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WOOD/ PATEL 

Hassayampa River Review Comments and Responses for 
Conditional Letter of Map Revision, Technical D ata Notebook 
Dated: January 10, 2008 

To: Cathy Regester, E ngineering Division, FCDMC 
Lynn Thomas, Regulatory Division, FCDMC 

Subject: Douglas Ranch CLOMR 

Submittal: Dated December 20, 2007 
Comments: D ated January 10,2008 

1/14/2008 
W /P Job No. 052556.03 to 

052559.03 

The folluwing are the review comments by Cathy Regester and Wood/ Patel's responses for the 
subject CLOMR submittal: and have the following comments/ questions for the design consultant: 

1. (FCDMC 01 / 10/08): Per my previous review, comment #9, the ineffective flow areas were 
revised based on the guide banks rather than the bridge openings. However, the floodway 
limit at several of these cross sections has been located within the ineffective flow area. It 
would seem more reasonable to locate the floodway limit at the ineffective flow limit. 
Although relocation of the floodway limits should not result in a change in water surface 
elevation (WSEL), it will require a revision to the HEC-RAS model and work maps. The 
following cross sections were noted to have floodway limits within the ineffective flow areas: 
24.01, 24.11 , 24.20, 25.15, 25.24, 26.0, 26.1, 26.19, and 26.29. 

(W / P 01 / 14/ 08): Floodway stations have been moved too ineffective flow limits. Table 3, 
post-project condition output file, cross sections, work maps, annotated FIRM maps and 
CD have been revised. 

2. (FCDMC 01 / 10/ 08): For information: The District has seen FEMA require, on other 
projects, that all negative surcharges in excess on -0.04 ft be eliminated from the HEC-RAS 
model even though these occur at sections beyond the impacts of the proposed project. 
There are still several cross sections in the HEC-RAS model where these negative surcharges 
occur. They appear to be the result of simply importing the data from H EC-2 to HEC-RAS. 
(Negative surcharges in excess of -0.04 ft have been eliminated within the new topographic 
study area.) 

(W / P 01 /14/08): The negative surcharges have been limited to -0.04 ft within the model. 

3. (FCDMC 01 / 10/ 08) : For information: The channel reach lengths appear to have been based 
on the distance along the thalweg. FEMA could have comments requesting that the reach 
lengths be measured off of a hydraulic baseline. It appears that the resulting difference in 
water surface elevations, however, would be generally insignificant and would not impact the 
bridge areas. 

(W / P 01 / 14/ 08): We have decided to maintain the thalweg reach lengths as inherited from 
the effective FIS model. 

lf7:\2004Pro;ects\042316.03_DoJiglasRanch\Projed 5Jipport\Hydro\CLOMR TDN\1-14-08 TDN\FCDMC}an 10-08 Commmt-Respo11Se on TDN .doc 

Wood, Patel & Associates, Inc. + 2051 West Northern, Suite 100 + Phoenix, Arizona 85021 
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1.0 INTRODUCTION 

1.1 Project Location 

The Hassayampa River lies along the eastern boundary of Douglas Ranch, a 35 ,250-acre 

Master Planned Community west of the Hassayampa River in northwestern Maricopa 

County. More specifically, the portion of the Hassayampa River for which this CLOMR 

has been prepared is located within Townships 3 and 4 North, Range 5 West; and 

Townships 3 and 4 North, Range 4 West, of the Gila and Salt River Baseline and 

Meridian. A location and vicinity map defining the project area is presented in Figure 1. 

1.2 Purpose of Study 

The study reach includes a portion of the Hassayampa River alignment from 

approximately Beardsley Road alignment (RM 27.33) to south of Peoria Avenue 

alignment (RM 20.80). 

As part of the master plan for this community, four access roads are proposed from the 

existing Sun Valley Parkway on the east side of the Hassayampa River into the Douglas 

Ranch project site on the west side of the river. The proposed crossings are identified in 

Figure 1 as Hummingbird Springs Road, Bell Road, Greenway Road and Peoria A venue. 

These crossings will include elevated approaches and bridges spanning a portion of the 

effective floodplain to meet all weather access requirements. According to FEMA 

floodplain management policy, these proposed modifications to the wash corridor require 

a Conditional Letter of Map Revision (CLOMR). 

The Federal Emergency Management Agency (FEMA) has developed Flood Insurance 

Rate Maps (FIRM) for the Hassayampa River, and various other streams. The Project is 

within several FIRM maps (Numbers 04013C1090J and 04013C1530J) and is located 

within both Zone "AE" and Zone "X". Zone "AE" and Zone "X" are defined by FEMA 

as follows: 

Zone AE: Base flood elevations determined. 

WOOD/PATEL Hassayampa River 
CLOMR Submittal 
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1.3 

Zone X : Areas of 5 00-year flood; areas of 1 00-year flood with average depths of 

less than 1 foot or with drainage areas less than 1 square mile; and protected by 

levees from 1 00-year flood. 

