION: Flood Control District of Maricopa County 
2802 West Durango Street, Phoenix, AZ 85009 

SUBJECT: Project Update and Coordination 

ATTENDEES: Jim Bond, City of Tempe (COT) 
Bill Erickson, City of Scottsdale (COS) 
Pedro Calza, Flood Control District (FCD) 
M h i n  Ahouraiyan, FCD 
Dave Meinhart, FCD 
Dennis Richards, Simons, Li & Assoicates, Inc. (SLA) 
Bob Eichinger, SLA 
Tim Monision, SLA 

City of Scottsdale Mapping. City provided to SLA DTM of IBW. COS will check with 
Baker Engineers regarding elevation reference marks (ERM's). SLA obtained from COS 
survey elevation equation between NAVD 88INGVD 29. Baker sent revised quarter section 
map to SLA after SLA notified Baker of mapping discrepancy of quarter section map south 
of McKellips. Baker to send revisions to FCD and COS. COS has preliminary runoff 
estimated up to Doubletree Ranch Road. COS is receiving one map at a time north of 
Doubletree Ranch Road. Anticipated delivery of mapping to COS up to Central Arizona 
Project will be in March. 

Work Completed to Date. Draft data collection report submitted to FCD in June, 1994. 
SLA will update at final submittal. As-built plans have been obtained for all structure 
crossings by SLA. SLA submitted preliminary HEC-1 model for Squaw Peak subbasin. 
SLA has completed field reconnaissance of IBW for study of "n" values. 

On-Going Tasks. SLA's review of PVSP study and field visits have found several detention 
basins in Phoenix. SLA will obtain as-builts for these basins. Hydrology for SRPMIC will 
be based on SLA's Outer Loop hydrology models. Work on hold until Boyle's study is 
available for Pima/Shea. City of Tempe contributing watershed is relatively minor and work 
will begin on this area during the week of Februa~y 13. 

City of Tempe will have minimal involvement with floodplain delineation study. COT 



Meeting Minutes 2 February 10, 1995 

* requested copy of final products. 

Doubletree Ranch Road Study. Afshin will discuss with Greg Rodzenko as to status of 
project. There will be consultant coordination between IBW and Doubletree study. Tatum 
Wash hydrology being conducted by FCD. Afshin to update SLA regarding status of Tatum 
Wash study. A draft of "n" value report should be provided to FCD at end of February. 
Cross-sections have been cut to Shea Boulevard. City of will provide "as-built" plans of 
baseball batting cage park at Camelback Road. 

Scope remains to use City of Scottsdale hydrology for IBW study. SLA will use as much of 
outside hydrology models as possible and combine into one watershed model. 

FCD requested a revised project schedule and fee schedule. 

Boyle is scheduled to be done with hydrology for Storm Water Master Plan in mid-May. 
Boyle will model Swttsdale Ranch Lake with detention routine. 

cc: Attendees 



Simons, Li & Associates, Inc. 
W a t c r  Resources & C I V I I  E n g ~ n e e r ~ n g  Consuliants 

0 January 26, 1995 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

: FLOODPLAIN DELINEATTON FOR INDIAN BEND WASH 
FCD 93-05 

Dear Pedro: 

We enclose two (2) copies of minutes of the meeting held at the District Offices on January 25, 
1995, at 9:O am, to discuss the above referenced project. The meeting focused on the 
conversion of the Squaw Peak Highway TR20 hydrology model of Indian Bend Wash to a HEC- 1 
model of the same subwatershed. 

If you have any questions regarding the meeting or submitted materials, please call Bob 
Eichinger. 

SIMONS, LI & ASSOCIATES, INC. 

Dennis L. Richards, P.E. 
Vice President 

Enclosure 

4600 South Mill Avenue. Suite 200 - Tempe. AZ 85282 - Phone: (602) r - - 1393 - F a :  (602) 49 1 - 1396 
An Equal Opportunity Employer 



MIEETING MINUTES 
- I 

Project: Floodplain Delineation for Indian Bend Wash 

Project No. : FCD 93-05 

Meeting Date: January 25, 1995 Time: 9:00 am 

Meeting Place: " Flood Control District of Maricopa County 

Attendees: Afshin Ahouraiyan, FCD 
Bob Eichinger, Simons, Li & Associates, Inc. 

Items Discussed: 

1. SLA submitted a preliminary KEC-1 hydrology model developed from the existing 
conditions TR20 model of Indian Bend Wash from the Squaw Peak Highway Final 
Hydrology Report. Included in the submittal was a watershed map of IBW to Shea 
Boulevard. The map indicated subbasins, concentration points, and routing reach 
locations. 

2. SLA and FCD discussed the hydrologic backup data obtained by SLA from Michael 
Baker and AN-West which was used to develop the TR20 Model. 

3. SLA submitted subbasin parameters (basin area, curve number, time of concentration) and 
routing reach parameter (length, slope, section) spreadsheets used for input into the HEC- 
1 model. 

4. FCD stated that a review of the submitted materials will be conducted and will take 
approximately two weeks. 

5. FCD will contact City of Scottsdale to check if new City basin reports are available from 
the City's Storm Water Master Plan. FCD will also ask if mapping is available for 
Scottsdale between the Arizona Canal and the Central Arizona Project. 

6. FCD will provide SLA topographic mapping of the watershed developed for the 
Doubletree Ranch Road improvements project. This mapping was recently completed. 



August 2 9 ,  1 9 9 4  

M r .  Timothy Kelly,  P.E. 
Michael Baker Engineers 
1 3 1 3  E.  Osborne, S u i t e  150 
Phoenix, Arizona 85014 

RE: SQUAW PEAK HIGHWAY 
Contract No. 87-40 

Dear M r .  Kelly: 

Simons, L i  & Associates ,  Inc.  (SLA) extends our apprec ia t ion  f o r  
a l lowing SLA t o  review hydrologic information and back-up da ta  f o r  
t h e  above referenced p r o j e c t .  This  d a t a  w i l l  a s s i s t  SLA i n  
conducting a  Flood Insurance Study of Indian Bend Wash on behalf of 
t h e  Flood Control D i s t r i c t  of Maricopa County. 

W e  have enclosed a  list of d a t a  i t e m s  t h a t  SLA c o l l e c t e d  during our 
r ecen t  v i s i t  t o  your o f f i c e .  

Again, Thank-you f o r  your courtesy.  

S ince re ly  , 

SIMONS, L I  & ASSOCIATES, I N C .  

Robert A. Eichinger,  P.E. 
P r o j e c t  Engineer 

Enclosure 

cc: Pedro Calza, FCD 

L i s t  of Data I t e m s  Obtained from Michael Baker ~ n q i n e e r s  



(Office visit 8/29/94) 

1. Indian Bend Wash 100-yr (existing) HEC-2 hardcopy 40th Street 
to Sweetwater (Michael Baker) 

2. Squaw Peak Highway Section 4 Hydrology (Future Conditions) 

Development of Muskigum routing co-efficients 
Proposed Channel between Shea & Sweetwater 
Proposed Conditions Reaches 17, 19, 99 
Concept Drainage Improvements Cost Estimate 
Precipitation Values 
Existing/Proposed TR-20 hydrology models (hard copy) 

3 .  Yost and Gardner Engineers. Master Drainage Study Indian Bend 
Wash. City of Phoenix April 1973. 

4. A-N West Inc. Hydrologic information/calculations for Squaw 
Peak Highway. 

5. Michael Baker Engineers. Hydrology Report Squaw Peak 
Extension (draft). Mountain View Road to Central Arizona 
Project. Draft (Alexandria, VA) . 



MINUTES OF MEETING 

Project: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 

Project No : FCD 93-05 

Date: August 4, 1994 Time: 

Location: Flood Control District of Maricopa County 
2 8 0 1  West Durango Street 
Phoenix, Arizona 85009 

ATTENDEES: 

Pedro Calza, FCD Dennis Richards, SLA 
Rat Acufia, City of phoenix Bob Eichinger, SLA 

ITEMS DISCUSSED: 

1. Jim Phipps (FCD - Public Information Officer) suggests public 
meeting to present IBW FIS. Pedro suggests waiting until 
study has generated a minimal product for presentation. Ray 
will discuss merits of public meeting with Jim Phipps. 

2. FCD, City of Phoenix, and SLA discussed whether a CLOMR may be 
appropriate to submit to FEMA based on concept designs for 
Squaw Peak Highway. Pedro stated FCD has never submitted 
CLOMR based on concept design, only on design plans. Pedro 
has contacted Baker (Virginia) to discuss feasibility of 
submitting CLOMR based on concept design. Ray wants to start 
CLOMR process up-front instead of at the end of the Squaw Peak 
Highway project. CLOMR application will reflect only that 
area of IBW and Squaw Peak Highway within City of Phoenix. 
Ray is encouraging ADOT that CLOMR needs to be processed by 
ADOT. City of Phoenix will obtain concept design of Squaw 
Peak from ADOT. FCD will continue discussions with FEMA 
(Baker, VA). SLA may develop CLOMR as part of IBW FIS/Squaw 
Peak Highway. 

3. SLA submitted revised project schedule to FCD. 

4 .  SLA mailed IBW FIS letters to Paradise Valley (Bill Meade) and 
City of Tempe (Lee Quaas). SLA will follow-up to arrange 
meetings to discuss project with these individuals. SLA to 
contact FCD when meetings arranged. 

c:\upSl\mc-16\minutes.l02 
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sla Sirnons, Li & Associates, Inc. 
Walcr  I i e s o u r c e s  & Civil Engineering C o n s u l t a n t s  

July 21, 1994 

Mr. Pedro Calza 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: FLOODPLAIN DELINEATION FOR INDIAN BEND WASH 
FCD 93-05 

Dear Pedro: 

We have enclosed one (1) copy of minutes of the meeting held at the Flood Control District on 
July 19, 1994 at 10:OO a. rn. discuss the above referenced project. * if you have any questions or comments, please all. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

L-4. £2LUy 
Robert A. Eichinger, P.E. 
Project Engineer 

Enclosure 

4600 South Mill Avenue. Suite 200 - Tempe. AZ 85282 Phone: (602) 49 1 - 1393 Fax: (602) 49 1 - 1396 
An Equal Opportunity  Employer  



Project : FLOODPLAIN DELINEATION FOR INDIAN BENT) WASH 

Projecr No: FCD 93-05 

Date: July 21, 1994 Time: 10:00 a.m. 

Location: Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

ATTENDEEY: 
See attached meeting sign-in sheet. 

ITEMS DISCUSSED: 

1. SLA summarized the areas of the IBW watershed that have existing hydrology 
studies/models. These areas include Squaw Peak Highway (Michael Baker, TR20); Pima- 
S hea and Hayden-Shea (Boyle, KEC- 1); Tatum Boulevard (Kaminski-Hubbard , HEC- 1); 
Pima Freeway/Outer Loop (Simons, Li & Associates, HEC-1); Paradise Valley- 
Scottsdale-Phoenix Drainage Study (Collar, Williams, White; SCS Method I); City of 

I 
Scottsdale Storm Water Master Plan (Boyle, HEC- 1 under development). 

2. Areas without hydrologic models include IBW south of McKellips (Tempe), and portions 
of Paradise Valley, Scottsdale, and Phoenix west of Invergordon. SLA and FCD 
discussed these areas and agreed they need to have a hydrologic model developed 
according to FCD criteria. 

3. SLA and FCD discussed hydrologic methods to be applied for the development of models 
for the identified areas without existing models. These methods are described in the 
Scope of Work. 

4. SLA provided to the District a list of deliverables that the FCD is to furnish SLA under 
the Scope of Work. These are: 

a. Lotus spreadsheet and procedures for soils 
b .  Soils data map (GIS files) 
c. Parameter estimation references 
d .  Base maps - digital mapping 

I sla Simons, Li & Associates, Inc. I 
Walcr Rclourcc* 6 Cl r l l  Enelnrcrlng Conru lcan~s 
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sla Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 

Commrmication Contact Report 

D,: Auc- 27 1996 
I 

PROJECT: A Z -  NC - 16 PROJECT NO.: 

RECORDED BY: ~ E N N ~ S  BY PHONE: - J IN PERSON: - 

TALKEDWITH: AFSHZN , FcP TEXEPHONE NO.: 5%-1501 
- 

SUBJECT: !HE C X T Y  OF %~EE(LX WOULP U K E  TO 

ACTION REQUIRED: ~ O ~ T X M U G  NoeK dd CLOP~P-  

ACTION TAKEN: 

ORIGINAL TO: I=- cc: MZKG 
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wla Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 

Communication Contact Report 

PROJECT: A £ -  MC - 16 PROJECT NO.: 

RECORDEDBY: ~ E H ~ X S  BY PHONE: - IN PERSON: - 

TALKED WITH: A ~ s ~ x f l  F C P  TELEPHONE NO.: 506- ISo I 
- 

SUBJECT: CITY OF Z O E F C ~ X  NOULP LJ=KG -7-0 

PROCEEP W L T U  C L O H ~  o i  Did EVEN THouC// 

T I - f E R 6  f i R E  SOME #ONES STI.LL I N  F m p P N r / ,  

THEY A ~ E  SEHJ?ch)c A L E T T E R  To T H E  PXST-T, 

ACTION REQUIRED: C ~ N T ~ N ~ E  N O ~ G  0t-l CLOH?R. 

ACTION TAKEN: 

ORIGINAL TO: ICcz LC CC: MEKG 



DATE: 511 5/9 6 PROJKT N ~ o . :  f / Z  f l ~  /6 
----__ 

RKOIRDELD BY: 1 ; ~  Mocriso- owmauc~mr: FCD ,+ M C- 

TALKEDW1113: E b o  Ca\ecc OF O$ 'w (2 
NA'JXXXE OF CONYERSA~~~ONI 

4 e c  :4' 
P G36f iOnce 

aa. ddkiJ 
brerk- oh+. 
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NATUIUE. OF CONVERSATION: 

OFFICE 

m m G :  

rrm DISCUSSED: 
\ t 
r 5 C - u  $31 n,n d S  



SIMONS, LI & Associates, InC. 
RECORD OF CONVERSATION .-.. 

. -A 

Date: 1-25-96 Project N L PAZMC16 ' .  
Recorded By: TIM MORRISON Client: MC- . .-. - - - 

Talked With: AFSHIN AHOURAIYAN Of FLOOD CONTROL 

Telephone: Incoming - 
Outgoing - Meeting: Office - 

Si!E6~~ sfice 
Items Discussed : 

Met with Afshin of FCDMC and Steve Miller of HDR regarding the 

upper reaches of Indian Bend Wash and specifically the CLOMR for 

the Squaw Peak near Thunderbird Road and IBW. 

The following was discussed: 

1) HDR has revised Baker hydrology (Steve had performed the 

original with AN West back in the 80's) . The portion under 

study by HDR is north and east of the freeway not affected by 

the IBW. AFSHIN indicated that the BRW hydrology should be 

used. It was agreed to submit the CLOMR based on new HEC-2 for 

IBW noting hydraulic isolation from IBW of the area east IBW 

in the HDR design section. Should FEMA request a 100-year 

analysis for the stormdrains in the HDR design section, HDR 

would perform the analysis at that time. 

2) BRW has made major revisions to the box culvert and channel 

alignment within the last month. The exact configuration of 

the area where HDR and BRW interface is still in a state of 

flux. 

3) HDR has performed no HEC-2 for IBW, as this was in the scope 

for BRW. 

4) As of this date no formal transmittal of hydrology for 

Scottsdale has been received by the Flood Control District. 

Information XX Action - 

xc: file, DLR 
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Arizona Department of Transportation 
206 Sourh Sevenleenth Avenuc Phoenix, Arizona 85007-32 13 

mr r-wr*,,.,., 
2 

Jane ~ e c  HUH INTERMODAL TRANSPORTATION DIVISION Larry S. Borlinc 
Covrrnor Dirrcror 

GEODESY SERVICE 
1739 WEST JACKSON, MAIL DROP 203P 

PHOENIX. ARIZONA 85007 
BOB PHILLIPS (602) 255-8566 

4 RON HENDERSON (602) 255-8567 

CONNIE BROWN (602) 255-8563 L - -  2 5 5 -  8 5  
FAX (602) 407-3291 

FACSIMILE TRANSMISSION 

To: 'FROM: % f L  
I 

4- TOTAL Number of Pages Sending (Including this page): 

HIOHWAYS AERONAVrJCS TRANSPORTATION PUNNlNO 
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334 2 -AX 
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1429.239 COP 3" E C/L 31sr sf COCHISE RD 
1426,209 COP 3" l3C 31ST ST & SHEA BLVD - - 
1426.470 PK WIL PRK LUX 600FI W OF 32ND 600FT N OF Stm 
1422.006 PK NAIL PRK LOT lUOFT E OF 32ND 300FT N OF SHEA 
1420.857 518" RfiBAR 900m E OF 32ND 200F' N SHU 
1422.764 PK NAIL SW CORNER SHEA & 35TH Sf 
1425.626 COP 3" BC C/L COCHISE H1) 600FT W 36TH ST 
1413.586 PK NAIL MERCER W 7SFT E 36TH ST 
1410.590 MCED 4" BC C/L 33RD PL 150FT S CHOUA 
1413.260 PK NAIL C H O W  0.08MI E 32ND sT 
1407.661 PK NAIL S SIDE CACTUS 300FT E OF 32ND 
1411.061 PK NAIL C/L CACTUS 200Irr W 32ND ST 
1389.263 ADOT 3" AC SE COR BRIDCE IND BNI) WASH & CACTUS 
1385.088 PK NAIL IN ASPH PVMT 42ND ST N OF CACTUS 
1377.413 5/8" REBAR W WASH 2OOFT NU OF BRIDGE; Oil CACTUS 
1386.137 5/8" REBAR 1NDI'AN BEND WASH GOOIT W OF 40TH ST 
1389.681 S/8" REBAR lOOOFT E OF 36'1% ST 800FT S SWWR 
1394.411 COP 3" BC IN HH 36TH ST & SWEHTWATER 4 
1397.108 COP 3" BC FLUSH 35TH ST & SWQjTWATER 
1399.378 COP 3" BC FLUSH 3STH ST & WILLOW 
1398.5qO 5/8" REBAR EXUSH 800FT NNW 3342-8 
1398.266 PK NAIL C/L CACTUS l8OOFT E OF 32ND ST 
1393.665 COP 3" BC IN HH C/L CACTUS & 36TH ST 
1396.009 PK NAIL C/L 36TH ST 7001;13 S CACTUS 
1393.377 COP 3" BC FLUSH C/L 36TH ST 700FT N CACTUS 
1430.148 COP BC IN Wl 0.65'BUW GRNWY & 36TH ST 
1448.715 ADOT AC IN CONC WLK AT SE COR BRIDGE 
1416.866 COP BC FLUS3 ACOMA & N 32ND PL 
1417.816 PK NAIL IN C/L ACOMA lOOFT 6 33RD PL 
1415.823 COP BC FLUSH C/L ACOMA & N 34TH PL 
1428.380 PK NAIL SW .COR G R E m A Y  & 33RD PL 
1433.372 PK NAIL C/L WALTANN 200FT R OF 34TH ST 
1434.920 PK NAIL C/L WALTANPI 20OFT W OF 36TH ST 
1430.167 5/8" REBAR C/L GREENWAY $ 0 0 ~ ~  W OF 36TH ST 
1433.389 W P  BC GREENWAY & 36TH ST 
1429.623 PK NAIL IN N 38TH ST & GREENWAY 
1436.340 PK NAIL IN WALTANN AT 38TH ST 
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APPENDIX E 

HYDRAULIC ANALYSIS SUPPORTING 
DOCUMENTATION 



APPENDIX E 

HYDRAULIC ANALYSIS SUPPORTING 
DOCUMENTATION 

HEC-2 MODEL 

EXISTING CONDITIONS 



AC 

* 419ODOUNSTREAM FACE OF 36TH STREET CULVERT 

* 4256UPSTREAM FACE OF 36TH STREET CULVERT 
* 4574DOUNSTREAM FACE OF SWEETWATER AVENUE * 62OOINDIAN BEND WASH CONFLUENCE AND EMlLE ZOLA CHANNEL 

75690OUNSTREAM FACE OF THUNDERBIRD ROAD 

7569START SLA MODIFICATION BY USING THE MOST RECENT TOP0 

* 7696UPSTREAM FACE OF THUNDERBIRD ROAD 

* 8850CHANNELIZEO SLA SECTION(1 FT DEPTH) TO TRANSITION I N T O  E X I S T I N G  GROUND 

11 INDIAN BEND UASH - EXISTING CONTIONS IBW-EX.DAT(100-YEAR HYDRAULICS) 

J1 2 6000 1383.6 

J2 -1 - 1 -6 
53 38 43 1 26 8 4 42 68 

NC 0.04 0.04 0.035 0.1 0.3 
* BEGIN INDIAN BEND WASH IMPROVED CHANNEL, SECTION NUMBERS 

* MATCH APPROXIMATE R/U STATIONS OF INDIAN BEND UASH 

* UPSTREAM OF 40TH STREET 
* A LOU FLOU FJORD 
X I  1140 11 1750 2250 
GR1384.3 1750 1382.9 1775.43 1381.4 1839.04 1379.98 1936.6 1380.7 1983.43 
GR1378.8 2000 1380.28 2014.39 1380.54 2051.73 1383.74 2185.7 1387.28 2219.72 

GR1388.9 2250 
X I  1300 16 1750 2250 100 100 100 
GR1387.8 1750 1388.45 1770.68 1385.55 1786.5 4384.74 1799.46 1383.07 1856.74 
GR1381.8 1887.29 1380.44 1903.17 1381.2 1973.2 1381.14 2016.92 1380.34 2060.34 

GR1381.8 2088.74 1382.49 2118.63 1384.07 2185.07 1385.39 2206.99 1388.56 2228.78 

GR1388.7 2250 

X I  1500 17 1750 2250 200 200 200 
GR1389.2 1750 1389.4 1773.12 1387.72 1799.56 1386.16 1850.89 1383.85 1872.42 
GR1382.0 1895.26 1383.6 1925 1382.32 1962.4 1383.9 2000 1382.72 2069.69 a 11382.9 2096.32 1384.4 2109.45 1383.25 2126.25 1384.39 2135.22 1387.56 2198.01 

'R1389.5 2220.96 1389.4 2250 
X I  1800 13 1750 2250 300 300 300 

GR1389.6 1750 1389.16 1762.53 1389.6 1792.73 1387.38 1832.64 13% 1903.39 
GR1385.9 1955 1385.45 1990.27 1386 2009.13 1385.68 2116.55 1386.53 2127.73 

GR1387.4 2171.71 1389.33 2212.5 1390.8 2250 
X I  2100 13 1750 2250 300 300 300 
GR1391.5 1750 1391.48 1787.95 1388.7 1828.31 1387.07 1888.31 1387.06 1966.1 
GR1386.5 1986.12 1386.26 2030.61 1386.9 2049.35 1387.45 2113.79 1388.14 2154.02 

- 

GR1389.3 2188.89 1392.22 2216.69 1391.9 2250 

X I  2400 13 1750 2250 300 300 300 
GR1392.0 1750 1391.14 1798.58 1390.2 1807.62 1388.41 1859.25 1387.42 1922.94 
GR1387.5 1976.71 1387.13 1998.34 1387.2 2086.8 1387.89 2102.94 1388.52 2143.27 

GR1390.3 2192.62 1391.6 2201.89 1392.5 2250 
X I  2700 14 1750 2250 300 300 300 

GR1392.7 1750 1392.94 1m3.99 1391.03 1806.34 1388.3 1898.05 1386.87 1986.56 

GR1387.6 2023.99 1387.24 2082.12 1387.77 2091.94 1387.6 2112.76 1387.97 2159.09 
GR1391.0 2185.33 1393.41 2201.07 1392.31 2208.72 1393.3 2250 
X I  2900 15 1750 2250 200 200 200 
GR1393.3 1750 1392.89 1801.03 1389.81 1819.78 1387.87 1863.1 1387.2 1938.92 
GR1387.6 1970.25 1386.89 1981.15 1387.3 2045.98 1387.67 2100.77 1387.8 2139.68 
GR1389.6 2173.15 1393.81 2198.64 1393.03 2208.91 1393.44 2225.17 1393.6 2250 
X I  3000 18 1750 2250 100 100 100 

GR1394.1 1750 1393.92 1796.15 1389.4 1823.52 1388.5 1839.9 1387.88 1910.54 

GR1387.1 1941.45 1387.9 1970.6 1387.1 1983.4 1387.85 2016.18 1387.16 2056.63 

(k 1387.7 2104.74 1388.31 2115.79 1387.9 2130.95 1388.38 2161.63 1389.74 2175.57 
1393.9 2197.15 1393.59 2202.58 1393.5 2250 

X I  3300 15 1750 2250 300 300 300 

GR1394.9 1750 1395.09 1774.57 1394.19 1781.81 1392.69 1806.74 1389.4 1830.93 

GR1388.9 1851.32 1388.79 1913.21 1388.27 1983.55 1388.7 2016.49 1387.9 2084.39 



GR1389.1 2101.96 1388.25 2130.01 1389.81 2169.06 1394.19 2195.37 1394.3 2250 
X I  3600 16 1750 2250 304 298 300 
GR1394.2 1750 1395.4 1773.9 1394.67 1796.99 1391.76 1823.58 1390.14 1846.54 
GPl -  ?.2 1923.3 1388.98 2023.94 1389.35 2058.77 1389.1 2074.13 1388.47 2095.39 

.8 2120.82 1389.44 2150.36 1394.64 2189.78 1396.52 2197.03 1394.86 2210.31 

2 2250 

X I  3900 13 1750 2250 305 295 300 
GR1394.0 1750 1394.87 1797.84 1390.7 1836.32 1390.05 1862.53 1390.37 1884.86 

GR1389.8 1971.99 1390.19 2000 1389.3 2033.15 1390.12 2044.86 1390.53 2102.09 

GR1391.0 2152.88 1395.62 2202.99 1395.6 2250 

X1 4000 14 1730 2230 95 105 100 
GR1395.8 1730 1395.91 1747.03 1395.12 1783.34 1390.4 1826.66 1389.99 1863.1 
GR1390.0 1952.71 1389.94 1980 1389.26 1992.49 1390.7 2021.85 1391.5 2123.11 

GR1392.7 2160.23 1395.97 2181.02 1394.23 2210.34 1394.2 2230 
X I  4100 13 1750 2250 102 98 100 
GR1395.6 1750 1395.29 1760.75 1395.3 1803.96 1391.35 1837.06 1390.84 1872.95 
GR1391.6 1951.84 1389.66 1967.24 1389.5 1999.58 1389.75 2031.06 1391.73 2045.3 

GR1392.0 2102.3 1393.97 2188.47 1394.5 2250 

NC 0.3 0.5 
* 
* DOWNSTREAM FACE OF 36TH STREET CULVERT 

X I  4190 41 1962.97 2016.12 92 88 90 

X3 10 1962 1391.39 2038 1391.5 
GR1395.5 1750 1395.43 1765.79 1395.51 1772.58 1395.4 1788.36 1395.41 1794.56 
GR1395.9 1796.56 1395.43 1801.76 1394.25 1810.31 1393.48 1815.32 1392.37 1826.56 

GR1391.2 1838.79 1391.41 1846.56 1391.62 1866.04 1391.63 1880.5 1391.68 1883.8 
GR1391.8 1906.99 1391.87 1931 -62 1391 -86 1946.17 1391.63 1962.97 1391.34 1973.2 
GR1391.3 1980.49 1391.54 1989.34 1391.92 1991.85 1392.21 1997.87 1392.53 2016.12 