The location of the project relative to the FIRM panels is iiiustrated in Figure 3 - Flood 

Insurance Rate Map. The proposed bridge crossings of the Hassayampa River cross a 

defined FEMA floodplain and floodway (Zone AE). 

The purpose of this submittal for a Conditional Letter of Map Revision (CLOMR) is to 

obtain design approval for the four proposed roadway and bridge crossings within the 

reach and along the alignments described above. This report wiii document the 

engineering analysis and MT-2 forms necessary to meet the FEMA requirements for a 

CLOMR. Once the CLOMR is issued the roadway and bridge design wiii be finalized 

and constructed. A set of as-built plans wiii be prepared and a TDN will be prepared and 

submitted for a Letter of Map Revision (LOMR). 

Authority of Study 

El Dorado Holdings, Inc. has contracted with Wood, Patel & Associates, Inc. 

(WOOD/PATEL) to complete the preparation of this CLOMR package. 

WOOD/PATEL's Project Manager for this project is Ashok C. Patel, P.E., R.L.S., CFM. 

1.4 Methods of Analysis 

WOOD/PATEL 

The foil owing methods of analysis are used for this project: 

Hydrology - In 1995, the Federal Emergency Management Agency (FEMA) 

published a revised Flood Insurance Study (FIS) for Maricopa County, Arizona 

and Incorporated Areas that included the Salt River throughout Phoenix. The 

FIS includes The Hassayampa River, which flows southerly through 

northwestern Maricopa County. The 2005 FIS documents adopted all work 

previously performed in the 1995 FIS & 2001 FIS for the study areas. This TDN 

utilizes this FEMA accepted hydrology; therefore, there is no new hydrologic 

data required for this CLOMR 

2 Hassayampa River 
CLOMR Submittal 
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Hydraulics - The existing wash hydraulics (Effective FIS) were modeled 

utilizing the Corps of Engineers' HEC-2, version 4.6.2, May 1991, hydraulic 

modeling software. The proposed model conditions were modeled utilizing the 

Corps of Engineers' HEC-RAS, version 3.1.3, May 2005, hydraulic modeling 

software. 

The HEC-2 model used as the base model for this study is the effective FIS model 

prepared by Cella Barr Associates, 1988. The flow rates and flow change locations will 

be taken directly from the HEC-2 effective FIS model. The base model was studied 

using sub-critical flow regime and was adopted by FEMA for the purpose of the 

regulatory FIRM. In order to match the base model and tie into the FIS floodplain and 

floodway at the upstream and downstream limits of the reach, this project reach was 

modeled using the same flow regime as the FIS model. The hydrologic and hydraulic 

modeling results for the Effective FIS are shown in Appendix A. 

3 Hassayampa River 
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2.0 FEMAFORMS 

2.1 Study Documentation Abstract for FEMA Submittals 

Study Documentation Abstract for 
FEMA Submittals 

2.1.1 Date Study Accepted 

2.1.2 Study Contractor 

Contact(s) 

Address 

Phone 

Internal Reference Number 

2.1.3 FEMA Technical Review 

Contractor 

Contact(s) 

Address 

Phone 

Internal Reference Number 

2.1.4 FEMA Regional Reviewer 

Phone 

2.1.5 State Technical Reviewer 

Phone 

2.1.6 Local Technical Reviewer 

Phone 

2.1.7 Reach Description 

2.1.8 Topographic Map Information 

2.1.9 Unique Conditions and Problems 

2. 1.1 0 Coordination of Peak Discharge 

WOOD/PATEL 

Initial Restudy CLOMR :X Other 

Wood, Patel & Associates, Inc. 

Ashok C. Patel, P.E., R.L.S. , CFM 

2051 Northern Avenue, Suite 100 

Phoenix, AZ 8502 1 

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

WP# 0525565.03-052559.03 

Michael Baker, Jr., Inc. 

Ms. Sheila Norlin, CFM 

3601 Eisenhower Ave., Suite 600 

Alexandria, Virginia 022304-6425 

(703) 317-3054 

Michael Baker, Jr. , Inc. 

(703) 960-8800 

Arizona Department of Water Resources 

(602) 417-2445 

Town ofBuckeye 

(623) 386-2487 

Hassayampa River between Beardsley Road alignment (RM 27.33) to 

south ofPeoria Avenue alignment (RM 20.89) 

Aerial Mapping Company, Flight Date March 22, 2006. !-foot contour 

map at a scale of I inch = 100 feet. 

None 

I 00-year accepted di scharge for the study reach 

4 Hassayampa River 
CLOMR Submittal 

Technical Data Notebook 



• 2.2 

• 

• 
WOOD/PATEL 

FEMAForms 

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

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

FEMA forms utilized from the current FEMA MT -2 packet are as follows: 

Form ]-Overview & Concurrence Form provides the basic information regarding the 

revision request and requires the signatures of the requester, community official, and 

engineer. This form is required for all revision requests. 