GR1393.1 2066.27 1392.91 2082.04 1392.98 2116.12 1393.06 2130.97 1393.07 2143.46 

d) -3 2155.84 1393.44 2159.36 1393.58 2179.75 1394.03 2186.24 1394.47 2193.86 

4.7 2201.87 1394.84 2211.54 1394.68 2221.18 1394.5 2227.31 1394.62 2234.1 
GR1394.9 2250 

* UPSTREAMFACE OF 36TH STREET CULVERT 

X I  4256 36 1959.69 2041.79 69 63 66 
*X3  10 19621392.39 2038 1392.5 
GR1396.4 1750 1395.96 1771.49 1395.95 1774.76 1395.52 1787.18 1395.94 1796.05 
GR1394.8 1800.72 1393.55 1808.33 1392.82 1819.99 1392.46 1834.42 1392.1 1855.6 

GR1392.4 1876.29 1392.44 1877.35 1392.28 1897.95 1392.3 1929.39 1392.85 1959.69 
GR1393.2 1987.55 1393.32 1994.42 1393.24 1999.46 1393.37 2003.5 1393.17 2027.24 
GR1393.2 2041.79 1393.09 2052.72 1393.23 2075 1393.44 2095.1 1393.48 2101.75 
GR1393.5 2117.84 1393.56 2125.07 1393.77 2147.73 1394.19 2157.19 1394.17 2162 

GR1393.8 2180.47 1395.01 2195.29 1395.08 2207.47 1394.51 2225.04 1394.76 2237.62 

GR1396.0 2270 
NC 0.04 0.04 0.035 
X I  4400 17 1750 2255 149 141 145 

GR 1396 1585 1396 1655 1396 1670 1395.1 17501394.451755.97 
GR1394.2 1784.39 1393.8 1839.18 1394.15 1868.69 1394.0 1952.69 1392.42 1975.34 

GR1392.3 2015.92 1393.9 2044.57 1393.99 2073.99 1394.4 2172.58 1396.13 2194.99 
GR1396.5 2220.29 1396.0 2255 
NC 0.1 0.3 
X I  4500 15 1700 2270 102 98 100 
GR1397.2 1700 1395.59 1768.42 1395.45 1852.33 1395.62 1897.79 1396.4 1913.92 
GR1395.6 1950.65 1392.39 1975.16 1392.31 2021.91 1394.21 2050.07 1394.5 2082.25 

GR1394.8 2162.39 1395.38 2181.35 1396.69 2199.14 1396.94 2226.35 1397.1 2270 



GR1396.3 1987.5 1397.11 1993.04 1391.79 1996.32 1390.3 1999.02 1391.39 2003.43 
GR1389.9 2007.9 1390.32 2015.63 1391.2 2021.56 1391.9 2027.89 1391.83 2029.35 
GR1393.0 2035.33 1394.34 2044.7 1394.46 2047.14 1394.6 2059.81 1394.63 2068.52 

GP "?5.1 2082.63 1395.11 2101.09 1395.29 2117.16 1395.1 2136.65 1395.22 2153.8 

-3 2163.33 1395.5 2184.28 1395.96 2192.28 1396.4 2201.68 1396.43 2211.06 
6.6 2223.4 1396.52 2226.18 1396.57 2237.49 1397.0 2260 b 

* DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 

* EXISTING&-10fx8 ' CBC 

X I  4574 44 1600 2260 1 1 1 

X3 10 1967.5 2032.5 
~ ~ 1 3 9 7 . 0  1600 1395.94 1763.42 1395.87 1793.42 1395.9 1811.82 1395.91 1823.8 
GR1395.8 1828.38 1395.83 1847.89 1395.94 1870.75 1395.9 1882.63 1395.75 1894.46 

611395.9 1903.33 1396.46 1925.48 1396.07 1932.16 1396.2 1939.44 1396.54 1959.68 

GR1396.3 1987.5 1397.11 1993.04 1391.79 1996.32 1390.3 1999.02 1391.39 2003.43 

GR1389.9 2007.9 1390.32 2015.63 1391 -2 2021 -56 1391.9 2027.89 1391.83 2029.35 
GR1393.0 2035.33 1394.34 2044.7 1394.46 2047.14 1394.6 2059.81 1394.63 2068.52 
GR1395.1 2082.63 1395.11 2101.09 1395.29 2117.16 1395.1 2136.65 1395.22 2153.8 
GR1395.3 2163.33 1395.5 2184.28 1395.96 2192.28 1396.4 2201.68 1396.43 2211.06 

GR1396.6 2223.4 1396.52 2226.18 1396.57 2237.49 1397.0 2260 
SC 4.013 0.2 2.63 500 8 10 72 11.4 1387.69 1387.55 
* UPSTREAMFACE OF SWEETWATER AVENUE CULVERT 

* EXISTING4-lO'x8 ' CBC PLUS 2-1O1X8' 

X I  4646 39 1750 2250 74 70 72 

X2 2 1398 
X3 10 1967.5 2032.5 
GR1395.9 1750 1395.97 1772.27 1396.08 1790.4 1396.1 1843.7 1396.12 1856.75 
GR1395.9 1866.58 1396.02 1869.14 1395.84 1880.5 1395.9 1901.71 1395.9 1921.82 

GR1395.9 1925.66 1395.95 1946.5 1395.31 1966.28 1392.5 1976.44 1391.51 1979.59 
GR1390.9 1992.4 1390.9 1999.72 1397.39 2005.8 1396.8 2010.32 1396.36 2012.87 

.4 2020.14 1396.46 2041.68 1396.29 2068.85 1396.6 2073.46 1396.69 2080.7 

7.0 2088.77 1395.78 2093.11 1395.97 2103.89 1396 2121.59 1396.11 2144.33 !e 
GR1396.0 2162.46 1396.07 2177.19 1396.64 2188.42 1396.7 2205.23 1396.71 2221.11 
GR1396.8 2223.21 1396.75 2228.66 1396.88 2243.53 1396.8 2250 

X I  4800 17 1750 2250 157 151 154 
X3 0 1927 2075 
GR 1398 1544 1398 1614 1397 1710 1396.6 1750 1396.52 1807.92 

GR1396.2 1865.03 1396.43 1897.93 1396.26 1949.28 1393.4 1965.96 1393.69 1987.18 

GR1393.3 2031.17 1395.98 2044.35 1396.9 2063.9 1397.0 2112.28 1396.23 2200.32 
GR1396.7 2250 1398 2420 
NC 0.1 0.3 
X I  5000 18 1570 2470 208 192 200 
* X3 0 1934 2070 

GR 1399 1570 1398.07 1757.14 1396.9 1785.16 1397.03 1846.14 1397 1924.43 

GR1394.0 1944.09 1393.8 1973.29 1394.3 2013.33 1398.46 2049.04 1398.7 2098.09 
GR1396.0 2116.97 1395.63 2137.72 1396.76 2178.45 1397.56 2205.96 1397.2 2230 

GR 1398 2305 1400 2315 1398 2470 
X I  5300 14 1465 2385 309 291 300 

* X3 0 1941 -5 2057.5 
GR 1399 1465 1397.81 1715.55 1397.6 1791.13 1397.82 1841.87 1395.45 1880.1 
GR1396.0 1899.79 1395.5 1918.51 1394.6 1962.51 1395.17 2013.02 1397.4 2028.8 
GR1398.1 2067.51 1397.992100.77 1398 2180 1400 2385 
X I  5400 18 1670 2400 102 98 100 
* X3 0 1941.5 2057.5 
GR1399.4 1670 1398.98 1707.95 1397.58 1769.63 1397.86 1800.72 1397.18 1848.43 

0 398 1880.47 1398.49 1939.19 1397.1 1948.98 1395.35 1983.21 1395.56 2037.6 
7.1 2048.74 1398.26 2075.91 1398.06 2120.88 1399.06 2134.9 1398.43 2144.26 

GR1398.3 2170 1399 2310 1400 2400 

X I  5700 16 1625 2175 305 295 300 
* X3 0 1941 2057 

GR 1400 1625 1397.85 1684.1 1398.29 1732.32 1398.79 1761.79 1401.49 1775.76 



GR1399.6 1763.67 1399.3 1786.67 1399.81 1845.16 1398.41 1860.53 1397.24 1912.79 

GR1399.5 1956.47 1399.19 1966.98 1400.01 2002.26 1399.5 2025.72 1399.86 2088.49 

GR1399.7 2145 1400 2160 1400 2235 1401 2280 

* INDIAN BEND WASH CONFLUENCE AND EMILE ZOLA CHANNEL 
X1 6200 14 1635 2430 203 197 200 

* X3 0 1936 2058 

GR 1402 1635 1400.22 1641.7 1400.2 1729.65 1400.45 1831.28 1399.06 1849.14 
(3111399.3 1904.49 1398.74 1934.25 1398.8 1986.26 1400.64 2022.68 1400.41 2067.73 

GR1401.0 2079.61 1400.79 2094.85 1400.9 2135 1402 2430 

XI 6500 16 1445 2255 308 292 300 

* X3 0 1948 2054 
GR 1403 1445 1401.8 1669.99 1401.09 1702.37 1401.04 1778.6 1401.8 1840.48 

GR1400.6 1867.5 1399.17 1899.73 1399.72 1929.38 1399.78 1956.12 1402 1982.73 

~~1402.1 2029.53 1401.2 2080.16 1401.6 2109.68 1400.89 2142.02 1401.8 2165 

GR 1403 2255 

X1 6700 19 1705 2585 200 200 200 

* X3 0 1943 2060 
GR1404.3 1705 1402.48 1746.94 1403.2 1758.01 1402.49 1767.51 1402.79 1791.25 

GR1403.2 1820.53 1402.77 1842.2 1402.8 1897.94 1401.34 1917.14 1401.32 1952.93 

GR1401.5 2002.75 1402.46 2012.84 1402.6 2078.46 1402.83 2123.04 1401.68 2140.76 

GR1402.9 2146.48 1401.35 2184.17 1402.2 2205 1404 2585 

XI 7000 18 1760 2610 300 300 300 
GR1405.5 1760 1403.86 1773.2 1403.4 1800.43 1403.14 1833.58 1403.2 1896.62 a .7 1929.69 1402.14 1956.06 1402.13 2009.95 1402.88 2066.78 1403.27 2083.74 

G -2 2145.35 1403.67 2184.97 1404.13 2199.78 1403.39 2207.45 1402.16 2237.88 

GR1403.3 2260 1404 2490 1404.7 2610 

XI 7400 16 1815 2840 400 400 400 

GR1406.5 1815 1405.61 1863.39 1404.96 1891.23 1404.9 1955.29 1404.7 1998.94 

GR1403.1 2049.22 1403.43 2101.21 1404.65 2122.18 1405.18 2192.19 1404.9 2241.07 

GR1406.0 2246.99 1404.75 2251.02 1405.69 2256.25 1404.16 2274.59 1404.4 2315 

GR1406.2 2840 . - 
XI 7500 14 lm 2750 100 100 100 

GR1407.0 177'5 1405.46 1866.36 1405.6 1883.11 1405.43 1991.35 1404.16 2025.71 
GR1403.5 2057.51 1404.12 2120.74 1405.9 2134.04 1405.79 2179.72 1404.98 2251.95 

GR1405.6 2269.05 1404.14 2300.5 1404.9 2325 1707 2750 
NC 0.04 0.04 0.035 0.3 0.5 
* 
* DOUNSTREAM FACE OF THUNDERBIRD ROAD 
* 
X1 7569 23 1460 3224.85 69 69 69 

*X3 10 1962 2020 

GR 1407 1460 1407 1715.07 1407 1728.1 1406 1863.49 1405 1983.06 

GR 1404 2033.73 1404 2123.07 1405 2276.62 1405 2286.71 1405 2448.38 
GR 1406 2627.64 1407 2753 1407 2757.17 1407 2845.37 1407 2867.28 
GR 1407 2867.82 1407 2867.95 1407 2870.79 1407 2871.89 1407 2874.19 
GR 1408 2912.98 1408 2979.37 1411 3224.85 
* 
* UPSTREAM FACE OF THUNDERBIRD ROAD 











I******************************************** 

* HEC-2 WATER SURFACE PROFILES * 
* * 

t'ersion 4.6.2; May  1 9 9 1  * * 
* 

RUN DATE 08JAN98 TIME 16:07:35 * 

X X XXXXXXX XXXXX 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 * 
* 6 0 9  SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* (916 )  7 5 6 - 1 1 0 4  * 
....................................... 
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TH IS  RUN EXECUTED 08JAN98 16:07:35 * - 2  UATER SURFACE PROFILES 

V e r s i o n  4.6.2; May  1991 
..................................... 

THIS  I S  AN ARCHIVAL RUN ALL  DATA AND RESULTS ARE SAVED ON UNIT 96 

AC 

4190DOUNSTREAM FACE OF 36TH STREET CULVERT 

4256UPSTREAM FACE OF 36TH STREET CULVERT 

4574DOWNSTREAM FACE OF SWEETUATER AVENUE 

62OOINDIAN BEND UASH CONFLUENCE AND EMILE ZOLA CHANNEL 

7569DOWNSTREAM FACE OF THUNDERBIRD ROAD 

7569START SLA MODIFICATION BY USING THE MOST RECENT TOP0 

7696UPSTREAM FACE OF THUNDERBIRD ROAD 

8850CHANNELIZED SLA SECTION(1 FT DEPTH) TO TRANSITION INTO EXISTING GROUND 

T I  INDIAN BEND WASH - EXISTING CONTIONS IBW-EX.DAT(100-YEAR HYDRAULICS) 

J 1  ICHECK INQ N l N V  I D I R  STRT METRIC HVINS Q WSEL FQ 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 



NC 0.04 0.04 0.035 0.1 0.3 

'GIN INDIAN BEND UASH IMPROVED CHANNEL, SECTION NUMBERS 

!Y APPROXIMATE R/U STATIONS OF I N D I A N  BEND UASH 

STREAM OF 40TH STREET da 
A LOU FLOU FJORD 

X1 1140 11 1750 2250 
GR 1384.3 1750 1382.9 1775.43 1381.4 1839.04 1379.98 1936.6 1380.7 1983.43 
GR 1378.8 2000 1380.28 2014.39 1380.54 2051.73 1383.74 2185.7 1387.28 2219.72 

GR 1388.9 2250 

X I  1300 16 1750 2250 100 100 100 

GR 1387.8 1750 1388.45 1770.68 1385.55 1786.5 1384.74 1799.46 1383.07 1856.74 
GR 1381.8 1887.29 1380.44 1903.17 1381.2 1973.2 1381.14 2016.92 1380.34 2060.34 
GR 1381.8 2088.74 1382.49 2118.63 1384.07 2185.07 1385.39 2206.99 1388.56 2228.78 

GR 1388.7 2250 

1 
08JAN98 16:07:35 PAGE 2 
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DOWNSTREAM FACE OF 36TH STREET CULVERT 
X I  4190 41 1962.97 2016.12 

X3 10 1962 
GR 1395.5 1750 1395.43 1765.79 
GR 1395.9 1796.56 1395.43 1801.76 
GR 1391.2 1838.79 1391.41 1846.56 
GR 1391.8 1906.99 1391.87 1931.62 
GR 1391.3 1980.49 1391.54 1989.34 
GR 1393.1 2066.27 1392.91 2082.04 

GR 1393.3 2155.84 1393.44 2159.36 
GR 1394.7 2201.87 1394.84 2211.54 

GR 1394.9 2250 
UPSTREAMFACE OF 36TH STREET CULVERT 



2194.99 
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Q T 1 2400 
XI 4573 44 1600 2260 

X3 0 1967.5 

GR 1397.0 1600 1395.94 1763.42 

GR 1395.8 1828.38 1395.83 1847.89 

GR 1395.9 1903.33 1396.46 1925.48 

GR 1396.3 1987.5 1397.11 1993.04 
GR 1389.9 2007.9 1390.32 2015.63 

GR 1393.0 2035.33 1394.34 2044.7 
GR 1395.1 2082.63 1395.11 2101.09 
GR 1395.3 2163.33 1395.5 2184.28 
GR 1396.6 2223.4 1396.52 2226.18 

DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 

EXISTING4-10fx8 ' CBC 

SC 4.013 0.2 2.63 500 
UPSTREAMFACE OF SMETUATER AVENUE CULVERT 

EXISTING4-10fx8 ' CBC PLUS 2-10fX8' 
X I  4646 39 1750 2250 

X2 2 
X3 10 1967.5 

GR 1395.9 1750 1395.97 1772.27 
GR 1395.9 1866.58 1396.02 1869.14 
GR 1395.9 1925.66 1395.95 1946.5 

GR 1390.9 1992.4 1390.9 1999.72 

GR 1396.4 2020.14 1396.46 2041.68 
GR 1397.0 2088.77 1395.78 2093.11 
GR 1396.0 2162.46 1396.07 2177.19 
GR 1396.8 2223.21 1396.75 2228.66 

PAGE 5 



X I  , 6000 19 1645 2280 310 
X3 0 1943 2059 

GR 1401.2 1645 1401.15 1675.54 1399.44 
GR 1399.6 1763.67 1399.3 1786.67 1399.81 
GR 1399.5 1956.47 1399.19 1966.98 1400.01 
GR 1399.7 2145 1400 2160 1400 

INDIAN BEND WASH CONFLUENCE AND EMILE ZOLA CHANNEL 
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DOWNSTREAM FACE OF THUNDERBIRD ROAD 

UPSTREAM FACE OF THUNDERBIRD ROAD 
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ECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

QCH QROB ALOE ACH AROB VOL TUA R-BANK €LEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

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

SECNO DEPTH CUSEL CRIUS USELK EG HV 

Q QLOB QCH QROB ALOE ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT 

HL 

VOL 

UTN 

CORAR 

PAGE 12 

PAGE 13 

OLOSS L-BANK €LEV 

TUA R-BANK ELEV 

ELMIN SSTA 

TOPUID ENDST 
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SECNO DEPTH CWSEL CRIUS WSELK EG HV 

Q QLOB QCH QROB ALOE ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  I CONT 

HL 

VOL 

WTN 

CORAR 

OLOSS L-BANK ELEV 

TUA R-BANK ELEV 

ELMIN SSTA 

TOPUID ENDST 



3265 DIVIDED FLOW 

3 4 7 0  ENCROACHMENT STATIONS= 1962.0 2038.0 TYPE= 1 TARGET= 76.000 

ELENCL= 1391.39 ELENCR= 1391.50 
4190.000 3.63 1394.83 -00 -00 1395.55 .72 .55 -13 1391.63 

6000.0 3188.5 1278.0 1533.5 451.5 159.1 313.5 86.1 26.4 1392.53 
-18 7.06 8.03 4.89 .040 .035 .040 - 0 0 0  1391.20 1806.13 

.008301 92. 90. 88. 2 0 0 .OO 437.98 2245.83 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

PAGE 15 

*SECNO 4400.000 
3 2 8 0  CROSS SECTION 4400.00 EXTENDED .61 FEET 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.43 



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

3265 DIVIDED FLOU 

3301 HV CHANGED MORE THAN HVINS 

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

3470 ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65.000 

4573.000 7.03 1396.93 .OO -00 1398.52 1.59 -67 .31 100000.00 
2400.0 -0 2400.0 .O -0 237.0 .O 95.3 30.9 100000.00 

.19 .OO 10.13 .OO .OOO .035 .OOO -000 1389.90 1967.50 
.011714 75. 73. 71. 3 0 0 -00 63.65 2032.50 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P QLOB QCH QROB ALOB ACH A R M  VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65 -000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

SPECIAL CULVERT 

@UNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

CHART 11 - BOX CULVERT; SKEWED HEADUALL; CHAMFERED OR BEVELED INLET EDGES 

SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 



CULVERT OUTLET CONTROL + WEIR FLOW EG = 1398.09 

EG OF 1398.09 LESS THAN XEG OF 1398.53 

3 z 0  CROSS SECTION 4646.00 EXTENDED -72 FEET 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

1395.32 1398.10 -00 34. 2388. 10.561 320.0 1398.00 500. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3710 WSEL ASSUMED BASED ON M I N  D I F F  

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3470 ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65.000 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 
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SECNO DEPTH CWSEL CRlUS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT '. CORAR -- TOPWID ENDST 

*SECNO 4800.000 

3280 CROSS SECTION 4800.00 EXTENDED 1.57 FEET 

3301 HV CHANGED MORE THAN HVIWS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlO = 3.95 

3470 ENCROACHMENT STATIONS= 1927.0 2075.0 TYPE= 1 TARGET= 148.000 

4800.000 6.26 1399.56 -00 -00 1399.74 .18 -34 -16 100000.00 
2400.0 -0  2400.0 -0  .O 702.6 -0  97.3 31.4 100000.00 

.21 -00 3.42 -00 -000 -035 .OOO .OOO 1393.30 1927.00 

-000858 157. 154. 151. 1 0 0 -00 148.00 2075.00 

3265 D I V I D E D  FLOU 

3280 CROSS SECTION 5000.00 EXTENDED 1.82 FEET 



3302 WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 1.91 

*SECNO 5300.000 
3280 CROSS SECTION 5300.00 EXTENDED -90 FEET 

SECNO DEPTH CWSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XN L XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

'0 5400.000 
CROSS SECTION 5400.00 EXTENDED -53 FEET 

3302 WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = .63 

3265 DIVIDED FLOW 

3280 CROSS SECTION 5700.00 EXTENDED -23 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = -64 
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SECNO DEPTH CUSEL CRIUS USELK EG HV H L OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENOST 

*SECNO 7000.000 

3 3 0 2  WARNING: CONVEYANCE CHANGE W T S I D E  OF ACCEPTABLE RANGE, KRATIO = 1.62 

3265 DIVIDED FLOW 

PAGE 1 9  



0 dARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

SECNO DEPTH CUSEL CRIUS USELK EG 

Q QLOB QCH PROB ALOB ACH 

TIME VLOB VCH VROB XNL XNCH 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC 

KRATIO = 

HV 

AROB 

XNR 

I CONT 

HL 

VOL 

UTN 

CORAR 

.06 
77.0 

1404.00 
941.06 

OLOSS 

TUA 

ELMIN 

TOPUID 

1407.00 
1411 -00 
1771.63 
271 2.69 

L-BANK ELEV 

R-BANK ELEV 

SST A 

ENDST 
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3265 DIVIDED FLOU 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .51 

3265 DIVIDED FLOW 

3265 DIVIDED FLOU 

3265 DIVIDED FLOW 



SECNO DEPTH CWSEL 

Q QLOB QCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

3265 DIVIDED FLOW 

3265 DIVIDED FLOW 

3265 DIVIDED FLOW 
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CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

VROB XNL XNCH XNR UTN ELMIN SSTA 

XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59 



PAGE 2 2  

SECNO DEPTH CUSEL CRIUS USELK 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 UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWlD ENDST 

3 2 6 5  DIVIDED FLOW 

3 2 6 5  DIVIDED FLOW 

*SECNO 9731.000 

3 2 8 0  CROSS SECTION 9731.00 EXTENDED - 3 2  FEET 

3 2 6 5  DIVIDED FLOW 

3 2 8 0  CROSS SECTION 9 9 3 0 . 0 0  EXTENDED -66 FEET 

. .. 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = -68 

PAGE 2 3  



SECNO DEPTH CWSEL CRlWS 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 

XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

3265 DIVIDED FLMI 

*SECNO 10600.000 
3685 20 TRIALS ATTEMPTED USEL,CWSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 CRITICAL DEPTH ASSUMED 

10600.000 1.59 1417.59 1417.59 .OO 1418.05 -47 2.22 .13 1418.00 

2400.0 .O 2386.8 13.2 .O 434.3 5.2 222.4 134.9 1417.00 

.83 .OO 5.50 2.56 .OOO .025 .025 .DO0 1416.00 1698.94 

.009530 480. 480. 480. 20 19 0 -00 488.65 2187.60 

PAGE 24 

. - 
T H I S  RUN EXECUTED 08JAN98 16:07:40 

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

V e r s i o n  4.6.2; M a y  1991 
..................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

SUMMARY PRINTOUT 

SECNO Q CUSEL VCH DEPTH TOPUID ELMIN FRCH 



SECNO Q CUSEL VCH DEPTH TOPWID ELMIN FRCH 
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SECNO Q CUSEL VCH DEPTH TOPUID ELMIN FRCH 

. . 
SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 2100.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4400.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NG SECNO= 4573.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

PAGE 26 

PAGE 27 

CAUTION SECNO= 4646.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4646.000 PROFILE= 1 USEL ASSUMED BASED ON MIN D I F F  

CAUTION SECNO= 4646.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE USEL 



WARNING SECNO= 4 8 0 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

SECNO= 5 0 0 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

SECNO= 5 4 0 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 5 7 0 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECNO= 7 0 0 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 7569.000  PROFILE= 1 CONVEYANCE-CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 7696.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 8 8 5 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 9930.000  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 1 0 6 0 0 . 0 0 0  PROF I LE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 10600.000 PROF1 LE= 1 PROBABLE MINIMUM SPEC1 F I C  ENERGY 

CAUTION SECNO= 10600.000  PROFILE= 1 20 T R I A L S  ATTEMPTED TO BALANCE USEL 



APPENDIX E 

HYDRAULIC ANALYSIS SUPPORTING 
DOCUMENTATION 

HEC-2 MODEL 

PROPOSED CONDITIONS 



AC 

* 114OBEGIN INDIAN BEND WASH IMPROVED CHANNEL, SECTION NUMBERS 

* 114OMATCH APPROXIMATE R/U STATIONS OF INDIAN BEND WASH 

I40UPSTREAM OF 40TH STREEl 

1140A LOU FLOU FJORD 0 
* 4190DOWNSTREAM FACE OF 36TH STREET CULVERT 

* 41906-121x8' CONCRETE BOX CULVERT 

* 4190ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 

* 4256UPSTREAM FACE OF 36TH STREET CULVERT 

* 42566-12'x8' CONCRETE BOX CULVERT 

* 4256ROADWAY OVERFLOU OCCURS DURING THE 100-YEAR EVENT 

* 4574DMJNSTREAM FACE OF SWEETWATER AVENUE CULVERT 

* 4574EXISTING 4-101x8' CBC PLUS 2-10iX8' 

* 4646UPSTREAM FACE OF SWEETWATER AVENUE CULVERT 

* 4646EXISTING 4-101x8' CBC PLUS 2-101X8' 

* 62001NDIAN BEND WASH CONFLUENCE AND EMILE ZOLA CHANNEL 

* 7569DOWNSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

* 7569START SLA MODIFICATION BY USING THE MOST RECENT TOP0 

* 75691-28'~7' CONCRETE ARCH PLUS 1-28'~10.32 CONCRETE ARCH 
* 7569CROWN ELEVATIONS OF ARCHES ARE THE SAME, THE 28'X7' ARCH HAS 

* 7569FLOW LINE ELEVATIONS OF 1395.74 OUTLET, 1396.12 INLET 

* 7569THIS HEC-2 MODELS THE TWO ARCHES AS 2-28'~7.63' CONCRETE ARCHES 

* 7696UPSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

* 76961-28'x7' CONCRETE ARCH PLUS 1-28'X10.32 CONCRETE ARCH 

* 7987DOWNSTREAM FACE OF SR 51 CULVERT 

* 7987THIS HEC-2 MODELS THE 1-28'X7' & 1-16'X10.7' ARCHES FOR THE 

* 7987WEST SIDE FLOW ONLY. 

7987FLOW LINE ELEVATION OF 16'~10.32' ARCH I S  1-FOOT ABOVE THE FLOW 

'987LINE OF THE 28Ix7' ARCH, WHICH I S  EQUAL TO CHANNEL FLOW LINE 8 262UPSTREAM FACE OF SR 51 CULVERT 
* 82621-28'x7' & 1-16'X10.7' CBC FOR THE WEST SIDE FLOU ONLY. 

* 8262MODELED AS A 2-W'X5.72' CBC 

* 8850CHANNELIZED SLA SECTION(1 FT DEPTH) TO TRANSITION INTO EXISTING GROUND 

T I  INDIAN BEND MASH - CHANNEL IMPROVEMENTS, FILE: IBW-CHI .DAT( 100-YEAR HYDRAULICS) 

T2 40TH STREET TO ACOMA ROAD 

T3 FLOWS FROM FIS STUDY 

J1 2 6000 1383.58 

J2 1 - 1 -6 

J3 110 150 200 

NC 0.04 0.04 0.035 0.1 0.3 

* BEGIN INDIAN BEND WASH IMPROVED CHANNEL, SECTION NUMBERS 

* MATCH APPROXIMATE R/W STATIONS OF INDIAN BEND WASH 

* UPSTREAM OF 40TH STREET 

* A LOW FLOW FJORD 

ET 7.1 1765 2195 

X I  1140 11 1750 2250 

C12011.1 1379.87 0.035 4 4 40 0.01 

GR1384.3 1750 1381.9 1775.43 1381.4 1839.04 1379.98 1936.6 1380.7 1983.43 

GR1378.8 2000 1380.28 2014.39 1380.54 2051.73 1383.04 2205.7 1387.28 2219.72 
GR1388.9 2250 

ET 7.1 1850 2150 

X I  1300 16 1750 2250 100 100 100 

C12080.6 1380.16 0.035 4 4 40 0.01 

1750 1388.45 1770.68 1385.55 1786.5 1384.74 1799.46 1383.07 1856.74 

1.8 1887.29 1380.44 1903.17 1381.2 1973.2 1381.14 2016.92 1380.34 2060.34 
@'-a 81.8 2088.74 1382.49 2118.63 1384.07 2185.07 1385.39 2206.99 1388.56 2228.78 

GR1388.7 2250 

ET 7.1 1930 2150 

X1 1500 17 1750 2250 200 200 200 





C12045.6 1384.71 320.035 4 4 47 0.01 

CI 1968 1387.71 320.035 8 8 94 0.01 

GR1394.0 1750 1394.87 1797.84 1390.7 1836.32 1390.05 1862.53 1390.37 1884.86 

GR1389.8 1971.99 1390.19 2000 1389.3 2033.15 1390.12 2044.86 1390.53 2102.09 

GR1391.0 2152.88 1395.62 2202.99 1395.6 2250 

ET 7.1 1860 2095 

XI 4000 14 1730 2230 95 105 100 

C12017.4 1384.89 102.035 4 4 60 0.01 

CI 1940 1387.89 102.035 8 8 80 0.01 

GR1395.8 1730 1395.91 1747.03 1395.12 1783.34 1390.4 1826.66 1389.99 1863.1 

GR1390.0 1952.71 1389.94 1980 1389.26 1992.49 1390.7 2021.85 1391.5 2123.11 

GR1392.7 2160.23 1395.97 2181.02 1394.23 2210.34 1394.2 2230 

NC 0.04 0.04 0.03 

E T 7.1 1870 2100 

XI 4100 13 1750 2250 102 98 100 
C12002.7 1385.06 100.035 4 4 72 0.01 

CI 1929 1388.06 100.035 8 8 62 0.07 

GR1395.6 1750 1395.29 1760.75 1395.3 1803.96 1391.35 1837.06 1390.84 1872.95 

GR1391.6 1951.84 1389.66 1967.24 1389.5 1999.58 1389.75 2031.06 1391.73 2045.3 

GR1392.0 2102.3 1393.97 2188.47 1394.4 2250 

NC 0.3 0.5 

* DOWNSTREAM FACE OF 36TH STREET CULVERT 
* 6-12'x8'CONCRETE BOX CULVERT 

0 ')WAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 
7.1 1880 2100 

XI 4190 41 1962.97 2016.12 92 88 90 

CI 2000 1385.23 87.035 4 4 76 0.01 

C I 0.01 0.01 

X3 10 

GR1395.5 1750 1395.43 1765.79 1395.51 1772.58 1395.4 1788.36 1395.41 1794.56 

GR1395.9 1796.56 1395.43 1801.76 1394.25 1810.31 1393.48 1815.32 1392.37 1826.56 

GR1391.2 1838.79 1391.41 1846.56 1391.62 1866.04 1391 -63 1880.5 1391 -68 1883.8 
GR1391.8 1906.99 1391.87 1931.62 1391.86 1946.17 1391.63 1962.97 1391.34 1973.2 

GR1391.3 1980.49 1391.54 1989.34 1391 -92 1991 -85 1392.21 1997.87 1392.53 2016.12 

GR1393.1 2066.27 1392.91 2082.04 1392.98 2116.12 1393.06 2130.97 1393.07 2143.46 

GR1393.3 2155.84 1393.44 2159.36 1393.58 2179.75 1394.03 2186.24 1394.47 2193.86 

GR1394.7 2201.87 1394.84 2211.54 1394.68 2221.18 1394.5 2227.31 1394.62 2234.1 

GR1394.7 2250 

SC 6.013 0.3 2.63 0 8 12 66 11.4 1385.42 1385.22 

* UPSTREAMFACE OF 36TH STREET CULVERT 
* 6-12'x8'CONCRETE BOX CULVERT 

* ROADWAY OVERFLOU OCCURS DURING THE 100-YEAR EVENT 
ET 7.1 1890 2100 

XI 4256 36 1959.69 2041 -79 69 63 66 

CI 2000 1385.42 66.025 4 4 76 0.01 
X2 2 1393.39 
X3 10 

BT -10 1819.99 1392.82 0 1820 1393.5 0 1925 1394.5 0 

!? 
1946.9 1394.67 0 1947 1396.67 0 20001396.81 0 
2053 1396.6 0 2053.1 1394.6 0 2075 1394.4 0 

2147.73 1393.77 0 

GR1396.4 1750 1395.96 1771.49 1395.95 1774.76 1395.52 1787.18 1395.94 1796.05 
GR1394.8 1800.72 1393.55 1808.33 1392.82 1819.99 1392.46 1834.42 1392.1 1855.6 

GR1392.4 1876.29 1392.44 1877.35 1392.28 1897.95 1392.3 1929.39 1392.85 1959.69 



XI 4400 14 1750 2250 149 141 145 

CI 2000 1385.86 147.025 4 4 72 0.01 

CI 2026 1385.86 147.025 4 4 40 0.01 

GRl395.1 1750 1394.45 1755.97 1394.16 1784.39 1393.8 1839.18 1394.15 1868.69 

GR1394.0 1952.69 1392.42 1975.34 1392.31 2015.92 1393.9 2044.57 1393.99 2073.99 
GR1394.4 2172.58 1396.13 2194.99 1396.45 2220.29 1395.8 2250 

NC 0.1 0.3 

E T 7.1 1965 2115 

X1 4500 15 1700 2270 102 98 100 

CI 2000 1386.17 100.025 4 4 65 0.01 

CI 2056 1386.17 100.025 4 4 56 0.01 
GR1397.2 1700 1395.59 1768.42 1395.45 1852.33 1395.62 1897.79 1396.4 7913.92 

GR1395.6 1950.65 1392.39 1975.16 1392.31 2021.91 1394.21 2050.07 1394.5 2082.25 

GR1394.8 2162.39 1395.38 2181.35 1396.69 2199.14 1396.94 2226.35 1397.1 2270 

E T 7.1 1975 2080 

XI 4573 44 1750 2250 75 71 n 
CI 2000 1386.4 74.035 4 4 65 0.01 

CI 0.01 0.01 

X3 0 1967.5 2032.5 

GR1395.8 1750 1395.94 1763.42 1395.87 1793.42 1395.9 1811.82 1395.91 1823.8 

GR1395.8 1828.38 1395.83 1847.89 1395.94 1870.75 1395.9 1882.63 1395.75 1894.46 

GR1395.9 1903.33 1396.46 1925.48 1396.07 1932.16 1396.2 1939.44 1396.54 1959.68 

GR1396.3 1987.5 1397.11 1993.04 1391.79 1996.32 1390.3 1999.02 1391.39 2003.43 
3.9 2007.9 1390.32 2015.63 1391.2 2021.56 1391.9 2027.89 1391.83 2029.35 m .O 2035.33 1394.34 2044.7 1394.46 2047.14 1394.6 2059.81 1394.63 2068.52 

GR1395.1 2082.63 1395.11 2101.09 1395.29 2117.16 1395.1 2136.65 1395.22 2153.8 

GR1395.3 2163.33 1395.5 2184.28 1395.96 2192.28 1396.4 2201.68 1396.43 2211.06 

(3111396.6 2223.4 1396.52 2226.18 1396.57 2237.49 1396.4 2250 

* DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 
* EXISTING4-10tx8 CBC PLUS 2-10tX8' 

QT 2 2400 2400 

ET 7.1 1975 2080 

X1 4574 44 1750 2250 1 1 1 

CI 2000 1387.55 74.035 4 4 65 0.01 

X3 10 1967.5 2032.5 

GR1395.8 1750 1395.94 1763.42 1395.87 1793.42 1395.9 1811.82 1395.91 1823.8 

GR1395.8 1828.38 1395.83 1847.89 1395.94 1870.75 1395.9 1882.63 1395.75 1894.46 

GR1395.9 1903.33 1396.46 1925.48 1396.07 1932.16 1396.2 1939.44 1396.54 1959.68 
GR1396.3 1987.5 1397.11 1993.04 1391.79 1996.32 1390.3 1999.02 1391.39 2003.43 

GR1389.9 2007.9 1390.32 2015.63 1391.2 2021.56 1391.9 2027.89 1391.83 2029.35 

GR1393.0 2035.33 1394.34 2044.7 1394.46 2047.14 1394.6 2059.81 1394.63 2068.52 

GR1395.1 2082.63 1395.11 2101.09 1395.29 2117.16 1395.1 2136.65 1395.22 2153.8 
GR1395.3 2163.33 1395.5 2184.28 1395.96 2192.28 1396.4 2201.68 1396.43 2211.06 

GR1396.6 2223.4 1396.52 2226.18 1396.57 2237.49 1396.4 2250 

SC 6.013 0.2 2.63 500 8 10 72 11.4 1387.69 1387.55 

* UPSTREAHFACE OF SWEETWATER AVENUE CULVERT 
* EXISTING4-101x8 ' CBC PLUS 2-10iX8' 
NC 0.04 0.04 0.035 





X1 7500 13 1825 2325 100 100 100 

C11998.9 1395.55 100.035 4 4 56 0.01 
GR1405.9 1825 1405.46 1866.36 1405.6 1883.11 1405.43 1991.35 1404.16 2025.71 
GR1403.5 2057.51 1404.12 2120.74 1405.9 2134.04 1405.79 2179.72 1404.98 2251.95 

GR1405.6 2269.05 1404.14 2300.5 1404.9 2325 

NC 0.04 0.04 0.035 0.3 0.5 
* 
* DOWNSTREAM FACE OF THUNOERBIRO ROAD CULVERT 
* 
ET 7.1 1970 2025 
X1 7569 23 1460 3224.85 69 69 69 
C I  1991 1395.74 77.025 4 4 58 0.01 
X3 10 1962 2020 
GR 1407 1460 1407 1715.07 1407 1728.1 1406 1863.49 1405 1983.06 
GR 1404 2033.73 1404 2123.07 1405 2276.62 1405 2286.71 1405 2448.38 

GR 1406 2627.64 1407 2753 1407 2757.17 1407 2845.37 1407 2867.28 
GR 1407 2867.82 1407 2867.95 1407 2870.79 1407 2871.89 1407 2874.19 
GR 1408 2912.98 1408 2979.37 1411 3224.85 
SC 2.013 0.3 2.63 150 7.63 28 127 11.4 1394.46 1394.08 
* 
* UPSTREAM FACE OF THUNOERBIRD ROAD CULVERT 

ET 7.1 1495 1565 



STREAM FACE OF SR51 CULVERT 

* UPSTREAM FACE OF SR51 CULVERT 
* 
E T 7.1 









GR 1418 1140 1418 1500 1417 1530 1417 1540 1417 1625 

GR 1417 1760 1416 1790 1415 1815 1414 1860 1413 1870 

GR 1412 1880 1412 1940 1413 2030 1414 2180 1415 2270 

GR 1415 2290 1414 2300 1413 2380 1412 2390 1412 2410 

GR 1413 2430 1414 2470 1415 2490 1416 2590 

ET 7.1 1930 2070 

XI 10600 6 1670 21 70 480 480 . 480 

GR 1418 1670 1417 1740 1417 1830 1416 1920 1417 2170 

GR 1418 2200 

EJ 

T I  INDIAN BEND WASH - CHANNEL IMPROVEMENTS,FILE: IBW-CHI.DAT(100-YEAR HYDRAULICS) 

T2 40TH STREET TO ACOMA ROAD 

J 1 3 6000 1383.78 

J2 15 - 1 -6 

ER 



* HEC-2 WATER SURFACE PROFILES * 

a e r s i o n  4.6.2; M a y  1 9 9 1  

* RUN DATE O9JAN98 TIME 09:03:02 * 
............................................ 

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

X X XXXXXXX XXXXX 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 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
....................................... 

PAGE 1 

T H I S  RUN EXECUTED 09JAN98 09:03:02 

V e r s i o n  4.6.2; M a y  1991 
..................................... 

T 1 I N D I A N  BEND WASH - CHANNEL IMPROVEMENTS,FILE: IBW-CHI.DAT(100-YEAR HYDRA 

T 2  40TH STREET TO ACOMA ROAD 

T 3  FLOWS FROM F I S  STUDY 

J 1  ICHECK INQ N I N V  I D I R  STRT METRIC HVINS Q WSEL FQ 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 

5 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

0.04 0.04 0 . 0 3 5  0.1 0.3 

I N D I A N  BEND WASH IMPROVED CHANNEL, SECTION NUMBERS 

ATCH APPROXIMATE R/W STATIONS OF INDIAN BEND WASH 

UPSTREAM OF 40TH STREET 

A LOW FLOW FJORD 

ET 7.1 



BEGIN INDIAN BEND WASH IMPROVED CHANNEL, SECTION NUMBERS 

MATCH APPROXIMATE R/W STATIONS OF INDIAN BEND WASH 

UPSTREAM OF 40TH STREET 

A LOW FLOW FJORO 

E T 7.1 1930 2150 

XI 1500 17 1750 2250 200 200 200 

C I  2116.3 1380.51 0.035 4 4 40 0.01 

CI 2046 1382.21 0.035 8 8 200 0.01 

GR 1389.2 1750 1389.4 1773.12 1387.72 1799.56 1386.16 1850.89 1383.85 1872.42 

GR 1382.0 1895.26 1383.6 1925 1382.32 1962.4 1383.9 2000 1382.72 2069.69 

1 

09JAN98 09:03:02 PAGE 2 
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NC 0.3 0.5 

DOWNSTREAM FACE OF 36TH STREET CULVERT 

6-l2'x8'CONCRETE BOX CULVERT 

ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 

E T 7.1 
DOWNSTREAM FACE OF 36TH STREET CULVERT 

1 

O9JAN98 09:03:02 PAGE 4 

6 - 1 2 ' ~ 8 '  CONCRETE BOX CULVERT 

ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVEN1 

4190 41 1962.97 2016.12 92 

2000 1385.23 87.035 4 4 

SC 6.013 0.3 2.63 0 8 

UPSTREAMFACE OF 36TH STREET CULVERT 

6-l2'x8'CONCRETE BOX CULVERT 

ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 

E T 7.1 

UPSTREAM FACE OF 36TH STREET CULVERT 

6-12'x8' CONCRETE BOX CULVERT 

ROADWAY OVERFLOU OCCURS DURING THE 100-YEAR EVENT 

X1 4256 36 1959.69 2041.79 69 

C I  2000 1385.42 66.025 4 4 

X2 2 1393.39 

X3 10 

BT -10 1819.99 1392.82 0 1820 

BT 1946.9 1394.67 0 1947 

BT 2053 1396.6 0 2053.1 

BT 2147.73 1393.77 0 

GR 1396.4 1750 1395.96 1771.49 1395.95 

GR 1394.8 1800.72 1393.55 1808.33 1392.82 

GR 1392.4 1876.29 1392.44 1877.35 1392.28 

GR 1393.2 1987.55 1393.32 1994.42 1393.24 

GR 1393.2 2041.79 1393.09 2052.72 1393.23 

GR 1393.5 2117.84 1393.56 2125.07 1393.77 



PAGE 5 

DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 

EXISTING4-101x8 CBC PLUS 2-101X8' 

2 2400 2400 

7.1 

DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 

EXISTING 4-101x8' CBC PLUS 2-101X8' 

4574 44 1750 2250 1 

2000 1387.55 74.035 4 4 

10 1967.5 

1395 - 8  1750 1395.94 1763.42 1395.87 

1395.8 1828.38 1395.83 1847.89 1395.94 

1395.9 1903.33 1396.46 1925.48 1396.07 

1396.3 1987.5 1397.11 1993.04 1391.79 

1389.9 2007.9 1390.32 2015.63 1391 -2  

1393.0 2035.33 1394.34 2044.7 1394.46 

1395.1 2082.63 1395.11 2101.09 1395.29 

1395.3 2163.33 1395.5 2184.28 1395.96 

1396.6 2223.4 1396.52 2226.18 1396.57 

SC 6.013 0.2 2.63 500 8 10 72 11 - 4  1387.69 

UPSTREAMFACE OF SWEETWATER AVENUE CULVERT 

YISTING4-101x8 ' CBC PLUS 2-1O1X8' 

@ 0.04 0.04 0.035 

7.1 

PAGE 6 



UPSTREAM FACE OF SWEETWATER AVENUE CULVERT 

E X I S T I N G  4-101x8' C8C PLUS 2-101X8' 

* 0 1934 2070 

1397.7 1730 1398.07 1757.14 1396.9 1785.16 1397.03 1846.14 1397 1924.43 
GR 1394.0 1944.09 1393.8 1973.29 1394.3 2013.33 1398.46 2049.04 1398.7 2098.09 
GR 1396.0 21 16.97 1395.63 2137.72 1396.76 2178.45 1397.56 2205.96 1397.2 2230 
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C I  2000.8 1391.42 307.035 4 4 50 0.01 

X3 0 1943 2059 

GR 1401.2 1645 1401.15 1675.54 1399.44 1699.45 1399.29 1709.68 1400.24 

GR 1399.6 1763.67 1399.3 1786.67 1399.81 1845.16 1398.41 1860.53 1397.24 

GR 1399.5 1956.47 1399.19 1966.98 1400.01 2002.26 1399.5 2025.72 1399.86 

GR 1399.7 2145 

INDIAN BEND WASH CONFLUENCE AN0 EMILE ZOLA CHANNEL 

ET 7.1 1950 2050 
INDIAN BEND WASH CONFLUENCE AND EMILE ZOLA CHANNEL 

X1 6200 13 1635 2135 203 197 200 

Cl 1996.9 1391.98 203.035 4 4 50 0.01 

X3 0 1936 2058 

GR 1400.5 1635 1400.22 1641.7 1400.2 1729.65 1400.45 1831.28 1399.06 

GR 1399.3 1904.49 1398.74 1934.25 1398.8 1986.26 1400.64 2022.68 1400.41 

GR 1401.0 2079.61 1400.79 2094.85 1400.9 2135 
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DOWNSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

7.1 

DOWNSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

START SLA M O D I F I C A T I O N  BY U S I N G  THE MOST RECENT TOP0 

1-28'x7' CONCRETE ARCH PLUS 1-281~10.32 CONCRETE ARCH 

CROWN ELEVATIONS OF ARCHES ARE THE SAME, THE 28'X7' ARCH HAS 

FLOW L I N E  ELEVATIONS OF 1395.74 OUTLET, 1396.12 I N L E T  

T H I S  HEC-2  MODELS THE TWO ARCHES AS 2-28Ix7.63' CONCRETE ARCHES 

7569 23 1460 3224.85 69 69 69 

1991 1395.74 77.025 4 4 58 0.01 

10 1962 2020 

1407 1460 1407 1715.07 1407 1728.1 1406 1863.49 1405 1983.06 

1404 2033.73 1404 2123.07 1405 2276.62 1405 2286.71 1405 2448.38 

1406 2627.64 1407 2753 1407 2757.17 1407 2845.37 1407 2867.28 

1407 2867.82 1407 2867.95 1407 2870.79 1407 2871.89 1407 2874.19 

1408 2912.98 1408 2979.37 1411 3224.85 

UPSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

UPSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

1-28'x7' CONCRETE ARCH PLUS 1-28IX10.32 CONCRETE ARCH 

X1 7696 66 650.03 3118.14 128 128 

C I  1530 1396.12 110.025 4 4 58 

X2 2 1402.22 1405.41 

X3 10 1501 1559 

GR 1408 650.03 1407 1110 1406 1408.18 

GR 1406 1466.92 1406 1513.59 1405 1583.82 

GR 1404 1636.15 1404 1639.74 1404 1639.92 

GR 1406 1705.15 1406 1712.36 1406 1712.52 

GR 1407 1729.23 1406 1729.51 1406 1731.46 

GR 1407 1734.57 1406 1734.72 1406 1746.02 

GR 1407 1826.92 1407 1826.97 1407 1835.41 

GR 1407 1839.62 1407 1839.66 1407 1839.68 

1 
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DOWNSTREAM FACE OF SR51 CULVERT 

ET 7.1 
DOWNSTREAM FACE OF SR 51 CULVERT 

T H I S  HEC-2 MODELS THE 1-28'X7' & 1-16'X10.7' ARCHES FOR THE 

WEST S I D E  FLOW ONLY. 

FLOW L I N E  ELEVATION OF 16'~10.32' ARCH I S  1-FOOT ABOVE THE FLOW 

L I N E  OF THE 2Bfx7' ARCH, WHICH I S  EQUAL TO CHANNEL FLOW L I N E  

XI 7987 90 608.19 2984.31 197 197 
C I  1479 1397.02 200.025 4 4 46 

X3 10 1456 1502 
GR 1409 608.19 1409 1110 1409 1124.92 
GR 1407 1246.3 1408 1275.7 1408 1397.98 

GR 1406 1636.36 1407 1783.34 1407 1798.67 
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UPSTREAM FACE OF SR51 CULVERT 

7.1 
UPSTREAM FACE OF SR 51 CULVERT - 
1-28'x7( & 1-lbfX10.7' CBC FOR THE WEST S I D E  FLOW ONLY. 

MODELED AS A 2-23'X5.72' CBC 

X I  8262 44 512.92 2649.24 275 275 275 
C I  1488 1397.98 270.025 4 4 46 0.01 
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7.1 

CHANNELIZED SLA SECTION(1 FT DEPTH) TO TRANSITION I 

8850 90 1020 3253.96 160 

2000 1408 160.025 4 4 

1413 1020 1413 1066.06 1414 

1412 1403.8 1412 1419.91 1412 

1409 1992.76 1409 2005.76 1409 

1409 2007.34 1409 2007.34 1409 

1409 2009.03 1409 2009.13 1409 

1409 2011.33 1409 2011.33 1409 

1409 2012.03 1409 2012.04 1409 

1930 

NTO EXISTING GROUND 

160 160 

65 0.01 

1157.96 1414 

1686.97 1411 

2006.54 1409 

2007.47 1409 

2009.14 1409 

201 1.66 1409 

2012.06 1409 

2012.58 1409 

2023.28 1409 
2030.56 1409 

2032.66 1409 

2054.27 1409 

2233.96 1410 

2404.23 1411 

2618.99 141 1 

2812.11 141 1 

2986.82 1412 
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E T 7.1 1970 2110 

X I  10120 24 1140 2590 193 193 1 93 

GR 1418 1140 1418 1500 1417 1530 1417 1540 1417 1625 

GR 1417 1760 1416 1790 1415 1815 1414 1860 1413 1870 

:::: 1880 1412 1940 1413 2030 1414 2180 1415 2270 

2290 1414 2300 1413 2380 1412 2390 1412 2410 

1413 2430 1414 2470 1415 2490 1416 2590 

1 
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ET 7.1 1930 2070 

X I  10600 6 1670 2170 480 480 480 

GR 1418 1670 1417 1740 1417 1830 1416 1920 1417 2170 

GR 1418 2200 

1 

09JAN98 09:03:02 PAGE 15 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L 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 

EXCAVATION DATA 

AEX= 9.2SQ-FT VEXR= . OK*CU- YO VEXT= .OK*CU-YO 



BEGIN INDIAN BEND WASH IMPROVED CHANNEL, SECTION NUMBERS 

MATCH APPROXIMATE R/W STATIONS OF INDIAN BEND WASH 

UPSTREAM OF 40TH STREET 

A LOW FLOW FJORD 

a '40.000 4.78 1383.58 -00 1383.58 1384.04 .46 -00 -00 1384.30 

6000.0 - 0  6000.0 .O .O 1096.6 -0  - 0  - 0  1388.90 

.OO -00 5.47 .OO .OOO .035 -000 -000 1378.80 1757.63 

.005068 0. 0. 0. 0 0 0 -00 449.86 2207.49 

*SECNO 1300.000 

CHIMP CLSTA= 2080.60 CELCH= 1380.16 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 55.0'3-FT VEXR= . IK*CU-YD VEXT= .lK*CU-YD 

*SECNO 1500.000 

CHIMP CLSTA= 2116.30 CELCH= 1380.51 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2046.00 CELCH= 1382.21 BW= 200.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 351.6SQ-FT VEXR= 1.5K*CU-YD VEXT= 1.6K*CU-YD 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK €LEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

*SECNO 1800.000 

CHIMP CLSTA= 2119.60 CELCH= 1381.03 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2049.50 CELCH= 1383.49 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 596.5SQ-FT VEXR= 5.3K*CU-YD VEXT= 6.9K*CU-YD 

'NO 2100.000 

P CLSTA= 2122.60 CELCH= 1381.55 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2052.50 CELCH= 1384.55 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 648.5SQ-FT VEXR= 6.9K*CU-YD VEXT= 13.8K*CU-YD 
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*SECNO 2400.000 

CHIMP CLSTA= 2125.50 CELCH= 1382.07 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2055.50 CELCH= 1385.07 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

E X C A V A T I O N  D A T A  

AEX= 660.OSQ-FT VEXR= 7.3K*CU-YD VEXT= 21.1K*CU-YD 

*SECNO 2700.000 

CHIMP CLSTA= 2124.60 CELCH= 1382.59 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

C H I M P  CLSTA= 2054.40 CELCH= 1385.09 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 582 .OSQ- FT  VEXR= 6.9K*CU-YD VEXT= 28.0K*CU-YD 

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 1DC ICONT CORAR TOPWID ENDST 

*SECNO 2900.000 

CHIMP CLSTA= 2122.80 CELCH= 1382.94 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2053.00 CELCH= 1385.94 BU= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 450. ISQ-FT VEXR= 3.8K*CU-YD VEXT= 31.8K*CU-YD 

*SECNO 3000.000 

*4D CLSTA= 2121.80 CELCH= 1383.11 BW= 

@ 
40.00 STCHL= 1750.00 STCHR= 2250.00 

,P CLSTA= 2052.00 CELCH= 1386.11 BU= 150.00 STCHL= 1750.00 STCHR= 2250.00 

AVATION DATA 

AEX= 445 -3SQ- FT VEXR= I. 7K*CU-YD VEXT= 33.5K*CU-YD 
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CHIMP CLSTA= 2 1 1 9 . 1 0  CELCH= 

CHIMP CLSTA= 2 0 4 9 . 0 0  CELCH= 

EXCAVATION DATA 

AEX= 5 0 6 . 6 S Q -  FT VEXR= 

*SECNO 3 6 0 0 . 0 0 0  

CHIMP CLSTA= 2 1 1 8 . 3 0  CELCH= 

CHIMP CLSTA= 2 0 4 8 . 5 0  CELCH= 

EXCAVAT 1 ON DATA 

AEX= 5 2 1 . 3 S Q - F T  VEXR= 

SECNO DEPTH CWSEL 

Q QLOB QCH 

T IME VLOB VCH 

SLOPE XLOBL XLCH 

*SECNO 3 9 0 0 . 0 0 0  

CHIMP CLSTA= 2 0 4 5 . 6 0  CELCH= 

CHlMP CLSTA= 1968 .00  CELCH= 

EXCAVATION DATA 

AEX= 578 .5SQ-  FT VEXR= 

*SECNO 4 0 0 0 . 0 0 0  

CHIMP CLSTA= 2 0 1 7 . 4 0  CELCH= 

CHIMP CLSTA= 1 9 4 0 . 0 0  CELCH= 

'VATION DATA 

615 .2SQ-FT VEXR= 

CRIWS WSELK EG HV H L  OLOSS L -BANK E L E V  

QROB ALOB ACH AROB VOL TUA R-BANK E L E V  

VROB XNL XNCH XNR UTN E L M I N  SSTA 

XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

PAGE 18 



*SECNO 4100.000 

'P CLSTA= 2002.70 CELCH= 1385.06 BW= 72.00 STCHL= 1750.00 STCHR= 2250.00 

..dP CLSTA= 1929.00 CELCH= 1388.06 BW= @ 62.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 686.4SQ- FT  VEXR= 2.4K*CU-YD VEXT= 55.7K*CU-YD 

CCHV= .300 CEHV= -500 

*SECNO 4190.000 

CHIMP CLSTA= 2000.00 CELCH= 1385.23 BW= 76.00 STCHL= 1935.45 STCHR= 2069.33 

EXCAVATION DATA 

AEX= 725.1 SQ- FT VEXR= 2.3K*CU-YD VEXT= 58.OK*CU-YD 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1391.87 ELREA= 1393.06 

DOWNSTREAM FACE OF 36TH STREET CULVERT 

6 - 1 2 ' ~ 8 '  CONCRETE BOX CULVERT 

ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 

4190.000 7.54 1392.77 .OO -00 1393.55 .77 -22 -19 1391.87 
6000.0 245.2 5754.8 -0  119.7 799.3 -0  83.6 23.7 1393.06 

.17 2.05 7.20 .OO -040 -035 .OOO -000 1385.23 1822.47 
.002671 92. 87. 88. 2 0 0 -00 245.71 2068.18 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU 

6 -013 .30 2.63 -00 8.00 12.00 66.00 11 4 1385.42 1 

CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES 

SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 

*SECNO 4256.000 

CHIMP CLSTA= 2000.00 CELCH= 1385.42 BW= 76.00 STCHL= 1934.14 STCHR= 2069.09 

SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1395.00 
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3265 DIVIDED FLOW 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.18 

,IAL CULVERT e 
EGlC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

1394.97 1395.38 1.46 482. 5547. 5.385 576.0 1393.39 222. 