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

scope and methodology of hydrologic and/or hydraulic analyses that are prepared in 

support of the revision request. This form should be used for revision requests that 

involve new or revised hydrologic and/or hydraulic analyses of rivers, streams, ponds, or 

small lakes. 

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

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

revision requests that involve new or proposed channelization, bridges/culverts, dams, 

and/or levees/floodwalls . 

5 Hassayampa River 
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2.2.1 Form 1 -Overview and Concurrence Form 

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

requirements for submittals. The basis for this revision request is physical 

change, specifically, bridged crossings of the river corridor. Since this project is 

partially located within both the Town of Buckeye and unincorporated portions 

of Maricopa County, forms have been included for concurrence of each 

community. 

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

data than the regulatory FIRM including: one (1) foot contours tied to FEMA' s 

ERM, more accurate spot elevations, detailed aerial photographic mapping and a 

better understanding of the current site conditions . 

6 Hassayampa River 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148 

OVERVIEW & CONCURRENCE FORM Expires September 30, 2005 

PAPERWORK BURDEN DISCLOSURE NOTICE 

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

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

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

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

B. OVERVIEW 

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

2. Flooding Source: Hassayampa River 

3. Project Name/Identifier: Hassayampa River CLOMR 

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

5. Basis for Request and Type of Revision: 

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

1:8:1 Physical Change 

1:8:1 Regulatory Floodway Revision 

1:8:1 Improved Methodology/Data 

D Other (Attach Description) 

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

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

Types of Flooding: 1:8:1 Riverine D Coastal D Shallow Flooding (e.g. , Zones AO and AH) 

D Alluvial fan D Lakes 0 Other (Attach Description) 

Structures: 0 Channelization 0 Levee/Fioodwall 181 Bridge/Culvert 

0Dam 0Fill D Other. Attach Description 

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



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? ~ Yes Fee amount: $4000 

0 No, Attach Explanation 

see the FEMA Web site at 

D. SIGNATURE 

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

Name: Tom Hennessey, P.E. Company: El Dorado Holdings, Inc. 

Mailing Address : Daytime Telephone No. : Fax No.: 
One Gateway Center 602-955-2424 602-663-1671 
426 North 441

h Street, Suite 100 
Phoenix, AZ 85008 E-Mail Address: thennessy@eldoradoholdings.net 

Signature of Requester (required): Date: 

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

Community Official's Name and Title: Telephone No.: 

~unity Name: Flood Control District of 

602-506-1501 

Community Official's Signature (required): Date: 
IVICllll..oUIJd County 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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

Certifier's Name: Ashok C.Patel , P.E., R.L.S., License No.: 10512 Expiration Date: 
CFM 12/07 

Company Name: Wood, Patel & Associates, Inc. Telephone No.: 602-335-8500 Fax No. : 
602-335-8580 

Signature: ~ 

~ ~~ Dateh/ II/ r:n ( ( ~ 
B l 

Ensure the forms thllt are appropriate to your revision request are included in your submittal. 
I A\ {/J'\ 

L -do...._ -. 

Form Name and {Number} Required if ... 

~ -~~ I)3J Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations ~~~f' 
I)3J Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts, 10512 l 

addition/revision of levee/floodwall , addition/revision of dam ri ASHOKC ~, .u 

PATE~ 1~; Coastal Analysis Form (Form 4) New or revised coastal elevations 

~~/ D Coastal Structures Form (Form 5) Addition/revision of coastal structure , .•. 
D Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

--.o_ __ 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 3067-0148 
Expires S eptember 30, 2005 

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

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

[8J CLOMR: A lette r from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision , or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72). 

0 LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood 
eleva ti o ns . (See Parts 60 & 65 of the NFIP Regulations.) 

B. OVERVIEW 

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

2. Flooding Source: Hassayampa River 

3. Project Name/Identifier: Hassayampa River CLOMR 

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

5. Basis for Request and Type of Revision: 

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

[8:1 Physical Change [8J Improved Methodology/Data 

[8:1 Regulatory Floodway Revision 0 Other (Attach Description) 

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

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

Types of Flooding: [8J Riverine 0 Coastal 0 Shallow Flooding (e.g., Zones AO and AH) 

0 Alluvial fan 0 Lakes 0 Other (Attach Description) 

Structures: 0 Channelization 0 Levee/Fioodwall [8J Bridge/Culvert 

0Dam 0Fill 0 Other, Attach Description 
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C. REVIEW FEE 

Has the review fee for the appropriate request category been included? ~Yes Fee amount: $4000 

0 No, Attach Explanation 

fees.shtm for Fee Amounts and Ex em ons . 

D. SIGNATURE 

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

Name: Tom Hennessey, P.E. Company: El Dorado Holdings, Inc. 

Mailing Address: Daytime Telephone No.: Fax No.: 
One Gateway Center 602-955-2424 602-663-1 671 
426 North 44th Street, Suite 100 
Phoenix, AZ 85008 E-Mail Address: thennessy@eldoradoholdings.net 

Signa~~ Date: 

&{ "'z,( o 1 
As the community offi cia l responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed 
to meet all of the community floodplain management requirements, including the requirement that no fi ll be placed in the regulatory floodway, and that 
all necessary Federal, State, and local permits have been, or in the case of a condi tional LOMR, will be obtained . In addition, we have determined that 
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination. 