UPSTREAM FACE OF 36TH STREET CULVERT 

6 - 1 2 ' ~ 8 '  CONCRETE BOX CULVERT 

ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 

4256.000 9.17 1394.59 -00 .OO 1395.00 -41 1.46 -00 1392.39 

6000.0 409.9 5493.0 97.1 276.7 1020.0 110.5 85.3 24.2 1393.19 

. I 7  1.48 5.39 .88 .040 .025 .040 -000 1385.42 1801.98 

-000563 69. 66. 63. 2 0 0 -00 394.89 2229.19 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

'NO 4400.000 

IMP CLSTA= 2000.00 CELCH= 1385.86 BW= 9 72.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2026.00 CELCH= 1385.86 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 821.4SQ- FT VEXR= 4.5K*CU-YD VEXT= 64.3K*CU-YD 

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

CCHV= . I00 CEHV= -300 

*SECNO 4500.000 

CHIMP CLSTA= 2000.00 CELCH= 1386.17 BW= 65.00 STCHL= 1700.00 STCHR= 2270.00 

CHIMP CLSTA= 2056.00 CELCH= 1386.17 BW= 56.00 STCHL= 1700.00 STCHR= 2270.00 

EXCAVATION DATA 

AEX= 1123.6SQ-FT VEXR= 3.6K*CU-YD VEXT= 67.9K*CU-YD 

33D2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.71 



*SECNO 4573.000 

CHIMP CLSTA= 2000.00 CELCH= 1386.40 BW= 65.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION O A T A  

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = -24 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VC H VROB XNL XNCH XNR WTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65.000 

4573.000 6.93 1393.33 . 00 -00 1396.08 2.75 -11 .73 100000.00 

6000.0 - 0  6000.0 - 0  .O 450.7 -0  94.2 26.6 100000.00 

-19 -00 13.31 -00 -000 -035 -000 -000 1386.40 1967.50 

.009624 75. 74. 71. 4 0 0 -00 65.00 2032.50 

a NO 4574.000 
CHIMP CLSTA= 2000.00 CELCH= 1387.55 BW= 65.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 61 1.9SQ-FT VEXR= l.PK*CU-YD VEXT= 72.4K*CU-YD 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.43 

3470 ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 

E X I S T I N G  4-101x8' CBC PLUS 2-101X8' 

4574.000 8.74 1396.29 -00 .OO 1396.57 .28 -24 -25 100000.00 

2400.0 - 0  2400.0 - 0  - 0  568.2 .O 95.1 26.7 100000.00 
-19 -00 4.22 .OO -000 -035 .OOO .OOO 1387.55 1967.50 

-000755 1. 74. 1. 3 0 0 .OO 65.00 2032.50 
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SC CUNO CUNV ENTLC COFQ RDLEN R I S E  SPAN CULVLN CHRT SCL ELCHU ELCHD 

6 .013 .20 2.63 500.00 8.00 10.00 72.00 11 4 1387.69 1387.55 



CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED I N L E T  EDGES 

SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; I N L E T  EDGES BEVELED 

CLSTA= 2000.00 CELCH= 1387.69 BW= 65.00 STCHL= 1750.00 STCHR- 2250.00 

,VATION DATA 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT OUTLET CONTROL 

EGIC = 1393.516 EGOC = 1396.805 PCWSE= 1396.292 ELTRD= 1398.000 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

1393.52 1396.81 -24 0. 2400. 4.174 480.0 1398.00 0.  

'q ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= a 1 TARGET= 65.000 

95 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

UPSTREAM FACE OF SWEETWATER AVENUE CULVERT 

E X I S T I N G  4-101x8' CBC PLUS 2-101X8' 
4646.000 8.84 1396.53 -00 -00 1396.81 .27 -24 -00 100000.00 

2400.0 - 0  2400.0 -0  -0  574.9 -0  96.1 26.8 100000.00 
-20 -00 4.17 . 00 -000 -035 -000 -000 1387.69 1967.50 

.000729 74. 74. 70. 2 0 0 -00 65.00 2032.50 

*SECNO 4800.000 

CHIMP CLSTA= 2000.90 CELCH= 1388.11 BW= 50.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 449.9SQ-FT VEXR= 3.2K*CU-YD VEXT= 77.4K*CU-YD 

3470 ENCROACHMENT STATIONS= 1927.0 2075.0 TYPE= 1 TARGET= 148.000 
4800.000 8.64 1396.75 . 00 -00 1396.92 -16 -10 -01 100000.00 

2400.0 .O 2400.0 -0 -0  737.8 .O 98.4 27.2 100000.00 
.21 . 00 3.25 -00 . 000 .035 -000 -000 1388.11 1927.00 

.OD0618 157. 152. 151. 2 0 0 -00 133.78 2060.78 
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EXCAVATION DATA 

AEX= 503.5%-FT VEXR= 3.6K*CU-YD VEXT= 81 .OK*CU-YD 



SECNO DEPTH CWSEL CRlWS WSELK EG aQ HV HL OLOSS L -BANK E L E V  

QLOB QCH QROB ALOB ACH AROB VOL T WA R-BANK € L E V  

T IME VLOB VCH VROB XNL XNCH XNR UT N E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R l A L  I D C  lCONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 1934.0 2070.0 TYPE= 1 TARGET= 136.000 

5000.000 8.21 1396.87 .OO -00 1397.05 .I7 .I3 -00 100000.00 

2400.0 .O 2400.0 -0 .O 720.1 - 0  101.7 27.8 100000.00 

.23 . 00 3.33 -00 .OOO .035 -000 .OD0 1388.66 1934.00 

-000623 208. 202. 192. 1 0 0 -00 125.98 2059.98 

*SECNO 5300.000 

CHIMP CLSTA= 1999.40 CELCH= 1389.49 BW= 50.00 STCHL= 1680.00 STCHR= 2180.00 

EXCAVATION DATA 

AEX: 469.6SQ-FT VEXR= 5.5K*CU-YD VEXT= 86.5K*CU-YD 

3470 ENCROACHMENT STATIONS= 1941.5 2057.5 TYPE= 1 TARGET= 116.000 

5300.000 7.57 1397.06 .OO .OO 1397.29 -23 -23 -02 100000.00 

2400.0 .O 2400.0 -0 .O 622.6 -0 106.5 28.6 100000.00 

.25 ' -00 3.85 .OO .OOO -035 -000 -000 1389.49 1941 -50 

.000885 309. 306. 291. 0 0 0 .OO 113.18 2054.68 

CHIMP CLSTA= 1999.40 CELCH= 1389.76 BU= 50.00 STCHL= 1670.00 STCHR= 2170.00 

EXCAVATION DATA 

AEX= 457.7SQ-FT VEXR= 1.8K*CU-YD VEXT= 88.2K*CtI-YD 

3470 ENCROACHMENT STATIONS= 1941.5 2057.5 TYPE= 1 TARGET= 116.000 

5400.000 7.37 1397.13 -00 -00 1397.39 -26 -10 -01 100000.00 

2400.0 .O 2400.0 -0 -0 586.2 -0 107.9 28.9 100000.00 

-26 -00 4.09 .OO .OOO .035 -000 .DO0 1389.76 1944.91 
.001009 102. 102. 98. 0 0 0 -00 108.99 2053.90 

*SECNO 5700.000 

CHIMP CLSTA= 1999.30 CELCH= 1390.59 BW= 50.00 STCHL= 1655.00 STCHR= 2155.00 

EXCAVATION DATA 

AEX= 515 - 9 S Q - F T  VEXR= 5.5K*CU-YD VEXT= 93.8K*CU-YD 

3470 ENCROACHMENT STATIONS= 1941.0 2057.0 TYPE= 1 TARGET= 116.000 

5700.000 6.87 1397.46 .OO .OO 1397.77 .31 .36 .01 100000.00 
2400.0 -0 2400.0 -0 -0 538.0 .O 111.8 29.6 100000.00 

-28 . 00 4.46 .OO -000 .035 .OOO -000 1390.59 1941.00 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XUCH XUR UT N ELMIN SSTA 

a SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*SECNO 6000.000 

CHIMP CLSTA= 2000.80 CELCH= 1391.42 BW= 50.00 STCHL= 1645.00 STCHR= 2145.00 

EXCAVATION DATA 

AEX= 672.5SQ-FT VEXR= 6.8K*CU-YD VEXT= 100.5K*CU-YD 

3470 ENCROACHMENT STATIONS= 1943.0 2059.0 TYPE= 1 TARGET= 116.000 

6000.000 6.46 1397.88 -00 .OO 1398.25 .37 -47 -02 100000.00 

2400.0 .O 2400.0 .O -0  489.8 .O 115.4 30.4 100000.00 

-29 -00 4.90 -00 .DO0 .035 -000 .OOO 1391 -42 1949.96 

.001671 310. 307. 290. 2 0 0 .OO 101.67 2051.64 

*SECNO 6200.000 

CHIMP CLSTA= 1996.90 CELCH= 1391.98 BW= 50.00 STCHL= 1635.00 STCHR= 2135.00 

EXCAVATION DATA 

AEX= 612.2561-FT VEXR= 4.8K*CU-YD VEXT= 105.4K*CU-YD 

3470 ENCROACHMENT STATIONS= 1936.0 2058.0 TYPE= 1 TARGET= 122.000 

I N D I A N  BEND WASH CONFLUENCE AND EMILE ZOLA CHANNEL 

6200.000 6.24 1398.22 -00 -00 1398.62 .41 -36 -01 100000.00 

-0  2400.0 .O .O 467.3 -0 117.7 30.9 100000.00 

-00 5.14 -00 .OOO -035 -000 .OOO 1391.98 1946.96 

.001909 203. 203. 197. 2 0 0 .OO 99.88 2046.84 

*SECNO 6500.000 

CHIMP CLSTA= 2000.80 CELCH= 1392.82 BW= 50.00 STCHL= 1665.00 STCHR= 2165.00 

EXCAVATION DATA 

AEX= 734.9SQ-FT VEXR= 7.6K*CU-YD VEXT= 113.0K*CU-YD 

3470 ENCROACHMENT STATIONS= 1948.0 2054.0 TYPE= 1 TARGET= 106.000 

6500.000 5.99 1398.81 -00 .OO 1399.27 -46 -63 .01 100000.00 

2400.0 .O 2400.0 -0  -0  443.2 -0  120.9 31.6 100000.00 

.32 -00 5.41 . 00 -000 -035 .OOO .OOO 1392.82 1951.83 

.002217 308. 306. 292. 2 0 0 -00 97.94 2049.77 

*SECNO 6700.000 

CHIMP CLSTA= 2001.60 CELCH= 1393.37 BW= 50.00 STCHL= 1705.00 STCHR= 2205.00 

1 

O9JAN98 09:03:02 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK €LEV 

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

EXCAVATION DATA 
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3470 ENCROACHMENT STATIONS= 1962.0 2020.0 TYPE= 1 TARGET= 58.000 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

a DOWNSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

START SLA MODIFICATION BY USING THE MOST RECENT TOP0 

1-28'x7' CONCRETE ARCH PLUS 1-28'~10.32 CONCRETE ARCH 

CROWN ELEVATIONS OF ARCHES ARE THE SAME, THE 28lX7' ARCH HAS 

FLOW LINE ELEVATIONS OF 1395.74 OUTLET, 1396.12 INLET 

THIS HEC-2 MODELS THE TWO ARCHES AS 2-28Ix7.63' CONCRETE ARCHES 

7569.000 5.53 1401.27 -00 -00 1402.14 -87 .16 -22 100000.00 

2400.0 .O 2400.0 .O - 0  320.7 - 0  131.4 33.9 1OOODO.00 

.37 . 00 7.48 -00 .OOO -025 -000 .OOO 1395.74 1962.00 

.002045 69. 77. 69. 2 0 0 -00 58.00 2020.00 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

2 -013 -30 2.63 150.00 7.63 28.00 127.00 11 4 1394.46 1394.08 

CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES 

SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 

*SECNO 7696.000 

CHIMP CLSTA= 1530.00 CELCH= 1396.12 BW= 58.00 STCHL= 650.03 STCHR= 3118.14 

EXCAVATION DATA 

AEX= 914.6SQ- FT VEXR- 3.6K*CU-YO VEXT= 145.9K*CU-YD 

9 ECIAL CULVERT OUTLET CONTROL 

EGIC = 1400.560 EGOC = 1401.196 PCWSE= 1401.269 ELTRD= 1405.410 

5150, EG OF 1401.20 LESS THAN XEG OF 1402.16 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

1400.56 1401 -20 -00 0. 2400. 8.415 427.3 1405.41 0. 

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= 1501.0 1559.0 TYPE= 1 TARGET= 58.000 

- ' 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREAZ 100000.00 

0 UPSTREAM FACE OF THUNOERBIRO ROAD CULVERT 

1-28'xi" CONCRETE ARCH PLUS 1-28'X10.32 CONCRETE ARCH 

7696.000 4.92 1401.04 .OO -00 1402.14 1 . I 0  -00 -00 100000.00 
2400.0 - 0  2400.0 .O - 0  285 - 2  -0  132.2 34.1 100000.00 
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EXCAVAT ION DATA 

AEX= 1156.2SQ-FT VEXR= 4.3K*CU-YD VEXT= 150.3K*CU-YD 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.70 

*SECNO 7987.000 

CHIMP CLSTA= 1479.00 CELCH= 1397.02 BW= 46.00 STCHL= 608.19 STCHR= 2984.31 

EXCAVATION DATA 

AEX= 907.7SQ-FT VEXR= 7.6K*CU-YD VEXT= 157.9K*CU-YD 

3301 HV CHANGED MORE THAN HVINS 

I) WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

3470 ENCROACHMENT STATIONS= 1456.0 1502.0 TYPE= 1 TARGET= 46.000 

1 

09JAN98 09:03:02 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB AC H AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL IDC ICONT CORAR TOPWID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

DOWNSTREAM FACE OF SR 51 CULVERT 

THIS HEC-2 MODELS THE 1-28'X7' & 1-16'X10.7' ARCHES FOR THE 

WEST SIDE FLOU ONLY. 

FLOW LINE ELEVATION OF 16'x10.3Z1 ARCH IS  1-FOOT ABOVE THE FLOW 

LINE OF THE 28Ix7' ARCH, WHICH IS  EQUAL TO CHANNEL FLOW LINE 

7987.000 4.78 1401.80 . 00 .OO 1403.65 1.85 .40 -72 100000.00 
2400.0 - 0  2400.0 - 0  - 0  219.9 - 0  134.7 34.6 100000.00 
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SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

2 .013 -30 2.63 150.00 5.72 23.00 318.00 11 4 1398.24 1397.28 

11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES 

E 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 

*SECNO 8262.000 

CHIMP CLSTA= 1488.00 CELCH= 1397.98 BW= 46.00 STCHL= 512.92 STCHR= 2649.24 

EXCAVATION DATA 

AEX= 767.OSQ-FT VEXR= 8.4K*CU-YD VEXT= 166.3K*CU-YO 

SPECIAL CULVERT OUTLET CONTROL 

E G I C  = 1405.252 EGOC = 1405.464 PCWSE= 1401.800 ELTRD= 1409.100 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59 

SPECIAL CULVERT 

EGIC EGOC H4 QUEIR QCULV VCH ACULV ELTRD UEIRLN 

1405.25 1405.46 1.81 0. 2400. 8.054 263.1 1409.10 0. 

-9 ENCROACHMENT STATIONS= 1465.0 1511.0 TYPE= 0 1 TARGET= 46.000 

09JAN98 09: 03 : 02 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

UPSTREAM FACE OF SR 51 CULVERT 

1 -28 '~7 '  & 1-16'X10.7' CBC FOR THE WEST SIDE FLOW ONLY. 

MODELED AS A 2-23'X5.72' CBC 

8262.000 6.48 1404.46 -00 .OO 1405.46 1.01 1.81 -00 100000.00 

2400.0 - 0  2400.0 - 0  - 0  298.0 - 0  136.3 34.9 100000.00 

.40 -00 8.05 .OO -000 -025 -000 -000 1397.98 1465.00 

.002115 275. 270. 275. 3 0 0 -00 46.00 1511.00 

*SECNO 8400.000 

CHIMP CLSTA= 2000.00 CELCH= 1398.40 BW= 50.00 STCHL= 856.92 STCHR= 2679.27 

'VATION DATA 

1013.1SQ-FT VEXR= 4.3K*CU-YD VEXT= 170.6K*CU-YD 

3301 HV CHANGED MORE THAN HVINS 
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*SECNO 8600.000 

CHIMP CLSTA= 2020.00 CELCH= 1399.00 BU= 50.00 STCHL= 1133.86 STCHR= 3179.03 

EXCAVATION DATA 

AEX= 883.6SQ- FT VEXR= 7.OK*CU-YD VEXT= 177.6K*CU-YD 

*SECNO 8690.000 

CHIMP CLSTA= 2000.00 CELCH= 1399.27 BW= 50.00 STCHL= 1080.00 STCHR= 3203.86 

EXCAVATION DATA 

AEX= 878. 5SQ- FT VEXR= 2.9K*CU-YD VEXT= 180.5K*CU-YD 

SECWO DEPTH CUSEL CRIUS 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 8850.000 

CHIMP CLSTA= 2000.00 CELCH= 1408.00 BU= 65.00 STCHL= 1020.00 STCHR= 3253.96 

EXCAVATION DATA 

AEX= 1OZ.OSQ- FT VEXR= 2.9K*CU-YD VEXT= 183.5K*CU-YD 

3265 DIVIDED FLOW 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

CHANNELIZED SLA SECTION(1 FT DEPTH) TO TRANSITION INTO EXISTING GROUND 

8850.000 2.57 1410.57 1410.57 -00 1411.12 .55 -31 . I0 1413.00 

2400.0 .O 2400.0 -0  - 0  402.3 .O 142.8 36.7 1414.00 
-43 -00 5.97 -00 .OOO .025 . 000 -000 1408.00 1922.99 

-009381 160. 160. 160. 20 19 0 -00 381.15 2412.39 

11) CNO 8851.000 

3265 DIVIDED FLOW 
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3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

885 1 -000 1.89 1410.89 1410.89 -00 1411.37 .48 .01 .02 1413.00 e240:i: .O 2400.0 - 0  .O 432.5 .O 142.8 36.7 1414.00 
.OO 5.55 -00  .OOO .025 .OOO .OOO 1409.00 1885.69 

.008816 1. 1. 1.  20 15 0 -00 436.21 2417.03 

3 3 0 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.95 

SECNO DEPTH CUSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3265 D I V I D E D  FLOW 

*SECNO 9731.000 

3280 CROSS SECTION 9731.00 EXTENDED -30 FEET 

'-3265 D I V I D E D  FLOW 

3280 CROSS SECTION 9930.00 EXTENDED -66 FEET * WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .70 
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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 

T IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

*SECNO 10600.000 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

10600.000 1.59 1417.59 1417.59 .OO 1418.05 .47 2.22 .I3 1418.00 
2400.0 -0 2386.8 13.2 -0 434.3 5.2 174.1 67.6 1417.00 

0.009;;: 
-00 5.50 2.56 .OOO .025 -025 -000 1416.00 1698.93 

480. 480. 480. 20 19 0 -00 488.67 2187.60 

TI I N D I A N  BEND WASH - CHANNEL IMPROVEMENTS,FILE: IBU-CHI.DAT(100-YEAR HYDRA 

T 2 40TH STREET TO ACOMA ROAD 

J 1  ICHECK INQ N I N V  I D I R  STRT METRIC HVINS Q USEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 



3470 ENCROACHMENT STATIONS= 1765.0 2195.0 TYPE= 1 TARGET= 430.000 

BEGIN I N D I A N  BEND WASH IMPROVED CHANNEL, SECTION NUMBERS 

MATCH APPROXIMATE R/W STATIONS OF I N D I A N  BEND WASH 

UPSTREAM OF 40TH STREET 

A LOW FLOW FJORD 

1140.000 4.98 1383.78 -00 1383.58 1384.19 -41 -00 -00 100000.00 
6000.0 -0 6000.0 .O -0 1172.9 -0 .O -0 100000.00 

.OO . 00 5.12 . 00 .OOO .035 .OOO . 000 1378.80 1 765.00 
.003834 0. 0. 0. 0 0 0 -00 430.00 2195.00 

*SECNO 1300.000 

CHIMP CLSTA= 2080.60 CELCH= 1380.16 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 55 .OSQ- FT VEXR= . lK*CU-YD VEXT= . IK*CU-YD 

3470 ENCROACHMENT STATIONS= 1850.0 2150.0 TYPE= 1 TARGET= 300.000 

1300.000 3.85 1384.01 .OO 1384.02 1384.84 -83 -53 .13 100000.00 

6000.0 -0 6000.0 -0 -0 821.3 -0 2.3 -8 100000.00 

*SECNO 1500.000 
CHIMP CLSTA= 2116.30 CELCH= 1380.51 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2046.00 CELCH= 1382.21 BW= 200.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 35 1.6SQ- FT VEXR= 1.5K*CU-YD VEXT= 1.6K*CU-YD 

3470 ENCROACHMENT STATIONS= 1930.0 2150.0 TYPE= 1 TARGET= 220.000 

1500.000 4.86 1385.37 -00 1385.49 1386.34 -96 1.45 -04 100000.00 
6000.0 .O 6000.0 -0 -0 761.5 -0 5.9 2.0 100000.00 

-01 . 00 7.88 -00 .OOO .035 -000 -000 1380.51 1930.00 
-006782 200. 200. 200. 2 0 0 .OO 220.00 2150.00 

SECNO DEPTH CWSEL CRIUS WSELK EG HV HL OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

T IME VLOB VCH VROB XN L XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 
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CHIMP CLSTA= 21 19.60 CELCH= 1381.03 BU= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2049.50 CELCH= 1383.49 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 



70 ENCROACHMENT STATIONS= 1960.0 2160.0 TYPE= 6 1 TARGET= 200.000 

00.000 6.14 1387.17 .OO 1387.01 1387.98 .81 1.63 -02 100000.00 
6000.0 -0 6000.0 -0 -0 831.3 -0 11.4 3.5 100000.00 

-02 -00 7.22 . 00 .OOO -035 -000 .OOO 1381.03 1960.00 

.004439 300. 300. 300. 2 0 0 -00 200.00 2160.00 

*SECNO 2100.000 

CHIMP CLSTA= 2122.60 CELCH= 1381.55 BU= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2052.50 CELCH= 1384.55 BU= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 648.5SQ-FT VEXR= 6.9K*CU-YD VEXT= 13.8K*CU-YD 

3470 ENCROACHMENT STATIONS= 1955.0 2175.0 TYPE= 1 TARGET= 220.000 

2100.000 6.94 1388.49 -00 1388.62 1389.12 .63 1.13 .02 100000.00 
6000.0 -0 6000.0 -0 -0 940.6 .O 17.5 4.9 100000.00 

.04 -00 6.38 -00 .OOO .035 -000 .OOO 1381 -55 1955.00 
.003216 300. 300. 300. 2 0 0 .OO 215.33 2170.33 

*SECNO 2400.000 

CHIMP CLSTA= 2125.50 CELCH= 

CHIMP CLSTA= 2055.50 CELCH= 

EXCAVATION DATA 

3470 ENCROACHMENT STATIONS= 

2400.000 7.36 1389.43 

6000.0 -0 6000.0 

-05 -00 5.83 

.002383 300. 300. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
T IME VLOB VCH VROB XNL XNCH XN R WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

*SECNO 2700.000 

CHIMP CLSTA= 2124.60 CELCH= 1382.59 BW= 40.00 STCHL= 1750.00 STCUR= 2250.00 

CHIMP CLSTA= 2054.40 CELCH= 1385.09 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 582.OSQ- FT VEXR= 6.9K*CU-YD VEXT= 28.OK*CU-YD 

a ENCROACHMENT STATIONS= 1965.0 2175.0 TYPE= 1 TARGET= 210.000 

2700.000 7.54 1390.13 -00 1390.20 1390.58 -45 .61 -01 100000.00 
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IMP CLSTA= 2122.80 CELCH= 1382.94 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

i )  ' CLSTA= 2053.00 CELCH= 1385.94 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

AVAT I O N  DATA 

AEX= 450. I S Q - F T  VEXR= 3.8K*CU-YD VEXT= 31.8K*CU-YD 

1 3470 ENCROACHMENT STATIONS= 1965.0 2170.0 TYPE= 1 TARGET= 205.000 

2900.000 7.54 1390.48 .OO 1390.57 1390.99 -51 -39 -02 100000.00 
I 

6000.0 .O 6000.0 .O -0 1046.8 -0 36.7 8.8 100000.00 
.08 .OO 5.73 -00 .OOO -035 -000 -000 1382.94 1965.00 

.002144 200. 200. 200. 2 0 0 .OO 205.00 2170.00 

*SECNO 3000.000 
CHIMP CLSTA= 2121.80 CELCH= 1383.11 BU= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2052.00 CELCH= 1386.11 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 445.3SQ- FT VEXR= 1.7K*CU-YD VEXT= 33.5K*CU-YD 