Community Official's Name and Title: Woodrow C. Scouten, P.E. , Town Engineer Telephone No.: 
623-386-4691 

munity Name: Town of BU1ckeye Community Official's Signature (required): Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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

Certifier's Name: Ashok C.Patel, P.E., R.L.S., License No.: 10512 Expiration Date: 
C.F.M. 12/07 

Company Name: Wood, Patel & Associa tes, Inc. Telephone No.: 602-335-8500 Fax No.: 
602-335-8580 

Signature: 

~ ~J-
Date: 

I, {f lj l\l 
( I 

Ensure the forms ~at are appropriate to your revision request are included in your submittal. "r 
Form Name and (Number) Required if ... 

~.,.c:.ln,. ~ 
..., ~\CA~ 

~ Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations r. ~\~0512 ~-
~ Riverine Structures Form (Form 3) Channel1s modified. addition/revision of bndge/culverts, ASHOKC. ~ 

addition/revision of levee/floodwall , addition/revision of damllt 

New or rev1sed coastal elevations ' 
PATEL (p~' 

Coastal Analysis Form (Form 4) {, I~~ 

Coasta l Structures Form (Form 5) Addition/revision of coastal structure 
,4~~~~ 

~""<::~"' ~-

0 Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 
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2.2.2 Form 2 -Riverine Hydrology and Hydraulics Form 

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

requirements for submittals. Responses to questions in the following sections 

require further explanation: 

• 

• WOOD/PATEL 

Models Submitted: 

Duplicate Effective Model 

The HEC-2 model used for this regulatory FIS was prepared by the Cella Barr 

Associates, 1988, as part of a Flood Insurance Re-Study for various streams in 

Maricopa County. The model was subsequently approved by FEMA. The 

Effective Model was performed in HEC-2. The published effective FIS 

Floodway Table for this project reach is included in Table 1. Please note that this 

table is based on NGVD 29 datum. This project falls within the Hassayampa 

River study reach model for River Mile (RM) 15.68 to RM 31.03. The model 

was run in HEC-2 to create a Duplicate Effective Model and compare the results 

with the Effective FIS Floodway Table. The Duplicate Effective Model file name 

is HASSHEC2.DAT.and the modeling results are shown in Table IA, based on 

NGVD 29, and the output summary files are also shown in Appendix B. 

Corrected Effective Model 

The Corrected Effective Model was created in HEC-RAS by importing the HEC-

2 input file (HASSHEC2.DAT) into HEC-RAS and running the model. The 

Corrected Effective Model name is BASE.PRJ. The Corrected Effective Model 

Floodway Table is included in Table lB for comparison with Tables lA and lB. 

Please note that these tables are based on NGVD 29 datum. The output summary 

files are also shown in Appendix C. 

Existing or Pre-Project Condition Model 

The preparation of this CLOMR utilizes better scientific data than the regulatory 

FIRM. Specifically, the aerial mapping for the FIRM was based on 4 foot 

contour interval mapping flown in March 18, 1988. This model includes new 1 

foot contour interval mapping flown in March 22, 2006 for the portion of the 

river adjacent to the Douglas Ranch Project site. 

7 Hassayampa River 
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• 

• 

• WOOD/PATEL 

A new HEC-RAS model was created using the Corrected Effective Model as a 

base. New cross sections were prepared based on the new topography and 

inserted into this model replacing cross section 27.23 to cross section 20.98, 

inclusive, to create the Existing or Pre-Project Condition Model. 

It should be noted that the new topographic mapping is based on the North 

American Vertical Datum of 1988 (NA VD 88). The datum difference between 

the effective PIS mapping (NGVD 29) and the new topographic mapping 

(NA VD 88) has been established for this project based on field surveys 

performed by the design team that included FEMA Elevation Reference Marks 

(ERM) 26 and 35 from the effective PIS as follows: 

ERM26: 2.15'+NGVD29ELEV = NAVD88 ELEV 

ERM35: 1.76'+NGVD29ELEV = NAVD88 ELEV 

ERM 35 is located near cross section 20.51 and ERM 26 is located near cross 

section 28.66. Therefore, the effective cross sections upstream of new cross 

section 27.23 and downstream of new cross section 20.98 were adjusted by 

adding 2.15' (ERM 26) and 1.76' (ERM 35), respectively as shown in Table 2. 

The Existing or Pre-Project Condition Model name is HASSYMODELEX.PRJ. 

The modeling output summary files are shown in Appendix D. 

Revised or Post-Project Condition Model 

The Post-Project Conditions Model was developed by incorporating the four 

proposed bridge and roadway cross sections into the Existing or Pre-Project 

Condition Model geometric data. The model name is HASSYMODELPROPJ.PRJ 

and the modeling results are shown in Appendix E . 

8 Hassay ampa River 
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• 

• 

• WOOD/PATEL 

A floodway run was made using the effective FIS encroachment stations with 

modifications in the vicinity of the proposed roadway crossings and bridges. The 

cross sections for the Post-Project Condition Model are located in Appendix E. 

Starting Water Surface Elevations 

The boundary conditions for the Existing or Pre-Project Condition Model and 

the Revised or Post-Project Condition Mode are taken from the effective 

Hassayampa River study reach model boundary conditions for River Mile (RM) 

15.68 to RM 31.03 with the known water surface elevations adjusted for the 

datum differential as described above. 

Results 

The Duplicated Effective Model (HASSHEC2.DAT) and the Corrected Effective 

Model (BASE.PRJ) results are comparable to the Effective FIS Table as shown in 

Tables 1, lA and lB. 

The computed 1 00-year water surface elevations from the Corrected Effective 

Model at the upstream tie in (RM 27.33) and downstream tie in (RM 20.80) are 

1389.37 and 1241.59, respectively, as shown in Table 2 (1988 Datum). The 

computed water surface elevations from the Revised or Post-Project Condition 

Model at the upstream tie in (RM 27.33) and downstream tie in (RM 20.80) are 

1389.27 and 1241.59 as shown in Appendix E. As shown, the water surface 

elevations at the upstream and downstream tie in locations match those from the 

effective FIS model very well. 

The study reach for this project is 6.44 miles long. The computed floodplain 

water surface is plotted at the same scale as the profile of the effective model and 

is shown in Figure 2. 

Special Considerations 

Since the floodplain is very wide in relation to the proposed bridge opening, the 

proposed roadway approaches to the bridge will be designed to encroach into the 

river to reduce the need for long bridges. Therefore, guide banks will be 

designed at the bridge abutments to streamline the flow through the bridge 

9 Hassayampa River 
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• 

• 

• WOOD/PAT EL 

opening and to prevent erosiOn of the roadway approach embankments. See 

Section 5 - Hydraulics for further description and Appendix F for guide bank 

design parameters . 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK REDUCTION ACT 

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

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

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

A. HYDROLOGY 

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

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

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

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

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

Methodology for New Hydrologic Analysis (check all that apply) 

0 Statistical Analysis of Gage Records 
0 Regional Regression Equations 

0 Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.] 
D Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section 

Downstream Limit River Mile 20.80 20.80 

Upstream Limit River Mile 27.33 27.33 

Hydraulic Method Used 

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

FEMA Form 81-89A. SEP 02 Riverine Hydrology & Hydraulics Form 

Water-Surface Elevations (ft.) 

Effective 

1241 .59 

1389.37 

Proposed/Revised 

1241 .59 

1389.27 
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3. Pre-Submittal Review of Hydraulic Models 

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [8:1 Yes D No 

4. Models Submitted 

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

Natural File Name: 
Natural File Name: 
Natural File Name: 
Natural File Name: 
Natural File Name: 

HASSHEC2.DAT Floodway File Name: 
BASE.PRJ Floodway File Name: 
HASSYMODELEX.PRJ Floodway File Name: 
HASSYMODELPROP1 .PRJ Floodway File Name: 

Floodway File Name: 

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

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l/www.fema.gov/fhm/en modl.shtm. 

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated 

show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? l2?l Yes D No 

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

2. Does the request involve the placement or proposed placement of fill? D Yes l2?l No 

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

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

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

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

• 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions . 
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2.2.3 Riverine Structures Form 

• The attached "Riverine Structures Form" is provided per FEMA requirements for 

submittals. 

• 

• WOOD/PATEL 

Preliminary Plans depicting the bridge structures are included in Exhibit B. 

The constraint for the Post-Project Conditions Model is to match the hydraulic 

conditions at the upstream and downstream limits of the project reaches. 

The proposed bridged crossings of the Hassayampa River are located at Peoria 

Avenue (RM 21.32), Greenway Road (RM 23 .88), Bell Road (RM 24.95) and 

Hummingbird Springs Road (RM 26.40) alignments . 

II Hassay ampa River 
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-· 

Wood/Patel 

Table 1 -Summary of Effective FIS Floodway Table 

Effective FIS Floodway Table 
FEMA, FIS, Revised September 30, 2005 
(1929 Datum) 

River Sta. Top Width Flow Area 
(ft) (sq ft) 

20.51 I ,864 7,174 
20.80 1,705 6,997 
21.17 1,580 7,201 
21.65 I,725 7,727 
21.84 1,7I5 7,631 
22.12 1,561 8,758 
22.21 1,635 7,195 
22.50 1,815 7,965 
22.88 1,775 7,850 
23 .07 1,540 7,074 
23.45 1,529 8,382 
23 .63 I ,645 7,36I 
24.01 2,186 8,582 
24.39 2,145 8,869 
24.49 1,999 6,820 
24.58 1,868 7,623 
24.77 1,665 6,922 
25 .15 2,245 8,140 
25.34 2,635 9,0I8 
25 .53 2,915 8,586 
26.IO 2,665 8,674 
26.67 2,705 8,403 
26.85 2,865 8,723 
26.95 2,928 8,520 
27.61 3,760 9,284 
27.97 4,045 10,233 