3470 ENCROACHMENT STATIONS= 1965.0 2165.0 TYPE= 1 TARGET= 200.000 

3000.000 7.58 1390.69 -00 1390.71 1391.20 .51 -21 -00 100000.00 
6000.0 .O 6000.0 .O -0 1045.3 -0 39.1 9.3 100000.00 

.08 .OO 5.74 -00 .OOO -035 -000 -000 1383.11 1965 .OO 

.002098 100. 100. 100. 1 0 0 -00 200.00 2165.00 

SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK €LEV 

TIME VLOB VCH VROB XNL XNCH XNR UT N E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

*SECNO 3300.000 

CHIMP CLSTA= 2119.10 CELCH= 1383.63 BU= 40.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2049.00 CELCH= 1386.63 BW= 150.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 506.6SQ- FT VEXR= 5.3K*CU-YD VEXT= 38.7K*CU-YD 

3470 ENCROACHMENT STATIONS= 1960.0 2165.0 TYPE= 1 TARGET= 205 .OOO 

3300.000 7.70 1391.33 .OO 1391.17 1391.81 .48 -60 -00 100000.00 
6000.0 .O 6000.0 .O .O 1082.3 .O 46.4 10.7 100000.00 

.09 . 00 5.54 .OO .OOO -035 -000 .OOO 1383.63 1960.00 
-001925 300. 300. 300. 0 0 0 .00 205.00 2165.00 

EXCAVATION DATA 

AEX= 521 -3SQ- FT VEXR= 5.8K*CU-YD VEXT= 4&.6K*CU-YD 
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3470 ENCROACHMENT STATIONS= 1955.0 2170.0 TYPE= 1 TARGET= 215.000 

3600.000 7.78 1391.93 -00 1391.72 1392.38 -45 -57 -00 100000.00 

6000.0 .O 6000.0 .O .O 1115.6 -0 54.1 12.1 100000.00 

. 00 5.38 -00 .OOO .035 . 000 .OOO 1384.15 1955.00 

-001828 304. 305. 298. 0 0 0 -00 214.44 2169.44 

*SECNO 3900.000 

CHIMP CLSTA= 2045.60 CELCH= 1384.71 BW= 47.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 1968.00 CELCH= 1387.71 BW= 94.00 STCHL= 1750.00 STCHR= 2250.00 
EXCAVATION DATA 

AEX= 578.5SQ-FT VEXR= 6.5K*CU-YD VEXT= 51.1K*CU-YD 

3470 ENCROACHMENT STATIONS= 1890.0 2140.0 TYPE= 1 TARGET= 250.000 
3900.000 7.86 1392.57 -00 1392.35 1392.97 -40 -59 .OO 100000.00 
6000.0 -0 6000.0 -0 -0 1182.9 .O 62.5 13.8 100000.00 

.I3 .OO 5.07 -00 -000 -035 -000 -000 1384.71 1890.00 
-001847 305. 320. 295. 2 0 0 -00 250.00 2140.00 

SECNO DEPTH CWSEL CRIUS WSELK EG HV H L OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN E L M I N  SSTA 

a SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*SECNO 4000.000 

CHIMP CLSTA= 2017.40 CELCH= 1384.89 BW= 60.00 STCHL= 1730.00 STCHR= 2230.00 

CHIMP CLSTA= 1940.00 CELCH= 1387.89 BW= 80.00 STCHL= 1730.00 STCHR= 2230.00 
EXCAVATION DATA 

AEX= 615 -2SQ-FT VEXR= 2.3K*CU-YD VEXT= 53.3K*CU-YD 

3470 ENCROACHMENT STATIONS= 1860.0 2095.0 TYPE= 1 TARGET= 235.000 

4000.000 7.87 1392.76 -00 1392.58 1393.15 .39 .18 -00 100000.00 
6000.0 .O 6000.0 -0 -0 1197.9 -0 65.3 14.4 100000.00 

-13 -00 5.01 -00 -000 .035 -000 -000 1384.89 1860.00 
-001636 95. 102. 105. 0 0 0 -00 235.00 2095.00 

*SECNO 4100.000 

CHIMP CLSTA= 2002.70 CELCH= 1385.06 BW= 72.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 1929.00 CELCH= 1388.06 BU= 62.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 686.4SQ- FT VEXR= 2.4K*CU-YD VEXT= 55.7K*CU-YD 

3470 ENCROACHMENT STATIONS= 1870.0 2100.0 TYPE= 1 TARGET= 230.000 
'00.000 a 7.85 1392.91 .OO 1392.75 1393.33 -41 -17 -01 100000.00 
6000.0 .O 6000.0 .O -0 1161.1 -0 68.0 14.9 100000.00 

.14 -00 5.17 .OO .OOO .035 .OOO .OOO 1385.06 1870.00 

.001754 102. 100. 98. 2 0 0 .00 230.00 2100.00 
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CCHV= .300 CEHV= .SO0 

*SECNO 4190.000 
CHIMP CLSTA= 2000.00 CELCH: 1385.23 BW= 76.00 STCHL= 1935.45 STCHR= 2069.33 

3470 ENCROACHMENT STATIONS= 1880.0 2100.0 TYPE= 1 TARGET= 220.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1391.87 ELREA= 1393.06 

DOWNSTREAM FACE OF 36TH STREET CULVERT 

6-12'x8' CONCRETE BOX CULVERT 

ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 

4190.000 7.68 1392.91 .OO 1392.77 1393.70 -79 -18 .19 1391.87 

6000.0 127.4 5872.6 -0 62.5 817.7 .O 70.1 15.4 1393.06 

-14 2.04 7.18 .OO -040 -035 -000 .OOO 1385.23 1880.00 

.002593 92. 87. 88. 2 0 0 -00 188.73 2068.73 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XN L XNCH XNR UTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWlD ENDST 
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SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ R D ~ E N  R I S E  SPAN CULVLN CHRT SCL ELCHU ELCHD 

6 -013 -30 2.63 :OO 8.00 12.00 66.00 1 1  4 1385.42 1385.22 

CHART 1 1  - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES 

SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 

*SECNO 4256.000 
CHIMP CLSTA= 2000.00 CELCH= 1385.42 BU= 76.00 STCHL= 1934.14 STCHR= 2069.09 

EXCAVATION DATA 

AEX= 813.4SQ- FT VEXR= 1.9K*CU-YD VEXT= 59.9K*CU-YD 

5175, 20 T R I A L S  OF QEtTRD NOT ENOUGH; ASSUMED = 2979.337 

SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1395.05 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.02 

SPECIAL CULVERT 

EGOC H4 QWEIR QCULV VCH ACULV ELTRD U E I R L N  

7 1395.42 1.35 517. 5528. 5.714 576.0 1393.39 222. 

3470 ENCROACHMENT STATIONS= 1890.0 2100.0 TYPE= 1 TARGET= 210.000 



UPSTREAM FACE OF 3 6 T H  STREET CULVERT 

6-12'~8' CONCRETE BOX CULVERT 

ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT 

/+256.000 9.13 1394.55 .OO 1394.59 1395.05 .49 1.35 -00 1392.39 

6000.0 156.8 5802.9 

-15 

40.3 99.7 1015.5 38.0 71 -6 15.7 1393.19 
1.57 5.71 1.06 -040 .025 -040 .OOO 1385.42 1890.00 

.000638 69. 66. 63. 2 0 0 .OO 210.00 2100.00 

*SECNO 4400.000 
CHIMP CLSTA= 2000.00 CELCH= 1385.86 BW= 72.00 STCHL= 1750.00 STCHR= 2250.00 

CHIMP CLSTA= 2026.00 CELCH= 1385.86 BW= 40.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 821.4SQ- FT VEXR- 4.5K*CU-YD VEXT= 64.3K*CU-YD 

3470 ENCROACHMENT STATIONS= 1940.0 2100.0 TYPE= 1 TARGET= 160.000 

4400.000 8.78 1394.64 -00 1394.78 1395.17 -53 - 1 1  .02 100000.00 
6000.0 .O 6000.0 .O .O 1025.0 -0 75.3 16.3 100000.00 

.15 -00 5.85 -00 .OOO -025 .OOO .OOO 1385.86 1940.00 
-000849 149. 147. 141. 2 0 0 -00 160.00 2100.00 

SECNO DEPTH CWSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL T UA R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

CCHV= -100 CEHV= -300 

*SECNO 4500.000 

CHIMP CLSTA= 2000.00 CELCH= 1386.17 BW= 65.00 STCHL= 1700.00 STCHR= 2270.00 

CHIMP CLSTA= 2056.00 CELCH= 1386.17 BW= 56.00 STCHL= 1700.00 STCHR= 2270.00 

EXCAVATION DATA 

AEX= 1123.6SQ-FT VEXR= 3.6K*CU-YD VEXT= 67 .9K*W-YD 

3470 ENCROACHMENT STATIONS= 1965.0 2115.0 TYPE= 1 TARGET= 150.000 

4500.000 8.68 1394.85 .OO 1394.93 1395.25 .40 .06 -01 100000.00 
6000.0 -0 6000.0 .O .O 1181.4 .O 77.8 16.6 100000.00 

-16 .OO 5.08 . 00 -000 -025 .OOO -000 1386.17 1965.00 
.000508 102. 100. 98. 2 0 0 -00 150.00 2115.00 

*SECNO 4573.000 

CHIMP CLSTA= 2000.00 CELCH= 1386.40 BW= 65.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 764.1SQ- FT VEXR= 2.6K*CU-YD VEXT= 70.5K*CU-YD 

a HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .23 
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3470 ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65.000 
4573.000 6.87 1393.27 -00 1393.33 1396.07 2.80 -10 .72 100000.00 
6000.0 .O 6000.0 -0 -0 446.6 -0 79.2 16.8 100000.00 

*SECNO 4574.000 

CHIMP CLSTA= 2000.00 CELCH= 1387.55 BU= 65.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 61 1 -9SQ-FT VEXR= 1.9K*CU-YD VEXT= 72.4K*CU-YD 

3301 HV CHANGED MORE THAN HVINS 
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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 I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.45 

ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 

EXISTING 4-lO'x8' CBC PLUS 2-lO'X8' 
4574.000 8.74 1396.29 -00 1396.29 1396.56 .28 .24 -25 100000.00 
2400.0 -0 2400.0 . 0 - 0  567.9 -0 80.1 16.9 100000.00 

.16 . 00 4.23 -00 -000 -035 -000 -000 1387.55 1967.50 
-000757 1. 74. 1. 3 0 0 -00 65.00 2032.50 

SPECIAL CULVERT 

sc CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELC'HU ELCHD 

6 -013 -20 2.63 500:OO 8.00 10.00 72.00 11 4 1387.69 1387.55 

CHART 1 1  - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES 

SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 

*SECNO 4646.000 

CHIMP CLSTA= 2000.00 CELCH= 1387.69 BW= 65.00 STCHL= 1750.00 STCHR= 2250.00 

EXCAVATION DATA 

AEX= 692.392- FT VEXR= 1.8KRCU-YD VEXT= 74.2K*CU-YD * 
SPECIAL CULVERT OUTLET CONTROL 

EGIC = 1393.516 EGOC = 1396.801 PCWSE= 1396.288 ELTRD= 1398.000 

SPECIAL CULVERT 



EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRO WEIRLN 

1393.52 1396.80 -24 0. 2400. 4.177 480.0 1398.00 0. 

I 
3470 ENCROACHMENT STATIONS= 1967.5 2032.5 TYPE= 1 TARGET= 65.000 

, 3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

UPSTREAM FACE OF SWEETUATER AVENUE CULVERT 

EXISTING 4-101x8' CBC PLUS 2-101X8' 

4646.000 8.84 1396.53 .OO 1396.53 1396.80 -27 .24 -00 100000.00 

2400.0 .O 2400.0 .O .O 574.6 .O 81 .O 17.0 100000.00 

-17 . 00 4.18 .OO . 000 -035 .OOO ,000 1387.69 1967.50 
.000730 74. 74. 70. 2 0 0 -00 65.00 2032.50 

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 UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENOST 

3470 ENCROACHMENT STATIONS= 1927.0 2075.0 TYPE= 1 TARGET= 148.000 

4800.000 8.64 1396.75 .OO 1396.75 1396.91 -16 -10 .O1 100000.00 

2400.0 .O 2400.0 .O - 0  737.2 - 0  83.3 17.4 100000.00 

. I 8  .OO 3.26 .OO -000 -035 -000 -000 1388.11 1927.00 
-000619 157. 152. 151. 2 0 0 -00 133.69 2060.69 

CCHV= .I00 CEHV= .300 

*SECNO 5000.000 

CHIMP CLSTA= 2002.10 CELCH= 1388.66 BW= 50.00 STCHL= 1T30.00 STCHR= 2230.00 

EXCAVATION DATA 

AEX= 503.5SQ-FT VEXR= 3.6K*CU-YD VEXT= 81.0K*CU-YD 

3470 ENCROACHMENT STATIONS= 1934.0 2070.0 TYPE= 1 TARGET= 136.000 

5000.000 8.21 1396.87 .OO 1396.87 1397.04 -17 .13 -00 100000.00 
2400.0 .O 2400.0 .O .O 719.6 - 0  86.7 18.0 100000.00 

-20 . 00 3.34 -00 -000 -035 -000 -000 1388.66 1934.00 
-000624 208. 202. 192. 1 0 0 -00 125.97 2059.97 

EXCAVATION DATA 

AEX= 469.6SQ- FT VEXR= 5.5K*CU-YD VEXT= 86.5K*CU-YD 
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3470 ENCROACHMENT STATIONS= 1941.5 2057.5 TYPE= 1 TARGET= 116.000 
5300.000 7.56 1397.05 -00 1397.06 1397.29 -23 -23 -02 100000.00 

2400.0 - 0  2400.0 - 0  - 0  622.2 -0  91 - 4  18.8 100000.00 

e000,: :  

. 00 3.86 .OO -000 .035 -000 -000 1389.49 1941.50 

309. 306. 291. 0 0 0 -00 113.16 2054.66 

*SECNO 5400.000 

CHIMP CLSTA= 1999.40 CELCH= 1389.76 BW= 50.00 STCHL= 1670.00 STCHR= 2170.00 

1 
09JAN98 09:03: 02 

SECNO DEPTH CUSEL 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 TOPUIO ENDST 

EXCAVATION DATA 
AEX= 457.7SQ- FT VEXR= 1.8K*CU-YD VEXT= 88.2K*CU-YD 

3470 ENCROACHMENT STATIONS= 1941.5 2057.5 TYPE= 1 TARGET= 116.000 
5400 -000 7.37 1397.13 .OO 1397.13 1397.39 -26 -10 .01 100000.00 

2400.0 -0  2400.0 .O - 0  585.8 .O 92.8 19.1 100000.00 
-23 .OO 4.10 -00 .OOO .035 -000 -000 1389.76 1944.92 

.001011 102. 102. 98. 0 0 0 -00 108.96 2053.88 

*SECNO 5700.000 

CHIMP CLSTA= 1999.30 CELCH= 1390.59 BU= 50.00 STCHL= 1655.00 STCHR= 2155.00 
EXCAVATION DATA 

AEX= 515.9SQ- FT VEXR= 5.5K*CU-YD VEXT= 93.8K*CU-YD 

3470 ENCROACHMENT STATIONS= 1941.0 2057.0 TYPE= 1 TARGET= 116.000 

5700.000 6.87 1397.46 -00 1397.46 1397.76 -31 -36 -01 100000.00 
2400.0 - 0  2400.0 .O .O 537.6 - 0  96.8 19.9 100000.00 

-25 -00 4.46 .OO .OOO .035 -000 .OOO 1390.59 1941 .OO 
-001383 305. 306. 295. 2 0 0 -00 110.76 2051.76 

*SECNO 6000.000 

CHIMP CLSTA= 2000.80 CELCH= 1391.42 BU= 50.00 STCHL= 1645.00 STCHR= 2145.00 
EXCAVATION DATA 
AEX= 672.5SQ- FT VEXR= 6.8K*CU-YD VEXT= 100.5K*CU-YD 

3470 ENCROACHMENT STATIONS= 1943.0 2059.0 TYPE= 1 TARGET= 116.000 
6000.000 6.46 1397.88 .OO 1397.88 1398.25 .37 -47 .02 100000.00 

2400.0 - 0  2400.0 .O .O 489.6 -0  100.4 20.6 100000.00 
-26 -00 4.90 -00 -000 -035 .OOO .OOO 1391 -42 1949.97 

*SECNO 6200.000 

CHIMP CLSTA= 1996.90 CELCH= 1391.98 BW= 50.00 STCHL= 1635.00 STCHR= 2135.00 
EXCAVATION DATA 
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SECNO DEPTH CWSEL 

0 QLOB QCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

CRIWS USELK EG 

QROB ALOB ACH 

VROB XNL XNCH 

XLOBR ITRIAL IDC 

HV H L 

AROB VOL 

XNR UTN 

ICONT CORAR 
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OLOSS L-BANK ELEV 

TUA R-BANK €LEV 

ELMIN SSTA 

TOPUIO ENDST 

3470 ENCROACHMENT STATIONS= 1936.0 2058.0 TYPE= 1 TARGET= 122.000 

INDIAN BEND WASH CONFLUENCE AND EMILE ZOLA CHANNEL 

6200.000 6.23 1398.21 .OO 1398.22 1398.62 -41 -36 -01 100000.00 

2400.0 - 0  2400.0 - 0  .O 467.1 - 0  102.6 21.1 100000.00 

-28 . 00 5.14 -00 -000 -035 -000 -000 1391.98 1946.97 

.001911 203. 203. 197. 2 0 0 .OO 99.87 2046.83 

*SECNO 6500.000 

CHIMP CLSTA= 2000.80 CELCH= 1392.82 BU= 50.00 STCHL= 1665.00 STCHR= 2165.00 

EXCAVATION DATA 

AEX= 734.9SQ- FT VEXR= 7.6K*CU-YD VEXT= 113.0K*CU-YD 

3470 ENCROACHMENT STATIONS= 1948.0 2054.0 TYPE= 1 TARGET= 106.000 

6500.000 5.99 1398.81 -00 1398.81 1399.27 .46 -63 -01 100000.00 

a 240:ii 
.O 2400.0 -0  - 0  443.1 .O 105.8 21.8 100000.00 

. 00 5.42 .OO -000 .035 -000 -000 1392.82 1951 -84 
.002218 308. 306. 292. 2 0 0 -00 97.93 2049.76 

*SECNO 6700.000 

CHIMP CLSTA= 2001.60 CELCH= 1393.37 BU= 50.00 STCHL= 1705.00 STCHR= 2205.00 

EXCAVATION DATA 

AEX= 718.7SQ- FT VEXR= 5.4K*CU-YD VEXT= 118.4K*CU-YD 

3470 ENCROACHMENT STATIONS= 1943.0 2060.0 TYPE= 1 TARGET= 117.000 

6700.000 5.89 1399.26 -00 1399.26 1399.74 -48 -46 -01 100000.00 
2400.0 .O 2400.0 - 0  -0  433.1 - 0  107.9 22.2 100000.00 

-30 -00 5.54 .OO -000 -035 -000 .OOO 1393.37 1953.04 
.002366 200. 202. 200. 2 0 0 -00 97.11 2050.15 

*SECNO 7000.000 

CHIMP CLSTA= 1999.00 CELCH= 1394.19 BU= 50.00 STCHL= 1760.00 STCHR= 2260.00 

EXCAVATION DATA 

AEX= 671 -7SQ- FT VEXR= 7.7K*CU-YD VEXT= 126.1K*CU-YD 

3470 ENCROACHMENT STATIONS= 1955.0 2045.0 TYPE= 1 TARGET= 90.000 



iECNO DEPTH CUSEL CRlUS WSELK EG HV H L OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC lCONT CORAR TOPWID ENDST 

*SECNO 7400.000 

CHIMP CLSTA= 2000.50 CELCH= 1395.28 BU= 50.00 STCHL= 1815.00 STCHR= 2315.00 

EXCAVATION DATA 

AEX= 776.8SQ- FT VEXR= 10.7K*CU-YD VEXT= 136.9K*CU-YD 

3470 ENCROACHMENT STATIONS= 1955.0 2045.0 TYPE= 1 TARGET= 90.000 

7400.000 5.67 1400.95 .OO 1401.00 1401.48 -53 1-01  -01 100000.00 

2400.0 - 0  2400.0 - 0  - 0  410.5 - 0  114.6 23.7 100000.00 

-34 -00 5.85 -00 .OOO .035 .OOO .DO0 1395.28 1955.00 

.002603 400. 400. 400. 2 0 0 .OO 90.00 2045.00 

*SECNO 7500.000 

CHIMP CLSTA= 1998.90 CELCH= 1395.55 BW= ' 56.00 STCHL= 1825.00 STCHR= 2325.00 

EXCAVATION DATA 

AEX= 864. ISQ-FT VEXR= 3.0K*CU-YD VEXT= 139.9K*CU-YD 

7 ENCROACHMENT STATIONS= 1950.0 2060.0 TYPE= e 1 TARGET= 110.000 

00.000 5.74 1401.29 -00 1401.33 1401.73 .44 -23 .O1 100000.00 

2400.0 -0  2400.0 .O - 0  452.9 - 0  115.6 23.9 100000.00 

-34 -00 5 -30 -00 -000 -035 -000 .OOO 1395.55 1950.00 

.002127 100. 100. 100. 2 0 0 .OO 99.87 2049.87 

CCHV= .300 CEHV= .500 

*SECNO 7569.000 

CHIMP CLSTA= 1991.00 CELCH= 1395.74 BW= 58.00 STCHL= 1460.00 STCHR= 3224.85 

EXCAVATION DATA 

AEX= 848.OSQ-FT VEXR= 2.4K*CU-YD VEXT= 142.4K*CU-YD 

3470 ENCROACHMENT STATIONS= 1962.0 2020.0 TYPE= 1 TARGET= 58.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

DOWNSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

START SLA MODIFICATION BY USING THE MOST RECENT TOP0 

1-28Ix7'  CONCRETE ARCH PLUS 1-281~10.32  CONCRETE ARCH 

CROWN ELEVATIONS OF ARCHES ARE THE SAME, THE 28'X7' ARCH HAS 

FLOW L I N E  ELEVATIONS OF 1395.74 OUTLET, 1396.12 INLET 

T H I S  HEC-2 MODELS THE TWO ARCHES AS 2 -28 '~7 .63 '  CONCRETE ARCHES 

1 

SECNO DEPTH CUSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XN L XNCH XNR WTN ELMIN SSTA 
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SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

2 -013 -30 2.63 150.00 7.63 28.00 127.00 11 4 1394.46 1394.08 

CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES 

SCALE 4 - HEADUALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 

*SECNO 7696.000 
CHIMP CLSTA= 1530.00 CELCH= 1396.12 BW= 58.00 STCHL= 650.03 STCHR= 3118.14 

EXCAVATION DATA 

AEX= 914.6SQ- FT VEXR= 3.6K*CU-YD VEXT= 145.9K*CU-YD 

SPECIAL CULVERT OUTLET CONTROL 

EGIC = 1400.560 EGOC = 1401.186 PCUSE= 1401.232 ELTRD= 1405.410 

5150, EG OF 1401.19 LESS THAN XEG OF 1402.11 

SPECIAL CULVERT 

EGlC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

3470 ENCROACHMENT STATIONS= 1501.0 1559;O TYPE= 1 TARGET= 58.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

UPSTREAM FACE OF THUNDERBIRD ROAD CULVERT 

1-28'x7' CONCRETE ARCH PLUS 1-28IX10.32 CONCRETE ARCH 

7696.000 4.87 1400.99 .OO 1401.04 1402.11 1.12 -00 -00 100000.00 

2400.0 - 0  2400.0 .O - 0  282.5 - 0  117.0 24.2 100000.00 

-35 -00 8.49 -00 .OOO -025 -000 -000 1396.12 1501.00 

-003042 128. 110. 128. 4 0 0 -00 58.00 1559.00 

*SECNO 7800.000 
CHIMP CLSTA= 2000.00 CELCH= 1396.44 BW= 60.00 STCHL= 864.07 STCHR= 3201.38 

1 
O9JAN98 09: 03 : 02 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
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QLOB QCH QROB ALOB ACH AROB VOL T WA R-BANK ELEV 

VLOB VCH VROB XN L XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPUID ENDST 

EXCAVATION DATA 



3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.73 

3470 ENCROACHMENT STATIONS= 1940.0 2050.0 TYPE= 1 TARGET= 110.000 

7800.000 5.66 1402.10 .OO 1402.13 1402.51 -41 -18 -21 100000.00 

2400.0 .O 2400.0 .O .O 466.7 - 0  118.0 24.4 100000.00 

.35 .OO 5.14 .OO .OOO .025 -000 -000 1396.44 1947.37 

.001019 104. 113. 104. 3 0 0 .OO 102.63 2050.00 

*SECNO 7987.000 

CHIMP CLSTA= 1479.00 CELCH= 1397.02 BU= 46.00 STCHL= 608.19 STCHR= 2984.31 

EXCAVATION DATA 

AEX= 907.7SQ-FT VEXR= 7.6K*CU-YD VEXT= 157.9K*CU-YD 

3301 HV CHANGED MORE THAN HVINS 

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

3470 ENCROACHMENT STATIONS= 1456.0 1502.0 TYPE= 1 TARGET= 46.000 

OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

DOWNSTREAM FACE OF SR 51 CULVERT 

T H I S  HEC-2 MODELS THE 1-28'X7' & 1-16'X10.7' ARCHES FOR THE 

WEST S I D E  FLOW ONLY. 

FLOW L I N E  ELEVATION OF 16 '~10.32 '  ARCH I S  1-FOOT ABOVE THE FLOU 

L I N E  OF THE 28Ix7'  ARCH, WHICH I S  EQUAL TO CHANNEL FLOU L I N E  

7987.000 4.75 1401.77 -00 1401.80 1403.64 1.88 .40 -73 100000.00 

2400.0 .O 2400.0 - 0  .O 218.4 .O 119.6 24.8 100000.00 

.36 -00 10.99 . 00 .OOO -025 .OOO -000 1397.02 1456.00 

.005498 197. 200. 197. 3 0 0 -00 46.00 1502.00 
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SECNO DEPTH CWSEL CRIWS USELK 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 E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

'IAL CULVERT 

@CUNo CUNV ENTLC COFQ RDLEN R I S E  SPAN CULVLN CHRT SCL ELCHU ELCHD 



SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED 

*SECNO 8262.000 

CHIMP CLSTA= 1488.00 CELCH= 1397.98 BU= 46.00 STCHL= 512.92 STCHR= 2649.2L 

SPECIAL CULVERT OUTLET CONTROL 

E G I C  = 1405.252 EGOC = 1405.468 PCWSE= 1401.766 ELTRD= 1409.100 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.61 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 

1405.25 1405.47 1.83 0. 2400. 8.046 263.1 1409.10 0. 

3470 ENCROACHMENT STATIONS= 1465.0 1511.0 TYPE= 1 TARGET= 46.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00 

UPSTREAM FACE OF SR 51 CULVERT 

1-28'x7' & 1-16'X10.7' CBC FOR THE WEST SIDE FLOW ONLY. 