WSEL WSEL 
Vel Total W/Floodway W /0 Floodway 

(fils) (ft) (ft) 
7.9 1,234.0 1,233.7 
8. I 1,240.4 I ,239.8 
7.9 1,250.7 I,250.4 
7.3 1,260.8 I,260.3 
7.4 1,263.2 1,262.9 
6.5 1,269.3 1,269.0 
8.0 1,270.4 1,270.1 
7.2 1,277.2 1,277.1 
7.3 1,284.7 1,284.0 
8. I 1,288.0 I ,287.2 
6.8 1,297.9 1,297.8 
7.8 1,300.1 I ,300. I 
6.7 I,308.6 1,308.6 
6.5 1,317.4 1,317.4 
8.4 1,319.2 I,3I9.1 
7 .5 1,321.8 I ,321.6 
8.3 1,326.7 1,326.3 
7.1 1,334.8 1,334.5 
6.4 1,341.3 1,341.0 
6.7 1,344.9 1,344.6 
6.7 1,358.3 I,357.7 
6.9 1,371.4 1,371.4 
6.6 1,375 .8 1,375.4 
6.8 1,377.4 1,376.9 
6.2 I ,393 .7 I,393 .2 
5.7 1,398.8 I ,398.3 

Elevation 
Difference 

(ft) 
0.3 
0.6 
0.3 
0.5 
0.3 
0.3 
0.3 
0.1 
0.7 
0.8 
O.I 
0.1 
0.0 
0.0 
0.1 
0.2 
0.4 
0.3 
0.3 
0.3 
0.6 
0.0 
0.4 
0.5 
0.5 
0.5 
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• 
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Wood/Pate! 

Table lA - Summary of Duplicate Effective Modeling Floodway Table 

Duplicate Effective FIS Model HEC-2 
HEC-2 Filename: HASSHEC2. dat 
(1929 Datum) 

River Sta. Top Width Flow Area 
(ft) (sq ft) 

20.51 1,864 7, 174 
20.80 1,705 6,997 
21.1 7 1,580 7,201 
21.65 1,725 7,727 
21.84 1,715 7,632 
22.12 1,567 8,759 
22.2 1 1,635 7,196 
22.50 1,81 5 7,965 
22.88 1,775 7,849 
23 .07 1,540 7,074 
23.45 1,529 8,382 
23.63 1,645 7,360 
24.0 1 2,186 8,582 
24.39 2,145 8,869 
24.49 1,999 6,820 
24.58 1,868 7,623 
24 .77 1,665 6,922 
25.15 2,245 8,141 
25.34 2,63 5 9,0 17 
25.53 2,91 5 8,586 
26.10 2,665 8,674 
26.67 2,705 8,403 
26.85 2,865 8,723 
26.95 2,928 8,520 
27.6 1 3,760 9,284 
27.97 4,045 10,234 

WSEL WSEL Elevation 
Vel Total W/Floodway W /0 Floodway Difference 

(ftls) (ft) (ft) (ft) 
7.9 1,234.0 1,233 .7 0.3 
8.1 1,240.4 1,239.8 0.6 
7.9 1,250.7 1,250.4 0.3 
7.3 1,260.8 1,260.3 0.5 
7.4 1,263 .2 1,262.9 0.3 
6.5 1,269.3 1,269.0 0.3 
8.0 1,270.4 1,270.1 0.3 
7.2 1,277.2 1,277.1 0.1 
7.3 1,284.7 1,284.0 0.7 
8.1 1,288.0 1,287.2 0.8 
6.8 1,297.9 1,297.8 0.1 
7. 8 1,300.1 1,300.0 0.1 
6.7 1,308.6 1,308.6 0.0 
6.5 1,317.4 1,3 17.4 0.0 
8.4 1,3 19.2 1,319.1 0.1 
7.5 1,32 1.8 1,321.6 0.2 
8.3 1,326.7 1,326.3 0.4 
7. 1 1,334.8 1,334.5 0.3 
6.4 1,34 1.3 1,341.0 0.3 
6.7 1,344.9 1,344.6 0.3 
6.7 1,358.3 1,357.7 0.6 
6.9 1,371 .4 1,37 1.4 0.0 
6.6 1,375.8 1,375.4 0.4 
6.8 1,377.4 1,376.9 0.5 
6.2 1,393.7 1,393.2 0.5 
5.7 1,398.8 1,398.3 0.5 
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Wood/Patel 

Table lB- Summary of Corrected Effective Modeling Floodway Table 

Corrected Effective FIS Model HEC-RAS 
HEC-RAS Filename: Base.prj 
(1929 Datum) 

River Sta. Top Width Flow Area Vel Total 
(ft) (sq ft) (ft/s) 

20.51 1,864 7,170 7.9 
20.8 1,705 7,001 8.1 

21.17 1,580 7,350 7.7 
21.65 1,725 7,746 7.3 
21.84 1,715 7,661 7.4 
22.12 1,567 8,766 6.5 
22.21 1,635 7,198 8.0 
22.5 1,815 7,981 7.2 

22.88 1,775 7,927 7.2 
23.07 1,540 7,180 8.0 
23.45 1,529 8,498 6.7 
23.63 1,645 7,401 7.7 
24.01 2,186 8,689 6.6 
24.39 2,145 8,939 6.4 
24.49 1,999 6,811 8.4 
24.58 1,868 7,625 7.5 
24.77 1,665 6,939 8.3 
25.15 2,245 8,212 7.1 
25.34 2,635 9,273 6.2 
25.53 2,915 8,674 6.7 
26.1 2,665 8,771 6.6 

26.67 2,705 8,546 6.8 
26.85 2,865 8,875 6.5 
26.95 2,928 8,990 6.4 
27.61 3,760 9,569 6.1 
27.97 4,045 10,393 5.6 

WSEL WSEL Elevation 
W/Fioodway W /0 Floodway Difference 

(ft) (ft) (ft) 
1,234.0 1,233 .7 0.3 
1,240.4 1,239.8 0.6 
1,250.8 1,250.6 0.2 
1,260.8 1,260.4 0.5 
1,263.3 1,262.9 0.3 
1,269.3 1,269.0 0.3 
1,270.4 1,270.1 0.3 
1,277.1 1,277.1 0.1 
1,284.7 1,284.1 0.6 
1,288.1 1,287.3 0.8 
1,298.0 1,297.9 0.0 
1,300.2 1,300.2 0.0 
1,308.6 1,308.7 0.0 
1,317.5 1,317.4 0.0 
1,319.2 1,319.1 0.1 
1,321.8 1,321.6 0.2 
1,326.7 1,326.4 0.3 
1,334.9 1,334.6 0.3 
1,341.4 1,341.1 0.3 
1,344.9 1,344.7 0.2 
1,358.3 1,357.8 0.5 
1,371.5 1,371.6 -0. 1 
1,375.9 1,375.5 0.4 
1,377.5 1,377.1 0.4 
1,393 .7 1,393.3 0.5 
1,398.8 1,398.4 0.4 
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Wood/Pate! 12/4/2007 

Table 2 -Datum Adjusted Corrected Effective Model 

Existing or Pre-Project Condition Model 
(HassyModeiEx.prj) 

Sub-Critical W.S. Elev W. ev Sub-Critical W .S. Elev WSEL Differential 
Flow (1929 Datum) (1988 Datum) Flow (1988 Datum) HassyModeiEx-Base 

River Sta (ft) (ft) 
15.68 11 32.1 5 1.76 
15.78 1133.63 1.76 
15.87 1134.79 1.76 
15.97 1137 1.76 
16.06 11 38.51 1.76 
16.16 11 40.06 1.76 
16.25 1142.97 1.76 
16.35 1144.21 1.76 
16.44 11 46.09 1.76 
16.53 11 48.72 1.76 
16.63 1150.42 1.76 
16.72 11 52.55 1.76 
16.82 1154.54 1.76 
16.91 11 56.16 1.76 
17.01 11 58.85 1.76 
17.1 1160.77 1.76 
17.2 1162.74 1.76 

17.29 1164.48 1.76 
17.39 1167.08 1.76 
17.48 1169.2 1.76 
17.58 1171 .76 1.76 
17.67 1174.21 1.76 
17.77 1176.52 1.76 
17.86 1178.88 1.76 
17.95 1180.47 1.76 
18.05 1182.5 1.76 
18.14 1184.11 1.76 
18.24 1185.48 1.76 
18.33 1187.54 1.76 
18.43 1189.96 1.76 
18.52 1192.72 1.76 
18.62 1194.65 1.76 
18.71 1196.8 1.76 
18.81 1198.9 1.76 
18.9 1200.59 1.76 
19 1202.61 1.76 

19.09 1204.25 1.76 
19.19 1206.92 1.76 
19.28 1209.03 1.76 
19.38 1211 .28 1.76 
19.47 1213.48 1.76 
19.56 1216.27 1.76 
19.66 1219.07 1.76 
19.75 1221.07 1.76 
19.85 1223.88 1.76 
19.94 1224.86 1.76 
20.14 1228.52 1.76 
20.32 1230.94 1.76 
20.42 1232.96 1.76 
20.51 1235.43 1.76 
20.61 1237.49 1.76 
20.7 1239.61 1.76 
20.8 1241.59 1.76 
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Wood/Patel 12/4/2007 

Table 2 -Datum Adjusted Corrected Effective Model 

Sub-Critical W .S. Elev 
Flow (1929 Datum) 

Cross Sections to be Replaced 

W .S. Elev 
(1 988 Datum) 