MODELED AS A 2-23'X5.72' CBC 

6.48 1404.46 -00 1404.46 1405.47 1-01 1.83 -00 100000.00 

*SECNO 8400.000 

CHIMP CLSTA= 2000.00 CELCH= 1398.40 BU= 50.00 STCHL= 856.92 STCHR= 2679.27 

1 
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SECNO DEPTH CWSEL CRIUS USELK 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 TOPUID ENDST 

EXCAVATION DATA 

AEX= 1013.1SQ-FT VEXR= 4.3K*CU-YD VEXT= 170.6KXCU-YD 

3301 HV CHANGED MORE THAN HVINS 

Ib 2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42 

3470 ENCROACHMENT STATIONS= 1955.0 2045.0 TYPE= 1 TARGET= 90.000 
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*SECNO 8600.000 

CHIMP CLSTA= 2020.00 CELCH= 1399.00 BW= 50.00 STCHL= 1133.86 STCHR= 3179.03 

EXCAVATION DATA 

AEX= 883.6'32-FT VEXR= 7.0K*CU-YD VEXT= 177.6K*CU-YD 

3470 ENCROACHMENT STATIONS= 1955.0 2045.0 TYPE= 1 TARGET= 90.000 

8600.000 6.68 1405.68 .OO 1405.75 1406.18 .50 .21 .10 100000.00 

2400.0 -0 2400.0 .O .O 423.1 .O 124.6 25.6 100000.00 

.39 .OO 5 . 6 7  .OO .OOO .025 -000 .OOO 1399.00 1968.29 

.001057 200. 200. 200. 2 0 0 .OO 76.71 2045.00 

*SECNO 8690.000 

CHIMP CLSTA= 2000.00 CELCH= 1399.27 BW= 50.00 STCHL= 1080.00 STCHR= 3203.86 

EXCAVAT 1 ON DATA 

AEX= 878.5 '33-FT VEXR= 2.9K*CU-YD VEXT= 180.5K*CU-YD 

3470 ENCROACHMENT STATIONS= 1955.0 2045.0 TYPE= 1 TARGET= 90.000 
8690.000 6.67 1405.94 -00 1405.80 1406.30 -36 -08 -04 100000.00 
2400 .O .O 2400.0 -0 -0 500.4 -0 125.6 25.8 100000.00 

.39 -00 4.80 .OO .OOO -025 -000 -000 1399.27 1955.00 

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 E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

*SECNO 8850.000 

CHIMP CLSTA= 2000.00 CELCH= 1408.00 BW= 65.00 STCHL= 1020.00 STCHR= 3253.96 

EXCAVATION DATA 

AEX= 102.OSQ- FT VEXR= 2.9K*CU-YD VEXT= 183.5K*CU-YD 

3301 HV CHANGED MORE THAN HVINS 

3685 20 T R I A L S  ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

- ' ENCROACHMENT STATIONS= 

CHANNELIZED SLA SECTION 

50.000 2.89 1410.89 

1930.0 2070.0 TYPE= 1 TARGET= 140.000 

l(1 FT DEPTH) TO TRANSITION INTO E X I S T I N G  GROUND 

1410.89 1410.57 1411.95 1.06 -26 -35 100000.00 
2400.0 -0 2400.0 -0 -0 290.3 -0 127.1 26.2 100000.00 

-40 . 00 8.27 .OO .OOO -025 -000 -000 1408.00 1930.00 
.007488 160. 160. 160. 20 18 0 .OO 140.00 2070.00 
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3CrR5 20 TRIALS ATTEMPTED WSEL,CWSEL 

PROBABLE MINIMUM S P E C I F I C  ENERGY 

CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 1930.0 2070.0 TYPE= 1 TARGET= 140.000 

885 1 . 000 2.62 1411.62 1411.62 1410.89 1412.68 1.06 .01 -00 100000.00 

2400.0 - 0  2400.0 -0  - 0  290.9 - 0  127.1 26.2 100000.00 

.40 -00 8.25 . 00 .OOO -025 -000 .OOO 1409.00 1930.00 

.007526 1. 1. 1. 20 11 0 .OO 140.00 2070.00 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.32 

3470 ENCROACHMENT STATIONS= 1930.0 2070.0 TYPE= 1 TARGET= 140.000 

9000.000 3.91 1412.91 .OO 1412.01 1413.29 -38 .41 -20 100000.00 

2400.0 - 0  2400.0 .O .O 484.5 - 0  128.4 26.7 100000.00 

-40 -00 4.95 .OO -000 -025 -000 -000 1409.00 1930.00 

.001398 150. 150. 150. 2 0 0 .OO 140.00 2070.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

*SECNO 9340.000 

3280 CROSS SECTION 9340.00 EXTENDED .45 FEET 

3470 ENCROACHMENT STATIONS= 1930.0 2070.0 TYPE= 1 TARGET= 140.000 

9340.000 3.45 1413.45 -00 1412.67 1413.96 -52 -60 - 07  100000.00 

2400.0 .O 2400.0 .O - 0  415.3 - 0  131.9 27.8 100000.00 

.42 -00  5.78 . 00 -000 -025 .OOO .OOO 1410.00 1930.00 
.002337 365. 340. 310. 3 0 0 .00 140.00 2070.00 

*SECNO 9731.000 

3280 CROSS SECTION 9731.00 EXTENDED 1.27 FEET 

a WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63 

3470 ENCROACHMENT STATIONS= 1970.0 2110.0 TYPE= 1 TARGET= 140.000 

973 1 . 000 4.27 1414.27 .OO 1413.30 1414.56 .29 -53 - 07  100000.00 
2400.0 .O 2400.0 - 0  - 0  557.2 - 0  136.3 29.1 100000.00 
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:NO 9930.000 

CROSS SECTION 9930.00 EXTENDED 1.45 FEET 

3470 ENCROACHMENT STATIONS= 1980.0 2120.0 TYPE= 1 TARGET= 140.000 

9930.000 3.45 1414.45 -00 1413.66 1414.88 .43 -24 -07 100000.00 

2400.0 .O 2400.0 .O .O 455.2 -0 138.6 29.7 100000.00 

.46 .OO 5.27 .OO .OOO -025 .OOO -000 1411 -00 1980.00 

-001723 203. 203. 203. 2 0 0 -00 140.00 2120.00 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM S P E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMED 

1 
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SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

3470 ENCROACHMENT STATIONS= 1970.0 2110.0 TYPE= 1 TARGET= 140.000 

10120.000 3.08 1415.08 1415.08 1414.34 1416.14 1.06 .61 -32 100000.00 

2400.0 -0 2400.0 -0 -0  290.1 -0  140.3 30.3 100000.00 

-46 -00 8.27 -00 -000 .025 -000 -000 1412.00 1970.00 

.007627 193. 193. 193. 20 15 0 .OO 140.00 2110.00 

*SECNO 10600.000 

3280 CROSS SECTION 10600.00 EXTENDED -53 FEET 

3470 ENCROACHMENT STATIONS= 1930.0 2070.0 TYPE= 1 TARGET= 140.000 

10600.000 2.53 1418.53 .OO 1417.59 1419.46 -93 3.28 -04 100000.00 

2400.0 .O 2400.0 -0  -0  309.6 -0  143.6 31.9 100000.00 

-48 -00 7.75 .OO -000 -025 -000 -000 1416.00 1930.00 

.006150 480. 480. 480. 2 0 0 .OO 140.00 2070.00 
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..................................... 
HEC-2 WATER SURFACE PROFILES 

T H I S  RUN EXECUTE0 09JAN98 09:03:07 



Version 4.6.2; M a y  1 9 9 1  
..................................... 

a - ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

FLOWS FROM F I S  STUDY 

SUMMARY PRINTOUT TABLE 1 1 0  

SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 

PAGE 54 

SECNO CWSEL DIFKWS EG TOPUID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 
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SECNO CUSEL DIFKUS EG T OPUID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 
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SECNO CWSEL DIFKWS EG TOPUID 

881.12 

140.00 

412.63 

140.00 

546.80 

140.00 

488.67 

140.00 

QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR 



PACE 57 

* S FROM F I S  STUDY 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRO ELLC ELMIN Q CUSEL C R l U S  E G 10*KS VCH AREA .01K 



SECNO 

09:03:02 

XLCK 

147.00 

147.00 

100.00 

100.00 

74.00 

74.00 

74.00 

74.00 

74 .OO 
74.00 

152.00 

152.00 

202.00 

202.00 

306.00 

306.00 

102.00 

102.00 

306.00 
306.00 

307.00 

307.00 

203.00 

203.00 

306.00 

306.00 

202.00 

202.00 

300.00 

300.00 

400.00 

400.00 

100.00 

100.00 

09:03:02 

ELTRO 

-00 

-00 

.oo 

.oo 

-00 

-00 

. 00 
-00 

1398.00 

1398.00 

.oo 
-00 

.oo 
-00 

-00 

-00 

-00 
-00 

-00 

-00 

.oo 

. 00 

-00 

.oo 

-00 

-00 

-00 

-00 

-00 

.oo 

-00 

.oo 

-00 

. 00 

ELLC 

-00 

.oo 

.oo 

. 00 

-00 

.oo 

-00 

.oo 

-00 
-00 

-00 

-00 

. 00 

.oo 

-00 

.oo 

-00 

. 00 

.oo 

.oo 

-00 

. 00 

.oo 
-00 

.oo 
-00 

.oo 

.oo 

.oo 
-00 

.oo 
-00 

-00 

-00 

CUSEL 

1394.78 

1394.64 

1394.93 

1394.85 

1393.33 

1393.27 

1396.29 

1396.29 

1396.53 

1396.53 

1396.75 

1396.75 

1396.87 

1396.87 

1397.06 

1397.05 

1397.13 
1397.13 

CRIUS 

-00 

.oo 

.oo 
-00 

-00 

-00 

-00 

.oo 

-00 
-00 

-00 

-00 

-00 

-00 

-00 

.oo 

-00 

-00 

-00 

.oo 

-00 

.oo 

-00 

-00 

.oo 
-00 

-00 

-00 

-00 

.oo 

-00 

.oo 

-00 

-00 

VCH 

4.90 

5.85 

4.49 

5.08 

13.31 

13.43 

4.22 
4.23 

4.17 
4.18 

3.25 

3.26 

3.33 

3.34 

3.85 

3.86 

4.09 
4.10 

4.46 

4.46 

4.90 

4.90 

5.14 

5.14 

5.41 

5.42 

' 5.54 

5.54 

5 -67 
5.74 

5.76 

5.85 

5.25 

5.30 

I 
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AREA .01K 
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SECNO XLCH ELTRD 

.oo 

. 00 

1405.41 

1405.41 

.oo 

.oo 

.oo 

.oo 

1409.10 

1409.10 

. 00 

. 00 

. 00 

.oo 

-00 

.oo 

.oo 
-00 

.oo 
-00 

.oo 

.oo 

-00 

-00 

-00 

.oo 

ELLC 

-00 

-00 

1402.22 

1402.22 

. 00 

-00 

-00 

.oo 

1403.08 

1403.08 

-00 

-00 

.oo 
-00 

.oo 
-00 

.oo 
-00 

. 00 

.oo 

-00 

-00 

-00 

.oo 

-00 

-00 

ELMIN 

1395.74 

1395.74 

1396.12 

1396.12 

1396 -44 

1396.44 

1397.02 

1397.02 

1397.98 

1397.98 

1398.40 

1398.40 

1399.00 

1399.00 

1399.27 

1399.27 

1408.00 

1408.00 

1409.00 

1409.00 

1409.00 

1409.00 

1410.00 

1410.00 

1410.00 

1410.00 

CUSEL 

1401.27 

1401.23 

1401 -04 

1400.99 

1402.13 

1402.10 

1401 -80 

1401 -77 

1404.46 

1404.46 

1405.60 

1405.57 

1405.75 

1405.68 

1405 -80 

1405.94 

1410.57 

1410.89 

1410.89 

1411 -62 

1412.01 

1412.91 

1412.67 

1413.45 

1413.30 

1414.27 

VCH AREA .01K 

PAGE 60 

SECNO Q CUSEL OIFWSP DIFUSX DIFKUS TOPUID XLCH 
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SECNO Q CUSEL DIFWSP DIFWSX DIFKUS TOPWID XLCH 



SECNO Q CUSEL DIFUSP 

PAGE 62 

DIFUSX DIFKWS TOPWID XLCH 

-.06 -00 58-00 77-00 
- -06 -.04 58.00 77.00 

- .23 .OO 58.00 110.00 
- .24 -.05 58.00 110.00 

1.09 -00 105.48 113.00 
1.11 -.03 102.63 113.00 
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SUMMARY .OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 4256.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4256.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4400.000 PROFILE= 1 CONVEYANCE CHANGE OUTSlDE ACCEPTABLE RANGE 

' 'ING SECNO= 4500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

ING SECNO= 4573.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE I) 
WARNING SECNO= 4573.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4574.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



WARNING SECNO= 

WARNING SECNO= 

WP.RNING SECNO= 

- 
WARNING SECNO= 

WARNING SECNO= 

WARNING SECNO= 

WARNING SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

WARNING SECNO= 

WARNING SECNO= 

e ING SECNO= 

WARNING SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

4574.000 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

7800.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

7800.000 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

7987.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

7 9 8 7 . 0 0 0  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

8262.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

8 2 6 2 . 0 0 0  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

8 4 0 0 . 0 0 0  PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

8850.000 PROFILE- 1 C R I T I C A L  DEPTH ASSUMED 

8850.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

8850.000 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

8850.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 

8850.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

8 8 5 0 . 0 0 0  PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE USEL 

8851.000 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

8851.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

8 8 5 1 . 0 0 0  PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

8851.000 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

8 8 5 1 . 0 0 0  PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

8851.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

9 0 0 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

9000.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

9 7 3 1 . 0 0 0  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

9 9 3 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

10120.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 

10120.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

10120.000 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE USEL 

CAUTION SECNO= 10600.000 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 10600.000 PROF1 LE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1 
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CAUTION SECNO= 10600.000 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 

FLOODWAY DATA, FLOWS FROM F I S  STUDY 

PROFILE NO. 2 

- - - - - - - FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 

WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODUAY FLOODWAY 
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FLOODWAY DATA, FLOWS FROM F I S  STUDY 

PROFILE NO. 2 

- - - - - - - FLOODWAY - - - - - - -  WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH UITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 





APPENDIX E 

HYDRAULIC ANALYSIS SUPPORTING 
DOCUMENTATION 

CROSS-SECTION PLOTS 

EXISTING CONDITIONS 



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1383,60 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1384,26 f t  



Pro f i i e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1385,93 f t  



Pro f i l e  1  
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1388,80 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO cfs 
Computed W a t e r  Surface = 1390,50 ft 



P r o f i i e  1 
Flow D i scha rge  = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1391,46 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1392,lO f t  



P r o f i l e  1 
Flow Discharge = 6000j00 c f s  
Computed W a t e r  S u r f a c e  = 1392,40 f t  



P r o f i i e  1 
Flow Discharge = 6000,OO c f s  

Computed W a t e r  S u r f a c e  = 139249 f t  





P r o f i l e  1 
FLOW Discharge = 6000,OO cfs 
Computed W a t e r  S u r f a c e  = 1393,28 f t  



P r o f i i e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1393,90 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1394,15 f t  



P r o f i i e  1 
Flow Discharge = 6000,OO cfs 
Computed W a t e r  S u r f a c e  = 1394,41 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1394,82 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO cfs 
Computed Water Surface = 1395,50 ft 



Prof i le  1 
Flow Discharge = 6000,OO c f s  
Computed Wate r  S u r f a c e  = 1396,61 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1396,98 f t  





P r o f i i e  1 
Flow Discharge = 2400,OO cfs 
Computed Water Surfcxce = 1396,93 f t  



P r o f i l e  1 
Flow Discharge = 2400,OO c f s  
Computed W a t e r  S u r f a c e  = 1397,51 f t  



P r o f i i e  1 
Flow Discharge = 2'400.00 c f s  
Computed W a t e r  S u r f a c e  = 1399,60 f t  



Pro f i le  1 
Flow Discharge = 2400.00 c f s  
Computed Wa te r  S u r f a c e  = 1399,75 f t  



P r o f i l e  1 
Flow Discharge = 2400,OO c f s  
Computed Water S u r f a c e  = 1399,86 f t  



Pro f i l e  1 
Flow Discharge = 2400,OO c f s  
Computed Wate r  S u r f a c e  = 1399,81 f t  



P r o f i l e  1 
F\ow Discharge = 2400.00 c f s  
Computed W a t e r  S u r f a c e  = 1400,02 f t  



P r o f i l e  1 
Flow Discharge = 2400,OO c f s  
Computed W a t e r  S u r f a c e  = 1400,90 f t  



P r o f i l e  1 
Flow Discharge = 2400,OO c f s  
Computed Water S u r f a c e  = 1401.53 ft 



P r o f i i e  1 
Flow Discharge = 2400.00 c f s  
C o m ~ u t e d  Wate r  S u r f a c e  = 1402.59 f t  



P r o f i l e  1 
Flow Discharge = 2400,OO c f s  
Computed W a t e r  S u r f a c e  = 1403,50 f t  



Pro f i l e  1 
F\ow Discharge = 2400,OO c f s  
C o m ~ u t e d  W a t e r  S u r f a c e  = 1404,66 f t  



P r o f i i e  1 
Flow Discharge = 2400.00 c f s  
Computed W a t e r  S u r f a c e  = 1405.85 f t  



Pro f i l e  1  
Flow Discharge = 2400,OO c f s  
C o m ~ u t e d  Water  Su r f ace  = 1406,28 f t  



Profi le 1 
Flow Discharge = 2400.00 c f s  - Computed Water  Surface = 1406.54 f t  



Profile I 

Flar Dkchargc - 2400.00 cfr  

- 
Computed V o t e r  Surface = 140680 f t  



Profllc 1 

Flow Uscharge = 2400.00 c f r  

- 
Conputed Wate r  Surface = 1407.40 f t  



Preflle I 

flow Dlschorge = 2400.00 c f s  

- Computed V a t e r  Surface = 1408.39 f t  



Profile 1 
Flow Discharge = 2400.00 c f s  - C o n ~ u t e d  W a t e r  Surfoce = 1409.16 ft 



Prof l le  1 

Flow Discharge = 2400.00 c f s  

- 
Conputed Water  Sur face  = 1409.48 f t  



Prof l ie  1 

Flow Diachorgc * 2400.00 c f s  

- 
Conouted W a t e r  S u r f a c e  = 1410.25 f t  



ProPne I 

Flo?, Dtschorge = 2400.00 cf5  

- 
Conputed V a t e r  Surface . 1410.67 ft  



ProfIIe 1 

Flow Discharge = 2400.00 c f s  

- 
Conputed V a t e r  Surface = 1411.42 Ft I 



Proflle 1 

Flow D I s c ~ ~ P ~ c  = 2400.00 c f s  

Conputed Vater  Surface * 1411.43 f t  



Profrie 1 

Flow Dlrchorge = 2400.00 cfs  

- Computed Voter  Surface = 1411.76 ft 



Profi le 1 

Flow Discharge = 2400.00 c f s  

- Computed V a t e ~  Surface = 1412.55 f t  



Proflle I 

fiow Discharge - 2400.00 c f s  

- ConDuted 'Water  S u r f a c e  = 1413.31 f t  



Profl le I 

FLOW Discharge = 2400.00 c f s  

- Conputed Water Sur face  = 1413.66 f t  



P r o f i l e  1 

F low Discharge = 2400.00 c f s  

- Computed  W a t e r  S u r f a c e  = 1414.34 f t  



Pro f i l e  1 

Flow Discharge = 2400.00 c f s  

- Cornouted Water  Sur face = 1417,58 f t  



APPENDIX E 

HYDRAULIC ANALYSIS SUPPORTING 
DOCUMENTATION 

CROSS-SECTION PLOTS 

PROPOSED CONDITIONS 



Pro f i t e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1383,60 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1383,80 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1384,02 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1384,02 f t  



P r o f i l e  1 
Ftow D ischarge  = 6000000 c f s  
Computed W a t e r  S u r f a c e  = 1385,48 f t  

P r o f i l e  2 
Computed W a t e r  Surfcxce = 1385,37 f t  



Pro f i l e  1 
Ftow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1387,OO f t  

P ro f i l e  2 
Computed W a t e r  S u r f a c e  = 1387,17 f t  



Pro f i t e  1  
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1388,62 f t  

P ro f i l e  2 
Computed W a t e r  S u r f a c e  = 1388,49 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1389,54 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1389,43 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1390,20 f t  

P ro f i l e  2 
Computed W a t e r  S u r f a c e  = 1390,13 f t  



P r o f i l e  1 
Flow Discharge = 6000t00 c f s  
Computed W a t e r  S u r f a c e  = 1390,56 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1390,47 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1390,71 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1390,68 f t  



P r o f i l e  1 
Flow D ischarge  = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1391,17 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1391+32 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1391,71 f t  

Prof iLe 2 
Computed W a t e r  S u r f a c e  = 1391,93 f t  



Pro f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed Wcxter S u r f ~ c e  = 1392,34 f t  

P ro f i i e  2 
Computed W a t e r  S u r f a c e  = 1392,57 f t  



Prof i le  1 
Flow Discharge = 6000,OO c f s  
Computed Water  S u r f a c e  = 1392,58 f t  

Prof i le  2  
Computed Water  Su r face  = 1392,76 f t  



P r o f i l e  1 
Flow Discharge = 6000800 c f s  
Computed W a t e r  S u r f a c e  = 1392,75 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1392,91 f t  





P r o f i l e  1 
FLOW D ischa rge  = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1394,58 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1394,55 f t  



P r o f i l e  1 
Flow Discharge = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1394,77 f t  

P r o f i l e  2 
Computed W a t e r  S u r f  ace  = 1394864 f t  





P r o f i l e  1 
FLOW D ischa rge  = 6000,OO c f s  
Computed W a t e r  S u r f a c e  = 1393,33 f t  

P r o f i l e  2 
Computed Wcxter S u r f a c e  = 1393,27 f t  



P r o f i l e  1 
Flow D i scha rge  = 2400,OO c f s  
Computed W a t e r  S u r f ~ c e  = 1396,29 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1396,28 f t  



P r o f i l e  1 
Flow Discharge = 2400100 cfs 
Computed W a t e r  S u r f a c e  = 1396,53 f t  

P r o f i l e  2  
Computed W a t e r  S u r f a c e  = 1396,53 f t  



P r o f i l e  1 
Flow Discharge = 2400.00 c f s  
Computed W a t e r  S u r f a c e  = 1396,75 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1396,74 f t  



P r o f i l e  1 
Flow D i scha rge  = 2400,OO c f s  
Computed W a t e r  S u r f a c e  = 1396,87 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1396,86 f t  



P r o f i l e  1  
Flow Discharge = 2400,00 c f s  
Computed W a t e r  S u r f a c e  = 1397,05 f t  

P r o f i l e  2 
Computed W a t e r  S u r f a c e  = 1397,05 f t  











ProfiLe 1 
Flow Discharge = 2400,OO c f s  
Computed Wa te r  S u r f a c e  = 1398,81 f t  

ProfiLe 2 
Computed Wa te r  S u r f a c e  = 1398,81 f t  



P r o f i i e  1 
Flow Discharge = 2400,OO c f s  
Computed W a t e r  S u r f ~ c e  = 1399,26 f t  

P ro f i i e  2 
Computed W a t e r  Su r f ace  = 1399,25 f t  





P r o f i l e  1 
Flow Discharge = 2400,OO c f s  
Computed W a t e r  S u r f a c e  = 1400,99 f t  

P ro f i l e  2 
C o m p u t ~ d  W a t e r  S u r f a c e  = 1400,95 f t  



P r o f l l e  1  
Flow Discharge = 2400.00 c f s  - Conputed Water Surface = 1401.27 f t  

P r o f i l e  2 - Conputed Water Surface = 1401.23 f t  





ProfIte I 

Flo. Discharge * 2400.00 cfs  

- 
Computed V n t c r  Surface = 1402.12 f t  

P rornc  2 

- 
Computed V o t e r  SurPace i 1402.10 f t  



Preflle 1 

flaw Dlrchargr 1 2400.00 c f s  

- 
Computed V n t e r  Surface = 1401.80 ft 

Pro f l l e  2 

- 
Conputcd V a t r c  Surface - 1401.76 f t  



Profile 1 

- FIO* Discharge = 2400.00 CFS 
C O n ~ u t ~ d  V a t o r  Sur face  = 1404.43 F t  

Prof l le  2 - Computed V a t e r  S u r f a c e  = 1404.46 ~t 



Pro f le  1 

Flow Discharge * 8400.00 c f s  

- 
Conputed W a t e r  Sur foce  = 1405.59 f t  

Profile 2 

- 
Conputed W a t e r  S u r f a c e  = 1405.56 f t  



Prof i le  1 

FIor Discharge = 2400.00 c f s  

- 
Computed W a t e r  Surface = 1405.74 ft 

Proflte 2 

- 
Conputed V o t e r  Surface = 1405.67 ft 



Profile 1 

Flow Dlscharpe - 2400.00 cfs 

- 
Conputed Va tc r  Surface * 1405.80 f t  

Profile 2 

- 
Conputed Va te r  Surface = 1405.94 ~t 



Proflle I 

Flow DlSChar~e = 2400.00 cfs  

- 
Conputed 'dater Surface * 1410.57 f t  

Profile 2 

- 
Computed Water Surface = 1410.88 f t  



Profile I 

Flow Dlschorge - 2400.00 c f s  

- 
Conputed V o t e r  Surface = 1410.89 f t  

Profne  2 

- 
Conputed V o t e r  Surface : 1411.62 ft 



Profl le I 

Flow Dlrcharge - 2400.00 c f r  

- 
Conputed Voter  Surforre = 1412.01 f t  

Profi le 2 

- 
Computed Waiter  Surface = 1412.91 f t  



Profi le i 

Ftor Dlschargp = 2400.00 c f s  

- 
Computed V a t e r  Surface = 1412.67 f t  

Proflle 2 

- 
Computed V a t e r  Surface = 1413.44 f t  



P r o f l l e  1 

Flow DISCharge = 2400.00 c f s  

- 
C o n p u t e d  W a t e r  S u r f a c e  = 1413.30 F t  

P r o f i l e  2 

- 
C o n p u t e d  W a t e r  S u r f a c e  = 1414.27 f t  



P r o f i l e  I 

Flow Discharge = 2400.00 c f s  

- 
Conputed  Water  Surface = 1413.66 f t  

P r o f l l e  2 

- 
Conputed  Water Surface = 1414.44 f t  



Pro f i l e  1 

Flow Discharge = 2400.00 c f s  

- 
Computed Water Sur face = 1414.34 f t  

P ro f i l e  2 

- 
Computed Water Surface = 1415.08 f t  



P r o f i l e  1 

Flow Discharge = 2400,OO c f s  

- 
Computed W a t e r  S u r f a c e  = 1417.58 f t  

P r o f i l e  2 

- 
C o n p i i t e d  Wa te r  S u r f a c e  = 1418.52 ft 



APPENDIX G 

FINAL CONSTRUCTION PLANS 
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8 
Top EIev At 

WrW .Length End Of Wng 

A 45' 3' -0' 1403.5 

s1 74'30' 30'-0' 1411.0 

180' €0'-0. 1401.0 

Cl 39'30' 
46'-6' 1408-25 

c, 45' 
22'-6' 1405.5 

D 74' 63' -0' 1397.8 
L 





box culvert and wlngwalls 

Add 10' x 8' x 72' -1 '/2' Precast Box Culvert 
to each slde of exlstlng Box Culvd 

Cst Q Swsetwater 4ve. 

Removal Notez 
Exact Ilmlts of wlngwall 
& f tg removal shall be 
determined by the engineer 

M a  Bit. J t  FIller befwm In the fleld. 
exstfng Swlk & New Swlk r y p )  

Exlstlng telephone iwndults 
to be protect& and suppwted 

Exlstlng a b a n d w  dr ip Inlet and 60' 
durlng c#strwfIm and embedded 
In the new sldewalk 

Starm Drafn to be r w s d  as nsmssary 
to am@& lnsfalatlon o f  precast box 
cuIvert & wnstructlon of wlngwalls. 

I' Open Jt  between exlstlng 
Barrler & New Barrier ITyp) 

For Removal of Exlstlng Barrler, . 

See MI  8, D-6.9 r y p )  

New , E x l s t I ~  

CUTOFF WALL INTERFACE 

I 
~-~------------------~-------~--------~---------.-.......-.------ I 

f 
,__________-___ _ _ - _ _ - - - - _ _ _ _ 7  r _ _ _ _ _ _ - - - - - - 7  ._.__________ 

Notest 
9 

3 I , 3 I I 
, , , ,  , I. Contractor shall be respaxlble for deslpnlng L i i  , , 

a 8 

2 ,  , ,  skewed end sect lm In cross hatched areas. 
, #  1 ,  

8 ,  . ' 
, , , x , , Contractor shall also be resp~nstble for 
3 ,  , 8 , a  

I I  : 
L - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . . . . . . . . .  , deslgnlng headwall, w11xjwaIis & cutoff 

I wails necessary for the coiistructlon of 

ELEVATION 
CBC 401 

fhls culvert. - I 
2. Precast / Cast-In- Place Reln forcltx~ 

SHEA BLVD - THUNDERBIRD RD 



1. Contractor Shall Be RespnsIble For Deslgnlm~ 
Skewed End S&Im In Crcxss Hatched Areas. 
Contractw Shall Also Be R~spnsIble Fw LksIgnlng 
Headwail, WI~l~waIls & Cutoff  Walls Nea?ssary Fw 
The ConrtructIon Of  Tnls Culven'. 

I 
ww 1 0 

Tbp Elev At 
Lmh 1 E M  Of W J ~ J  

! 

A 

B 

C1 124"38'l7' 37'-0' i 1389.0 
I 1 

c2 - j nl-o* 1 m . o  

I 
D 1 90' 15'-6' 1 1391.5 

I 

SO0 16'-0' / 1391.5 
I 

I 
24"38'l7' 1 67'-0' j 1387.0 

! 



PLAN 





Handrall Post 

2'-5' dowels ff 12' 
EF Embed 9" In I' - drilled hole & wlfh 

apprwed epoxy adheslve 

Remove exlstlnp 
parfs and roughen 

=7 top of m e t e  
P/ 
1 

cy 

4 - 3 ' x 5' Expansion BASE PLATE 

Remove concrete In exlstfnp 
barrler as shown In crass 
hatch area. Clean exlstlnp 
vertJwl relnforclrg and 
I m r w a t e  In new work 

REMOVALS OF EXISTING BARRIER 
STRUCTURE 401 

SPDOT15.DGN V n r W  
oooocSYSTI).(Eoowo 





28' -0' Clear Span 

I 
28' -0' Clear Span 

1 I 

6' C m .  Slab wlth 
6' x 6' W2.9 x W2.9 WWF 

4 

- 7' -0' Clf at Mldpdnt 

1G'-0' Mln. Clr. at 10.32' Clr at Mldpdnt 

28' x 10.32' Arch Culvert 

I 

4 6' Conc. Slab wlth f I 
6' x 6' W2.9 x W2.9 WWF 

Lwdlng Condltlons Safe Soll - 
t 
4 Bearing Pressure 

6' Corn. Slab wlth 
6' x 6' W2.9 x W2.9 WWF 



APPENDIX G 

FINAL CONSTRUCTION PLANS 

AS-BUILT PLANS 
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APPENDIX H 

APPLICATION/CERTIFICATION FORMS 



X Riverine . - 
- Coastal 
- Alluvial Fan 

Shallow Flooding (e.g. Zones 
A 0  and AH) 

- Lakes 

4' 

Affected by 
windlwave action 
- Yes 
- No 

FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. Burden No. 3067-0148 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Expires July 31, 1997 

X Channelization - 
- Levee/Floodwall 
X BridgelCulvert - 
- Dam 
- Coastal 
- Fill 
- Pump Station 

None 
- Channel Relocation 
X Excavation - 
- Other (describe) 

FEMA USE ONLY 

X Water Resources - 
- Hydrology 
X Hydraulics - 
- Sediment Transport 
- Interior Drainage 

- Structural 
- Geotechnical 
- Land Surveying - 
- Other (describe) 

I - Other (describe) I 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the time for 
reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the 
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, S.W., Washington, DC 20472; and to the Office of 
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 

1. OVERVIEW 

1. The basis for this revision request is (are): (check all that apply) 
X Physical change - 

- Existing 
X Proposed 

lmproFd methodology 
- Improved data 
- Floodway revision 
- Other 

Explain Proposed Channelization of 7850' of lndian Bend Wash, 40th Street to Hearn Road. 
2. Flooding Source: lndian Bend Wash 
3. Project Namelldentifier: lndian Bend Wash Channelization 
4. FEMA zone designations affected: A3 and A6 

(example: A, AH, AO, A1-A30, A99, AE, V, V1-30, VE, B, C, D, X) 
5. The NFlP map panel(s) affected for all impacted communities is (are): 

*Attach completed "Certification by Registered Professional Engineer andlor Land Surveyor" Form for each discipline 
checked. (Form 2) 

2. FLOODWAY INFORMATION 

7. Does the affected flooding source have a floodway designated on the effective FIRM or FBFM? - X Yes - No 
8. Does the revised floodway delineation differ from that shown on the effective FIRM or FBFM? - X Yes -No 

If yes, give reason: Proposed Channelization, will contain 100-year discharge. 

Form 81-89, AUG 93 Revision Requestor and Community Official Form Form 1 Page 1 of 4 

6. The area of revision encompasses the following types of flooding, structures, and associated disciplines: 
(check all that apply) 

Tvpes of Floodinq Structures Disciplines* 

Panel No. 

0005D 

1680F 

1660F 

Effective Date 

02/08/83 
State 

TX 

AZ 
AZ 

County 
Harris, Fort 

Maricopa 

Maricopa 

Community No. 
EX: 480301 

040051 

040051 

Map No. 
480301 

0413C1680F 

0413C1660F 

Community 

Katy, City 

Phoenix, City 

Phoenix, City 



Attach copy of either a public notice distributed by the community stating the community's intent to revise the floodway 
or a statement by the community that it has notified all affected property owners and affected adjacent jurisdictions. 

I If yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the I 
@ 

I approval of the revised floodway by the appropriate State agency. 1 
3. PROPOSED ENCROACHMENTS 

10. With floodways: 

9. Does the State have jurisdiction over the floodway or its adoption by communities participating in the N F I P ? Y e s  
X N o  

1A. Does the revision request involve fill, new construction, substantial improvement, or other development in the 
floodway? X Y e s  -No 

1 B. If yes, does the development cause the 100-year water-surface elevation to increase at any location by more 
than 0.000 feet? - Yes X No 

I 11. Without floodways: 

2A. Does the revision request involve fill, new construction, substantial improvement, or other develop-ment in 
the 100-year floodplain? - Yes - No 

2B. If yes, does the cumulative effect of all development that has occurred since the effective SFHA was 
originally identified cause the 100-year water-surface elevation to increase at any location by more than one 
foot (or other surcharge limit if community or state has adopted more stringent criteria) ? 
- Yes -No 

I If the answer to either Items 1 B or 2B is yes, please provide documentation that all requirements of Section 65.12 of the 
NFlP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, 
concurrence of CEO, and certification that no insurable structures are impacted. 

4. REVISION REQUESTOR ACKNOWLEDGMENT @ 2 Having read NFIP Regulations, 44 CFR Ch. I parts !B. 60, 61, and 72 I believe that the proposed revision X is 

I - isnot in complian~e with the requirements of the aforementioned NFlP Regulations. 
5. COMMUNITY OFFICIAL ACKNOWLEDGMENT 

13. Was this revision request reviewed by the community for compliance with the community's adopted floodplain 
management ordinances? X Yes - No 

14. Does this revision request have the endorsement of the community? X Yes - No 

I If no to either of the above questions, please explain: I 
Please note that community acknowledgment andlor notification is required for all requests as outlined in Section 65.4 
(b) of the NFlP Regulations. 

6. OPERATION AND MAINTENANCE 

15. Does the.physical change involve a flood control structure (e.g.. levees, floodwalls, channelizatbn, basins, dams)? 
X Yes - No - 

If yes, please provide the following information for each of the new flood control structures: 
A. Inspection of the flood control project will be conducted periodically by City of Phoenix 

(entity) 
with a maximum interval of months between inspections. 

B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control 
facilities will be conducted by Citv of Phoenix 

(entity) 
to ensure the integrity and degree of flood protection of the structure. 

C. A formal plan of operation, including documentation of the flood warning system, specific actions and 
assignments of responsibility by individual name or title, and provisions for testing the plan at intervals not less 
than one year, - has X has not been prepared for the flood control structure. 
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D. The community is willing to assume responsibility for X performing X overseeing compliance with the 
maintenance and operation plans of the Indian Bend Wash Channelization 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will 
provide the necessary services without cost to the Federal government. 1 I Attach operation and maintenance plans (Yet to be developed) I 

7. REQUESTED RESPONSE FROM FEMA 

16. After examining the pertinent NFlP regulations and reviewing the document entitled "Appeals, Revisions, and 
Amendments to Flood Insurance Maps: A Guide for Community Officials," dated January 1990, this request is for a: 

L a  CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would 
justify a map revision (LOMR or PMR), or proposed hydrology changes (see 44 CFR Ch. I, 
Parts 60, 65, and 72). 

- b. LOMR A letter from FEMA officially revising the current NFlP map to show changes to floodplains, 
floodways, or flood elevations. LOMRs typically depict decreased flood hazards. (See 44 CFR 
Ch. I Parts 60 and 65.) 

- c. PMR A reprinted NFIP map incorporating changes to floodplains, floodways, or flood elevations. 
Because of the time and cost involved to change, reprint, and redistribute an NFlP map, a PMR 
is usually processed when a revision reflects increased flood hazards or large-scope changes. 
(See 44 CFR Ch. I ,  Parts 60 and 65.) 

Other: Describe: I 
8. FORMS INCLUDED 

I Hydrologic analysis for flooding source differs from that - Hydrologic Analysis Form (Form 3) 
used to develop FlRM 

* 
Hydraulic analysis for riverine flooding differs from that - X Riverine Hydraulic Analysis Form 
used to develop FIRM (Form 4) 

17. Form 2 entitled, "Certification by Registered Professional Engineer and/or Land Surveyor" must be submitted. 

The following forms should be included with this request if (check the included forms): 

The request is based on updated topographic information - X Riverinelcoastal Mapping Form 
or a revised floodplain or floodway delineation is requested (Form 5) 

The request involves any type of channel modification X Channelization Form (Form 6) I 
The request involves new bridge or culvert or revised - X Bridge/Culvert Form (Form 7) 
analysis of an existing bridge or culvert 

The request involves a new revised levee/floodwall - Levee/Floodwall System Analysis Form 
system (Form 8) 

The request involves analysis of coastal flooding - Coastal Analysis Form (Form 9) I 
The request involves coastal structures credited as - Coastal Structures (Form 10) 
providing protection from the 100-year flood. 

The request involves an existing, proposed, or modified 
dam 

- Dam Form (Form 11) 

The request involves structures credited as providing - Alluvial Fan Flooding Form (Form 12) 
protection from the 100-year flood on an alluvial fan 
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9. INITIAL REVIEW FEE 

18. The minimum initial review fee for the appropriate request category has been included. 
X Yes -No 

lnitialfee amount: $ 3,100.00 

19. This request is for a project that is for public benefit and is primarily intended for flood loss reduction to insurable 
structures in identified flood hazard areas which were in existence prior to the commencement of construction of the 
flood control project. 

-Yes X No 

20. This request is to correct map errors, to include the effects of natural changes within the areas of special flood 
hazards, or solely to provide more detailed data. 

- Yes -No 

Note: I understand that my signature indicates that all 
information submitted in support of this request is correct. 

, A -  
Signature of Revisi ion Requestor 

Dennis L. Richards. P. E.. Vice President 
Printed Name and Title of Revision Requestor 

Simons. Li & Associates. lnc. 
Company Name 

(602) 491 -1 393 
Telephone No. Date 

Note: Signature indicates that the community under- 
stands, from the revision requestor, the impacts of the 
revision on flooding conditions in the community. 

Signature of Community Official 

Michael S. Elligood, P.D., Chief Engineer and 
General Manager, Flood Control District of 
Maricopa County 

Printed Name and Title of Community Official 

City of Phoenix. Arizona 
Community Name 

Date 

Does this request impact any other communities: - Yes X No 

If yes, attach letters from all affected jurisdictions acknowledging revision request and approving charlges to floodway, if 
applicable. 

Note: ~lthough a photograph of physical changes is not required, it may be helpful for FEMA's review. 
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9. INITIAL REVIEW FEE 

18. The minimum initial review fee for the appropriate request category has been included: X Yes - No 
Initial fee amount: $ 3,100.00 

or 

1 19. This request is for a project that is for public benefit and is primarily intended for flood loss reduction to insurable 
structures in identified flood hazard areas which were in existence prior to the commencement of construction of the 
flood control project. - Yes - No 

20. This request is to correct map errors, to include the effects of natural changes within the areas of special flood 
hazards, or solely to provide more detailed data. Y e s  - No 

Note: I understand that my signature indicates that all 
information submitted in support of this request is correct. 

Note: Signature indicates that the community under- 
stands, from the revision requestor. the impacts of the 
revision on flooding conditions in the community. 

Dennis L. Richards. P. E.. Vice President 
Printed Name and Title of Revision Requestor 

Rav Acuna. Floodplain Manaaer 
Printed Name and Title of Community Official 

Simons. Li & Associates. Inc. 
Company Name 

Does this request impact any other communities: - Yes X N o  

City of Phoenix. Arizona 
Community Name 

(602) 491 -1 393 
Tele~hone No. 

1 /14 /98 
Date 

If yes, attach letters from all affected jurisdictions acknowledging revision request and approving changes to floodway, if 
applicable. 

Date 

Note: Although a photograph of physical changes is not required, it may be helpful for FEMA's review. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
CERTIFICATION BY REGISTERED PROFESSIONAL 

ENGINEER AND/OR LAND SURVEYOR FORM 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2 

O.M.B. Burden No. 3067-0148 
Expires July 31. 1997 

2. 1 am licensed with an expertise in: Hydrology, Hydraulics, Sediment Transport and Interior Drainage. 
[example: water resources (hydrology, hydraulics, sediment transport, inferior drainage)* structural, 
geotechnical, land surveying.] 

FEMA USE ONLY 

3. l have 27 years experience in the expertise listed above. 

4. 1 have - prepared X reviewed the attached supporting data and analyses related to my expertise. 

5. 1 have - have not visited and physically viewed the project. 

6. In my opinion, the following analyses andlor designs, islare being certified: Hydraulics 

7. Based upon the following review, the modifications in place have been constructed in general accordance with 
plans and specifications. 

Basis for above statement: (check all that apply) NIA CLOMR 

a. - Viewed all phases of actual construction. 
b. - Compared plans and specifications with as-built survey information. 
c. - Examined plans and specifications and compared with completed projects. 
d. - Other: 

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

Name: Dennis L. Richards 

Title: Vice President 

Registration No.: 21560 Expiration Date: 3/31/98 

State: Arizona 

Type of License: Civil Engineer 

Signature 

Date ' 

Seal 
(Optional) 

*Specify Subdiscipline 
Note: Insert not applicable (NIA) when statement does not apply. 

FEMA F0mi81-89A. AUG 93 Certification by Registered Professional Engineer andlor Land Surveyor Form 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B. Burden No. 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS FORM Expires July 31, 1997 I FEMA USE o N L 7  

i 
PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing 
and reviewing the 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, S.W., 
Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washinaton. DC 20503. 

Community Name: City of Phoenix 

Flooding Source: Indian Bend Wash 
(One form for each flooding source) 

Project Namelldentifier: Indian Bend Wash Channelization 

1. REACH TO BE REVISED 

Downstream Limit: 40th Street 

Upstream Limit: 32nd Street 

2. EFFECTIVE FIS 

- Not studied 

- Studied by approximate methods 

Downstream limit of study: 
Upstream limit of study: 

X Studied by detailed methods - 

Downstream limit of study: 40th Street 
Upstream limit of study: 32nd Street 

X Floodway delineated - 
Downstream limit of Floodway: 40th Street 
Upstream limit of Floodwav: 32nd Street 

3. HYDRAULIC ANALYSIS 

Why is the hydraulic analysisdifferent from that used to develop the FIRM? (Check all that apply) 

- Not studied in FIS 

- Improved hydrologic datalanalysis. Explain: 

I - 

lmproved hydraulic analysis. Explain: 

X Flood control structure. Explain: Channelizationlexcavation of a new channel, 40th Street to  Hearn - 
Road. 

Other. Explain: 
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3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

For areas which have detailed flooding: 
Full input and output listings along with files on diskette (if available) for each of the models listed below (items 1, 2, 3, 4, 
and 5) and summary of the source of input parameters used in the models must be provided. The summary must 
include a complete description of any changes made from model to model (e.g., duplicate effecfive model to corrected 
effecfive model). At a minimum, the Duplicate Effective (item I) and the Revised or Post-Project Conditions (item 4) 
models must be submitted. See instructions for directions on when other models may be required. 

Copies of the hydraulic analysis used in the effective FIS, referred to as the 
effective models (lo-, 50-, loo-, and 500-year multi-profile runs and the floodway 
run) must be obtained and then reproduced on the requestor's equipment to 
produce the duplicate effective model. This is required to assure that the effective 
model input data has been transferred correctly to the requestor's equipment and 
to assure that the revised data will be integrated into the effective data to provide 
a continuous FIS model uostream and downstream of the revised reach. 

For areas which do not have detailed flooding: 
Only the 100-year flood profile is required. A hydraulic model is not required for areas which do not have detailed 
flooding; however, BFEs may not be added to the revised FIRM. If a hydraulic model is developed for the area, items 3 
and 4 below must be submitted. 

( 2. Corrected Effective Model I Natural I Floodway 

1. Duplicate Effective Model 

The corrected effective model is the model that corrects any errors that occur in 
the duplicate effective model, adds any additional cross sections to the duplicate 
effective model, or incorporates more detailed topographic information than that 
used in the currently effective model. The corrected effective model must not 
reflect any man-made physical changes since the date of the effective model. An 
error could be a technical error in the modeling procedures, or any construction 
in the floodplain that occurred prior to the date of the effective model but was not 
incorporated into the effective model. 

3. Existing or Pre-Project Conditions Model 

The duplicate effective or corrected model is modified to produce the existina or 
pre-pro-iect conditions model to reflect any modifications that have occurred within 
the floodplain since the date of the effective model but prior to the construction of 
the project for which the revision is being requested. If no modification has 
occurred since the date of the effective model, then this model would be identical 
to the corrected effective or duplicate effective model. 

4. Revised or Post-Project Conditions Model 

Natural 

The existina or pre-oroiect conditions model (or duplicate effective or corrected 
effective model, as appropriate) is revised to reflect revised or post-project 
conditions. This model must incorporate any physical changes to the floodplain 
since the effective model was produced as well as the effects of the project. 
When the request is for proposed project this model should reflect proposed 
conditions. 

5. Other: Please attach a sheet describing all other models submitted. 

Floodway 

Natural 

X - 

Natural Floodway 

Floodway 

6. Hydraulic Analyses (only if hydraulic models are not developed) Please attach all calculations for the existing or pre- 
project conditions and the revised or post-project conditions. Proceed to Form 5 "RiverineICoastal Mapping Form." 
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4. MODEL PARAMETERS (from model used to revise 100-year water-surface elevation) 

1 1. Discharcres: Upstream Limit Downstream Limit 

I 100-vear I 2400 cfs I 6000 cfs 1 

Attach diagram showing changes in 100-year discharge 

2. Explain how the starting water-surface elevations were determined: -From November, 1997, LOMR request for 
Indian Bend Wash, Salt River to 40th Street, adjusted to project datum at 40th Street. 

3. Give range of friction loss coefficients (Manning's "n") Channel ............... 0.035 ........................ 
Overban ks .......... .0.040.. ...................... 

If friction loss coefficients are different anywhere along the revised reach from those used to develop the FIRM, give location, 
value used in the effective FIS, and revised values and an explanation as to how the revised values were determined. 

I Location I FIS I Revised I 

Explain: 

4. Describe how the cross section geometry data were determined (e.g., field survey, topographic map, taken from 
previous study) and list cross sections that were added. 

5. Were natural channel banks selected as the location of the left and right channel banks in this model? 

X Yes - No If no, explain why not: - 
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4. MODEL PARAMETERS (Cont'd) 

6. Explain how reach lengths for channel and overbanks were determined: 

Based on channel geometry of proposed design conditions and change in discharge. 

5. RESULTS (from model used to revise 100-year water-surface elevations) 
I 

1. Do the results indicate: 
a. Water-surface elevations higher than end points of cross sections? 

b. Supercritical depth? 

c. Critical depth? 

d. Other unique situations 

- Yes X N o  

X Yes -No - 

X Y e s  -No 

- Yes X N o  

If yes to any of the above, attach an explanation that discusses the situation and how it is presented on the profiles, 
tables, and maps. See Sections 5.5.1 and 5.5.6 of the TDN report. 

2. What is the maximum change in energy gradient between cross sections?: 4.96 ft. 

rl 3. What is the distance between the cross sections in 2 above?: 160 ft. 

5. Floodway determination 

a. What is the maximuril surcharge allowed by the community or State? 

b. What is the maximum surcharge for the revised conditions? 

1.0 foot 

1.0 foot 

I Specify location I Set. 9731 1 
c. What is the maximum velocity? 

Specify location 

13.3 fps 

Sec. 4573 

d. Are there any negative surcharge values at any cross section? 

If yes, the floodway may need to be widened. If it is not widened, please explain 

and indicate the maximum negative surcharge. 

X Yes -No - 

Explain: 

The floowday boundaries have been set to coincide with the channel excavation limits. The maximum 
negative surcharge is  0.1 foot. 
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5. RESULTS (Cont'd) 

J 6. Is the discharge value used to determine the floodway anywhere different from that used to determine the natural 
100-year flood elevations? - Yes X No 

If Yes, explain: 

1 7. 
DO 100-year water-surface elevations increase at any location? - Yes _2(_ No I 
If yes, please attach a list of the locations where the increases occur, state whether or not the increases arelocated 
on the requestor's property, and provide an explanation of the reason for the increases. (For example: State if the 
increase is due to till placed within the floodway fringe or placed within the currently adopted floodway limits.) 

I Please attach a completed comparison table entitled: Water-Surface Elevation Check (See page 6) 

6. REVISED FlRMlFBFM AND FLOOD PROFILES 
- - 

A. The revised water surface elevations tie into those computed by the effective FIS Model (lo-, 50-, loo-, and 500- 
1 year), downstream of the project at cross section NIA within feet (vertical) and upstream of the 

project at cross section within feet (vertical). 

B. The revised floodway elevations tie into those computed by the effective FIS model, downstream of the project at 

I 
cross section NIA within f e e t  (vertical) and upstream of the project at cross section within feet 
(vertical). 

C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, showing stream 
bed and profiles of all floods studies (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data), culverts, tributaries, corporate limits, and study limits. If channel 
distance has changed, the stationing should be revised for all profile sheets. 

D. Attach a Floodway Data Table showing data for each cross section listed in the published Floodway Data Table in 
the FIS report. 

I Proceed to RiverineICoastal Mapping Form 
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r-@ Y MANAGMENT AGENCY 
WATER SURFACE ELEVATION CHECK . 

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME /IDENTIFIER 

. . 

1.100.year (natural) Water Surface Elevation 2-Encroachment ( f loodway) Water Surface Elevation 3-Surcharge Value . 
Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses, MT.2 Form 4 Page 6 of 6 
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Washington, DC 20503. 

FEDERALEMERGENCYMANAGEMENTAGENCY 
RIVERINUCOASTAL MAPPING FORM 

Community Name: City of Phoenix 

Flooding Source: Indian Bend Wash 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
reviewing the 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, S.W., 
Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 

O.M.B. Burden No. 3067-0148 
Expires July 31. 1997 

Project Namelldentifier: Indian Bend Wash Channelization 

FEMA USE ONLY 

1. MAPPING CHANGES 

1. A topographic work map of suitable scale, contour interval, and planimetric definition must be submitted 
;bowing (indicate N/A when not applicable): 

Included 
A. Revised approximate 100-year floodplain boundaries (Zone A) - Yes -No XNIA  
B. Revised detailed 100- and 500-year floodplain boundaries - X Yes -No - NIA 
C Revised 100-year floodway boundaries - X Yes - No - NIA 
D. Location and alignment of all cross sections used in the revised hydraulic model with 

stationing control indicated - X Yes No - NIA 
E. Stream alignments, road and dam alignments - X Yes - No - NIA 
F. Current community boundaries - X Yes - No - NIA 
G. Effective 100- and 500-year floodplain and 100-year floodway boundaries from the 

FIRMIFBFM reduced or enlarged to the scale of the topographic work map - X Yes - No - NIA 
H. Tie-ins between the effective and revised 100- and 500-year floodplains and 1 00-year 

floodway boundaries - X Yes - No NIA 
1. The requestor's property boundaries and community easements - X Yes -No - NIA 
J. The signed certification of a registered professional engineer - X Yes - No - NIA 
K. Location and description of reference marks - X Yes - No - NIA 
L. Vertical datum (example: NGVD, NAVD, etc.) - X Yes -No - NIA 
M. Coastal zone designations tie into adjacent areas not being revised - Yes - No X NIA 
N. Location and alignment of all coastal transects used to revise the coastal analyses - Yes -No X NIA 

If any of the items above are marked no or NIA, please explain: No Zone A (Approximate Means). Project not in  
Coastal Zone. 

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 
1985; field survey, May 1979, beach profiles, June 1987, etc.)? Aerial DTM, June 1994 

I 3. What is the scale and contour interval of the following work maps? 

a. ~ffective FIS Not A~plicable scale Contour interval 
b. Revision Request 1 " = 200' scale 1 ft. Contour interval 

NOTE: Revised topographic information must be of equal or greater detail. 

4. Attach an annotated FlRM and FBFM at the scale of the effective FlRM and FBFM showing the revised 100-year 
and500-year floodplains and the 100-year floodway boundaries and how they tie into those shown on the effective FlRM 
and FBFM downstream and upstream of the revision or adjacent to the area of revision for coastal studies. 

Attach additional pages if needed. 
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1. MAPPING CHANGES (Cont'd) 

I 5. Flood Boundaries and 100-year water surface elevations: 

Has the 100-year floodplain been shifted or increased or the 100-year water surface elevation increased at any 
location on property other than the requestor's or community's? -Yes X No 

If yes, please give the location of shift or increase and an explanation for the increase. 

a. Have the affected property owners been notified of this shift or increase and the effect it will have on their property? 
- Yes - No 

If yes, please attach letters from these property owners stating they have no objections to the revised flood 
boundaries if a LOMR is being requested. 

b. What is the number of insurable structures that will be impacted by this shift or increase? 

6. Have the floodway boundaries shifted or increased at any location compared to those shown on the effective 
FBFM or FIRM: X Yes - No 

I If yes, explain: 

I Floodway boundary is coincident with excavation limit in  channelized reach. 

7. If a V-zone has been designated, has it been delineated to extend landward to the heel of the primary frontal dune? 
- Yes -No 

If no, explain: NIA 

I 8. Manual or digital map submission: I 
I - 

Manual I 
Digital map submissions may be used to update digital FIRMS (DFIRMs). For updating DFIRMs, these submissions 
must be coordinated with FEMA Headquarters as far in advance of submission as possible. I 
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2. EARTH FILL PLACEMENT 

I 1. The fill  is: - Existing Proposed 

Berm required to provide one-foot freeboard between Sweetwater Avenue and 35th Street. 

2. Has fill beentwill be placed in the regulatory floodway? - Yes X No 

If yes, please attach completed Riverine Hydraulic Analysis Form. 

3. Has fill beenlwill be placed in floodway fringe (area between the floodway and 100-year floodplain boundaries)? 
- Yes No 

If yes, then complete A, B, C, and D below. 

A. Are fill slopes for granular materials steeper than one vertical on one-and-one-half horizontal? - Yes - No 

If yes, justify steeper slopes: 

B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows with 
velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover of 
grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 100-year 
flood must, at a minimum, be protected by stone or rock riprap.) 
- Yes N o  

If no, describe erosion protection provided: 

C. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable with 
the Standard Proctor Test Method or acceptable equivalent method? - Yes - No 

D. Can structures conceivably be constructed on the fill at any time in the future? - Yes - No I 
If yes, provide certification of fill compaction (item C. above) by the community's NFlP permit official, a registered 
professional engineer, or an accredited soils engineer. 

4. Has fill beenlwill be placed in a V-zone? NIA - Yes -No I 
If yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? - Yes - No 

If yes, attach the coastal structures form. 
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I Washington, DC 20503. 

Community Name: City of Phoenix 

FEMA USE ONLY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

CHANNELIZATION FORM 

Flooding Source: Indian Bend Wash 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing 
and reviewing the 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, S.W., 
Washington, DC 20472; and to the Office of Management and Budget, Papetwork Reduction Project (3067-0148), 

O.M.B. Burden No. 3067-0148 
Expires July 31, 1997 

Project Namelldentifier: Indian Bend Wash Channelization 

1. EXTENT OF CHANNELIZATION 

Downstream limit: 40th Street 

I U~stream limit: Hearn Road I 
2. CHANNEL DESCRIPTION 

- - -- - - - - - - - - - - 

1. Describe the inlet to the channel: 

Drop section downstream of existing roadway dip crossing at Hearn Road. 

2. Briefly describe the shape of the channel (both cross sectional and planimetric configuration) and its lining 
(channel bottom and sides): 

Trapezoidal section: 40 - 50 foot bottom width, 8 foot depth, 4:l side slopes. Soil cement between 36th 
Street and Sweetwater Avenue and at Hearn Road. Grass pavers between Thunderbird Road and SR-51. 
Grass-lined elsewhere. 

3. Describe the outlet from the channel: 

Daylight onto existing roadway dip crossing at 40th Street. 

4. The channelization includes: 

- Levees (Attach Levee Form) 
- Drop structures 
- Superelevated sections 
X Transitions in cross sectional geometry - 
- Debris basinldetention basin 
- Energy dissipater 
- Other: 

5. Attach the following: See report for details. 

a. Certified engineering drawings showing channel alignment and locations of inlet, outlet, and items 
checked in item 4 

b. Typical cross sections and profiles of channel banks and invert 
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3. HYDRAULIC CONSIDERATIONS 

?. What is the 100-year discharge? 2400 to 6000 cfs 

2. Do the cross sections in the hydraulic model match the typical cross sections in the plans? X Yes - No 

3. Are the channel banks higher than the.100-year flood elevations everywhere?X Yes - No 

4. Are the channel banks higher than the 100-year flood energy grade lines everywhere?X Yes - No 

5. Is the land on both sides of the channel above the adjacent 100-year flood elevation 
at all points along the channel?X Yes - No 

6. What is the range of freeboard? 1.0 - 5.3 ft. 
7. What is the range of 100-year flood velocities? 2.37 - 13.31 ft.lsec. 

8. What is the lining type? (both bottom and sides): Grass unit pavers, grass lined, and soil cement. 

Explain how the channel lining prevents erosion and maintains channel stability (attach documentation): 

City of Phoenix to maintain channel. 

9. What is the design elevation in the channel based on? 

X Subcritical flow - 
- Critical flow 
- Supercritical flow 

Energy grade line 

Is 100-year flood profile based on the above type of flow?-& Yes - No 

If no, explain: 

10. Is there the potential for a hydraulic jump at the following locations? 

Inlet to channel X Yes - No 
Outlet of channel - Yes X No 
At Drop Structures - Yes X No 
At Transitions - Yes X No. 
Other locations. Explain: 

If the answer to any of the above is yes, please explain how the hydraulic jump is controlled and the 
effects of the hydraulic jump on the stability of the channel. 

Explain: 

The potential hydraulic jump is controlled by the tailwater depth at Section 8690. The channel is  lined 
with soil-cement in  the area of the potential jump. 

Channelization Form Form 6 Page 2 of 3 



4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) 
can affect the 100-year water-surface elevations andlor the capacity of the channel?- Yes X No 

B. Based on the conditions of the watershed and stream bed, is there a potential for sediment transport 
(including scour and deposition) to affect the 100-year water-surface elevations andlor the capacity of 
the channel?- Yes X No 

2. If the answer to either 1A or 1 B is yes: 

A. What is the estimated sediment (bed) load? 

cfs (attach gradation curve) 

Explain method used to estimate load: 

i B. Is the 100-year flood velocity anywhere within the channel less than the 
100-year flood velocity of the inlet?- Yes - No 

C. Will sediment accumulate anywhere within the channel?- Yes - No 

D. Will deposition or scour occur at or near the inlet?- Yes - No 

Attach documentation showing affects on the Hydrologic and Hydraulic Analyses 
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Community Name: City of Phoenix 

Flooding Source: Indian Bend Wash 

FEMA USE ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 
BRIDGEICULVERT FORM 

Project Namelldentifier: Indian Bend Wash Channelization 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
reviewing the 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, S.W., 
Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 

O.M.B. Burden No. 3067-0148 
Expires July 31. 1997 

1. IDENTIFIER I 1 Name of roadway, railroad, etc.: 36th Street 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): Sta. 4190 
(per BRW., Inc. See attached report). 

1 3. This revision reflects (check one of the following): I 
I New bridgelculvert not modeled in Me FIS I 
I - Modified bridgelculvert previously modeled in the FIS I 
.I - 

New analysis of bridgelculvert previously modeled in the FIS 

(Explain why new analysis was performed) 

2. BACKGROUND 

I Provide the following information about the structure: I 
1 Dimension, material, and shape (e.g., two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge with 1 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway) 6 barrel 12' x 8 ' x 66' RCBC 

2. Entrance geometry of culvertltype of bridge opening (e.g, 30 - 75 wing walls with square top edge, sloping 
embankments, and vertical abutments) FHWA chart 11-box culvert, skewed headwall, chamfered inlet-,scale 4 
headwall skewed 10 ' to 45 O. 

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source 
could not analyze the structure(s). (Attach justification) 

Note: If any items do not apply to submitted hydraulic analysis. indicate by NIA. *One form per newlrevised bridge/culvert 

FEMA Form 81-89E. AUG 93 BridgelCulvert Form Form 7 Page 1 of 6 



3. ANALYSIS 

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord 
elevation, invert elevation, minimum top of road elevation, and ineffective flow widths. 

Sketch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord 
elevation, invert elevation, and minimum top of road elevation. 

BridgeICulvert Form Form 7 Page 2 of 6 
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ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR E V E N T  

\ 

,, 1 ,. 
/ 

n 

\ / 

o+oo 1+00 2+00  3+00  4+00 5+00  

4256 
UPSTREAM FACE OF 3 6 T H  STREET CULVERT 
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3. ANALYSIS (Cont'd) 

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section 
between cross sections, and length of structure(s). 

locations, distances 

L I 

Attach plans of the structure(s) certified by a registered Professional Engineer. 

BridgeICulvert Form 

Culvert length or bridge width (ft) 

Calculated culvert/bridge area (@) by the hydraulic 
model, if applicable 

Total culvert/bridge area (@) 

Form 7 

- 

66' 

576 sq. ft. 

576 sq. ft. 
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3. ANALYSIS (Cont'd) 

Upstream face 

Downstream face 

Right Overbank Elevations Above Which Flow is 
Effective for Overbanks 

Left Overbank 

Right Overbank 

1393.39 

1393.39 

Minimum TOD of Road Elevation 

Upstream face 

Downstream face 

Left Overbank 

1393.39 

1393.39 

Energy Gradient Elevations 

1395.03 

1393.55 

100-Year Elevations 

Upstream face 

Downstream face 

Water Surface Elevations 

1394.59 

1392.77 

Total Flow 

6000 

- - 

The maximum depth of flow over the roadwaytrailroad (fi.) 

Weir length (ft.) 

Bridge/Culvert Form 

Discharge 

Amount of flow throughlover 
the structure(s) (cfs) 

1.2 

222 

Form 7 Page 4 of 6 

Pressure Flow 

5547 

Low Flow 

Top Widths 

Upstream face 

Downstream face 

Weir Flow 

482 

Total Effective Flow 
Width 

394.89 

245.71 

Total Floodplain Width 

394.89 

245.71 

~lobdway Width 

210.0 

188.73 



3. ANALYSIS (Cont'd) 

@ 

Friction loss coefficient through structure(s) 

Other loss coefficients (e.g., bend manhole, etc.) 

Loss Coefficients 
I 1 - 

I Pier coefficient I I 

Entrance loss coefficient 

Manning's "n" value assigned to the structure(s) 

Total loss coefficient 

Weir coefficient 

I c G n  -loss coefficient 

0.30 

0.01 3 

2.63 

I Expansion loss coefficient I 0.5 I 
4. SEDIMENT TRANSPORT CONSIDERATIONS 

I 
1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect 

the 1 00-year water-surface elevations? - Yes X No 

B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream 
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) 
to affect the 100-year water-surface elevations andlo conveyance capacity through the bridgelculvert? - Yes 
X No - 

2. If the answer to either 1A or 1 B is yes: 

A. What is the estimated sediment (bed material) load? 
cfs (affach gradation curve) 

Explain method used to estimate the sediment transport and the depth of scour andlor deposition: 

B Will sediment accumulate anywhere through the bridgelculvert? - Yes - No 

If yes, explain the impact on the conveyance capacity through the bridgelculvert? 

I I 
5. FLOODWAY ANALYSIS 

Explain method of bridge encroachment 

(floodway run) 

Method 1. 

BridgeICulvert Form Form 7 Page 5 of 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments (explain any unusual situations): 

- 

Attah analysis. 

BridgeICulvert Form Form 7 Page 6 of 6 



I I 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
BRIDGEICULVERT FORM 

I reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducinb this I 
burden io: Information Collections Management, ~ederal Emergency Management ~ ~ e n c ~ ,  500 C Street, S.W., 
Washington, DC 20472; and to the Office of Management and Budget, Papetwork Reduction Project (3067-0148), 
Washington, DC 20503. 

O.M.B. Burden No. 3067-0148 
Expires July 31. 1997 

Community Name: City of Phoenix 

FEMA USE ONLY 

Flooding Source: lndian Bend Wash 

Project Namelldentifier: Indian Bend Wash Channelization 

1. IDENTIFIER 

1 Name of roadway, railroad, etc.: Sweetwater Avenue 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): Sta. 4574 
(per BRW., Inc. See attached report). 

3. This revision reflects (check one of the following): 

- New bridgelculvert not modeled in the FIS 

X Modified bridgelculvert previously modeled in the FIS - 
- New analysis of bridgelculvert previously modeled in the FIS 

(Explain why new analysis was performed) 

-- 

2. BACKGROUND 

I I 
I Provide the following information about the structure: I 

1 Dimension, material, and shape (e.g., two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge with 
2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway) 6 barrel 10' x 8 ' x 72' RCBC 

2. Entrance geometry of culverthype of bridge opening (e.g, 30 - 75 wing walls with square top edge, sloping 
embankments, and vertical abutments) FHWA chart I l - box  culvert, skewed headwall, chamfered inlet-scale 4 
headwall skewed 10 O to 45 O. 

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source 
could not analyze the structurets). (Attach justification) 

0 Note: If any items do not apply to submitted hydraulic analysis, indicate by NIA. *One form per newlrevised bridgelculvert 
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3. ANALYSIS 

O+OO 3+00 4+00 5+00 

4574 
DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT 
EXISTING 4-lO'x8' CBC PLUS 2-lO'X8' 

UPSTREAM F A C E  OF SWEETWATER AVENUE CULVERT 
EXISTING 4- lO'x8 '  CBC PLUS 2-IO'X8' 

1 

I 

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord 
elevation, invert elevation, minimum top of road elevation, and ineffective Row widths. 

Sketch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord 
elevation, invert elevation, and minimum top of road elevation. 

BridgeICulvert Form Form 7 Page 2 of 6 



3. ANALYSIS (Cont'd) 

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure(s). 

Attach plans of the structure(s) certified by a registered Professional Engineer. 

Bridge/Culvert Form 

Culvert length or bridge width (ft) 

Calculated culvertlbridge area (ft?) by the hydraulic 
model, if applicable 

Total culvert/bridge area (ft2) 

Form 7 

72.12' 

480 sq. ft. 

480 sq. ft. 
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3. ANALYSIS (Cont'd) 

Elevations Above Which Flow is 
Effective for Overbanks 

Upstream face 

Downstream face 

Left Overbank 

Minimum Top of Road Elevation 

Upstream face 

Downstream face 

Right Overbank 

1400 

1400 

100-Year Elevations 

Upstream face 

Downstream face 

1400 

1400 

Left Overbank 

1398 

1398 

Discharae 

Amount of flow throughlover 
the structure(s) (cfs) 

BridgeICulvert Form 

Right Overbank 

1398 

1398 

Water Surface Elevations 

1396.53 

1396.29 

Top Widths 

Upstream face 

Downstream face 

Form 7 Page 4 of 6 

Energy Gradient Elevations 

1396.81 

1396.57 

The maximum depth of flow over the roadwaylrailroad (ft.) 

Weir length (fi.) 

Low Flow 

Total Floodplain Width 

65 

65 

Pressure Flow 

2400 

Total Effective Flow 
Width 

65 

65 

Weir Flow 

Floodway Width 

65 

65 

Total Flow 

2400 



3. ANALYSIS (Cont'd) 

Loss Coefficients 

Friction loss coefficient through structure(s) 

Other loss coefficients (e.g., bend manhole, etc.) 

Entrance loss coefficient 

Manning's "n" value assigned to the structure(s) 

0.20 

0.01 3 

Total loss coefficient 

Weir coefficient 

I Expansion .loss coefficient 1 0.3 I 

2..63 

Pier coefficient 

Contraction loss coefficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

0.1 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect 
the 100-year water-surface elevations? - Yes No 

I B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream 
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) 
to affect the 100-year water-surface elevations andlo conveyance capacity through the bridgelculvert? - Yes 
X No 

i 2. If the answer to either 1A or 1B is yes: 

A. What is the estimated sediment (bed material) load? 
cfs (attach gradation curve) 

Explain method used to estimate the sediment transport and the depth of scour andlor deposition: 

B Will sediment accumulate anywhere through the bridgelculvert? - Yes - No 

If yes, explain the impact on the conveyance capacity through the bridgelculvert? 

5. FLOODWAY ANALYSIS 

Explain method of bridge encroachment 

(floodway run) 

Method 1. 

0 

BridgelCulvert Form 

-- - 
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5. FLOODWAY ANALYSIS (Cont'd) 

@ Attach analysis. 
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Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 

FEDERALEMERGENCYMANAGEMENTAGENCY 
BRIDGEICULVERT FORM 

Community Name: City of Phoenix 

Flooding Source: Indian Bend Wash 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
reviewing the 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, S.W., 

O.M.B. Burden No. 3067-0148 
Expires July 31, 1997 

Project Namelldentifier: Indian Bend Wash Channelization 

FEMA USE ONLY 

1. IDENTIFIER 

1 Name of roadway, railroad, etc.: Thunderbird Avenue 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): Sta. 7569 
(per BRW., Inc. See attached report). 

3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

- Modified bridgelculvert previously modeled in the FIS 

- New analysis of bridgelculvert previously modeled in the FIS 

(Explain why new analysis was performed) 

2. BACKGROUND 

I 1 
I Provide the following information about the structure: I 

1 Dimension, material, and shape (e.g., two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge with 
2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway) I -28' x 7' x 126' RC Arch 1 - 28' x 
10' x 126' RC Arch (per BRW, Inc., modeled as 2 - 28' x 7.63' x 127' CBC). 

2. Entrance geometry of culvertltype of bridge opening (e.g, 30 - 75 wing walls with square top edge, sloping 
embankments, and vv ica l  atutments) FHWA chart 11-box culvert, skewed headwall, chamfered inlet-scale 4 
headwall skewed 10 to 45 . 

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source 
could not analyze the structure(s). (Attach justification) 

Note: If any items do not apply to submitted hydraulic analysis, indicate by NIA. *One form per newlrevised bridgelculvert 

FEMA Form 81-89E. AUG 93 BridgeICulvert Form Form 7 Page 1 of 6 



3. ANALYSIS 

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord 
elevation, invert elevation, minimum top of road elevation, and ineffective flow widths. 

7569 
DOWNSTREAM FACE OF THUNDERBIRD ROAD CULVERT 
1-28'x7' CONCRETE ARCH PLUS 1-28'x10.32 CONCRETE ARCH 
CROWN ELEVATIONS OF ARCHES ARE THE SAME, THE 28'X7' ARCH HAS 
FLOW LINE ELEVATIONS OF 1395.74 OUTLET, 1396.12 INLET 
THIS HEC-2 MODELS THE TWO ARCHES AS 2-28'x7.63' CONCRETE ARCHES 

Sketch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord 
elevation, invert elevation, and minimum top of road elevation. 

7696 
UPSTREAM FACE OF THUNDERBIRD ROAD CULVERT 
1-28'x7' CONCRETE ARCH PLUS 1-28'X10.32 CONCRETE ARCH 
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3. ANALYSIS (Cont'd) 

0 
Upstream face 

Downstream face 

Elevations Above Which Flow is 
Effective for Overbanks 

Minimum Too of Road Elevation 

Upstream face 

Downstream face 

1410 

141 0 

100-Year Elevations 

Upstream face 

Downstream face 

The maximum depth of flow over the roadwaylrailroad (ft.) 

Weir length (ft.) 

Left Overbank 

1410 

1410 

Left Overbank 

1405.41 

1405.41 

Discharae 

Amount of flow throughlover 
the structure(s) (cfs) 

i 

Right Overbank 

Right Overbank 

1405.41 

1405.41 

Water Surface Elevations 

1401.04 

1401.27 

BridgeICulvert Form 

Energy Gradient Elevations 

1402.14 

1402.14 

Low Flow 

Top Widths 

Upstream face 

Downstream face 

Form 7 Page 4 of 6 

Pressure Flow 

2400 

Total Floodplain Width 

58 

58 

Weir Flow 

Total Effective Flow 
Width 

58 

58 

Total Flow 

2400 

Floodway Width 

58 

58 



3. ANALYSIS (Cont'd) 

Friction loss coefficient through structure(s) 

Loss Coefficients 

Entrance loss coefficient 

Manning's "n" value assigned to the structure(s) 

I Other loss coefficients (e.g., bend manhole, etc.) I I 

0.30 

0.01 3 

Contraction loss coefficient 0.3 

Total loss coefficient 

Weir coefficient 

Pier coefficient 

I Expansion loss coefficient I 0.5 I 

2.63 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect 
the 1 00-year water-surface elevations? - Yes X No 

B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream 
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) 
to affect the 100-year water-surface elevations and10 conveyance capacity through the bridgelculvert? - Yes 
X No 

.I 2. If the answer to either 1A or 1 B is yes: 

A. What is the estimated sediment (bed material) load? 
cfs (attach gradation curve) 

Explain method used to estimate the sediment transport and the depth of scour andlor deposition: 

B Will sediment accumulate anywhere through the bridgelculvert? - Yes - No I 
If yes, explain the impact on the conveyance capacity through the bridgelculvert? 

5. FLOODWAY ANALYSIS 

Explain method of bridge encroachment 

(floodway run) 

Method 1. 

BridgeICulvert Form Form 7 Page 5 of 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments (explain any unusual situations): 

a 
Attach analysis. 

BridgeICulvert Form Form 7 Page 6 of 6 



PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 

I reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 

FEMA USE ONLY I FEDERAL EMERGENCY MANAGEMENT AGENCY 
BRIDGEICULVERT FORM 

burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, S.W., 
Washington, DC 20472; and to the Ofice of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 

O.M.B. Burden No. 3067-0148 
Expires July 31, 1997 

Community Name: City of Phoenix 

Flooding Source: lndian Bend Wash 

Project Namelldentifier: Indian Bend Wash Channelization 

1. IDENTIFIER 

1 Name of roadway, railroad, etc.: SR 51 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): Sta. 7987 
(per BRW., Inc. See attached report). 

1 3. This revision reflects (check one of the following): I 
I A New bridgelculvert not modeled in the FIS I 
I - 

Modified bridgelculvert previously modeled in the FIS I 
'I - 

New analysis of bridgelculvert previously modeled in the FIS I 
(Explain why new analysis was performed) 

2. BACKGROUND 

Provide the following information about the structure: 

1 Dimension, material, and shape (e.g., two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge with 
2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway) 1 - 28' x 7' x 31 8' RC Arch 1 - 16' x 
10' x 313' RC Arch (per BRW, Inc., modeled as 2 - 23' x 5.72' x 318' CBC). 

2. Entrance geometry of culvert/type of bridge opening (e.g, 30 - 75 wing walls with square top edge, sloping 
embankments, and v$ical aobutments) FHWA chart I I-box culvert, skewed headwall, chamfered inlet-scale 4 
headwall skewed 10 to  45 . 

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source 
could not analyze the structure(s). (Attach justification) 

Note: If any items do not apply to submitted hydraulic analysis, indicate by NIA. *One form per newlrevised bridgelculvert 

FEMA Form 81-89E, AUG 93 BridgeICulvert Form Form 7 Page 1 of 6 



3. ANALYSIS 

UPSTREAM FACE OF SR 51 CULVERT 
1-28'x7' & 1-16'X10.7' CBC FOR THE WEST SIDE FLOW ONLY. 
MODELED AS A 2-23'X5.72' CBC 

BridgelCulvert Form Form 7 Page 2 of 6 



3. ANALYSIS (Cont'd) 

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure(s). 

f( Flow 

Attach plans of the structure(s) certified by a registered Professional Engineer. 

BridgeICulvert Form 

Culvert length or bridge width (ft) 

Calculated culvertlbridge area (ft2) by the hydraulic 
model, if applicable 

Total culvertlbridge area (ft2) 

Form 7 Page 3 of 6 

31 8 

263.1 sq. ft. 

263.1 sq. ft. 



3. ANALYSIS (Cont'd) 

Elevations Above Which Flow is 
Effective for Overbanks 

Upstream face 

Left Overbank 

Downstream face 

Right Overbank 

I I 

1407.0 

Minimum Top of Road Elevation 

Upstream face 

Downstream face 

1406.5 

I 1407.0 

100-Year Elevations 

Upstream face 

Downstream face 

Amount of flow throughlover 
the structure(s) (cfs) 

1407.0 

Left Overbank 

1409.1 

1409.1 

Discharae 

The maximum depth of flow over the roadwaylrailroad (ft.) 

Right Overbank 

1409.1 

1409.1 

Water Surface Elevations 

1404.46 

1401 -80 

Weir length (ft.) 

Energy Gradient Elevations 

1405.46 

1403.65 

Low Flow 

BridgelCulvert Form 

Pressure Flow 

Top Widths 

Upstream face 

Downstream face 

Form 7 Page 4 of 6 

Weir Flow 

Total Floodplain Width 

46 

46 

Total Flow 

Total Effective Flow 
Width 

46 

46 

Floddway Width 

46 

46 



3. ANALYSIS (Cont'd) 

Loss Coefficients 

Entrance loss coefficient 

I Friction loss coefficient through structure(s) I I 

0.30 

Manning's "n" value assigned to the structure(s) 

Other loss coefficients (e.g., bend manhole, etc.) 

Total loss coefficient 

0.01 3 

I Weir coefficient I 2.63 I 

I 

Pier coefficient 

Contraction loss coefficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

0.3 

Expansion loss coefficient 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect 
the 100-year water-surface elevations? - Yes X No 

0.5 

B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream 
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) 
to affect the 100-year water-surface elevations and10 conveyance capacity through the bridgelculvert? - Yes 
X No 

if the answer to either 1A or 1 B is yes: 

A. What is the estimated sediment (bed material) load? 
cfs (attach gradation curve) 

Explain method used to estimate the sediment transport and the depth of scour andlor deposition: 

B Will sediment accumulate anywhere through the bridgelculvert? - Yes - No 

If yes, explain the impact on the conveyance capacity through the bridgelculvert? 

I 1 

5. FLOODWAY ANALYSIS 

I I I Explain method of bridge encroachment I 
(floodway run) 

Method 1. 
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5. FLOODWAY ANALYSIS (Cont'd) 

Comments (explain any unusual situations): 

Attach analysis. 
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1, CROSS-SECTION STATION 2,000 IS THE HYDRAULIC 
BASELINE EXCEPT WHERE NOTED. 

2. STAfinNG WSE AT SECTION 11 40 = LOMR ELN.  
(SECT. 14.660) -2.9 FEET. 

'...*".".".." .*.-.-... -.-"".,," 

MARICOPA INDIAN 

The bore tapcgmphk mapptng used tu conduct the flwdpkin dslinsdlon study for 
Indion Bend Wadr rm prepad ond cartifid by the Mzom Oeportment of 
Transportation {ADOT). thfe mopping k b ~ ~ d  on oariof phot mphy token in June 
1.94 and woe pa id& to Ymna U b; *MiaLn. Inc. in di$ form by m T .  
Simans U & Associates. Inc, takes no mspon8ibjfib for the Occumcy or content of 
the bore topogmphic mapplng. 



OF MARICOPA COUNTY 
FLOODPLAIN DELINEATION STUDY 

FOR INDIAN BEND WASH 
40th STREET TO 32nd STREET 

F.C.D. CONTRACT NO. 93-05 

SECTION LINE - - -  

CORPORATE BOUNDARY - -  
100-YEN? FLOOOPWN BOUNDmY 

FLOODWAY BOUNDWY 7--- 

HYDWllULlC BASE LINE 

CROSS-SECflON FP-FLOODPWN FW=FLOODWAY WE WE- 

BASE FLOOD ELEVATION - t 160- 
ELEVATION REFERENCE MARK 

ELNATION REFERENCE MARKS 

1,409.01 City sf Phwnlx brass cap In handhole, 
32nd Strset and Thundsrbtrd Road. 

3342-M 1,394.41 City of Phoenix 3* brass cap in handhole, 
36th Street and Sweetwater. 

1. CROSS-SECTION STATION 2,000 IS THE WDRAULIC 
BASELINE EXCEPT WHERE NOTED. 

INDEX MAP 

I-..--.-. . L. - 1 .. .. 

Iho bass tapogmphlc mapping used to conduct the floadplain dslineotlco audy far 
Indian Bmd WsJ, was pnpord and eNt'zRrd by the hdrvno Doparimsnt of 
Transportotlon (AWT). Ths mapping is b o s d  wt aerlal photogmphy taken kr June 
IPS4 and woe provided to Simana U & Ajmiotw, Inc. in digital form by MIOT. 
Slmn8 U & kurociatsr, inc. takas no msponsibllity for the occumcy or cantent d 
tho barn t~p~ornphic mapping. 