Existing_ or Pre-Project Condition Model 
(HassyModeiEx.prj) 

Sub-Critical W.S. Elev WSEL Differential 
Flow (1 988 Datum) HassyModeiEx-Base 

River Sta (ft) (ft) 

20.89 1244.47 1.76 

New Topographic Cross Sections 

27.33 1389.27 2.05 
27.52 1393.36 2.22 
27.61 1395.37 2.12 
27.78 1398.19 2.17 
27.97 1400.54 2.1 5 
28 .09 1403.51 2.16 
28.19 1405.82 2.15 
28 .28 1408.82 2.15 
28 .38 1411.58 2.15 
28.47 1414.21 2.15 
28 .57 1417.27 2.15 
28.66 1419.99 2.15 
28.76 1422.74 2.15 
28.85 1425.56 2.15 
28.95 1427.84 2.15 
29.04 1429.99 2.15 
29.13 1432.97 2.15 
29.23 1435.29 2.15 
29.32 1438.14 2.15 
29.42 1440.47 2.1 5 
29.51 1443.11 2.15 
29.61 1446.12 2.1 5 
29.7 1448.85 2.15 
29.8 1451.87 2.15 

29.89 1454.73 2.1 5 
29.99 1457.45 2.15 
30.08 1460.08 2.15 
30.18 1462.92 2.15 
30.27 1465.85 2.15 
30.37 1468.92 2.15 
30.46 1471.47 2.15 
30.56 1473.89 2.15 
30.65 1476.64 2.15 
30.74 1479.38 2.15 
30.84 1481.98 2.15 
30.93 1484.08 2.15 
31.03 1486.75 2.15 
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Wood/Patel 

Table 3- Summary of Post-Project Condition Modeling Floodway Table 

Post-Project Condition Model HEC-RAS 
HEC-RAS Filename: HassyMode!Propl.prj 

River Sta. Top Width Flow Area 
(ft) (sq ft) 

15.68 1753 7792 
15.78 1660 8105 
15.87 1830 6929 
15.97 1825 8181 
16.06 2195 9238 
16.1 6 2407 6704 
16.25 2665 10646 
16.35 2735 10088 
16.44 2750 8040 
16.53 2640 8616 
16.63 2527 8351 
16.72 25 11 8558 
16.82 2456 9650 
16.9 1 2495 7264 
17.01 2435 8364 
17.1 2280 8275 
17.2 2045 8251 

17.29 1815 6704 
17.39 1675 7387 
17.48 1585 6817 
17.58 1550 7551 
17.67 1550 7304 
17.77 1505 7338 
17.86 1505 7814 
17.95 1260 6005 
18.05 1340 7279 
18.1 4 1456 7898 
18.24 1576 7460 
18.33 1607 6557 
18.43 1701 6428 
18.52 2122 8261 
18.62 2330 8324 
18.71 2480 7825 
18.81 2435 9539 
18.9 2280 6978 
19 2075 8662 

19.09 1820 6601 
19.19 1530 68 10 
19.28 1335 6465 
19.38 1225 5961 
19.47 1235 6540 
19.56 1055 5294 
19.66 1060 6876 

Vel Total 
(ftls) 

7.2 
6.9 
8.1 
6.8 
6.1 
8.4 
5.3 
5.6 
7.0 
6.5 
6.7 
6.5 
5.8 
7.7 
6.7 
6.8 
6.8 
8.4 
7.6 
8.2 
7.4 
7.7 
7.6 
7.2 
9.3 
7.7 
7.1 
7.5 
8.5 
8.7 
6.8 
6.7 
7.2 
5.9 
8.1 
6.5 
8.6 
8.3 
8.8 
9.5 
8.7 
10.7 

8.2 

WSEL WSEL Elevation 
W/Fioodway W /0 Floodway Difference 

(ft) (ft) (ft) 
1132.2 1132.2 0.1 
1133 .7 1133 .6 0.1 
1135.0 1134.8 0.2 
1137.0 1137.0 0.0 
1138.5 1138.5 0.0 
1140.1 1140.1 0.1 
1143.1 1143.0 0.1 
1144.2 1144.2 0.0 
1146.1 1146.1 0.0 
1148.7 1148.7 0.0 
1150.5 1150.4 0.1 
1152.6 1152.6 0.0 
1154.5 1154.5 0.0 
11 56.2 1156.2 0.1 
11 59.0 1158.9 0.2 
11 61.0 1160.8 0.2 
11 63 .0 1162.7 0.3 
1165. 1 1164.5 0.7 
1168.0 1167.1 0.9 
1170.0 1169.2 0.8 
11 72.5 117 1.8 0.7 
11 74.5 11 74.2 0.3 
11 76.7 1176.5 0.2 
1178.9 1178.9 0.0 
11 80.5 1180.5 0. 1 
1183.2 1182.5 0.7 
1184.6 1184.1 0.5 
11 85 .9 1185.5 0.5 
11 87.7 11 87.5 0.1 
11 90.1 1190.0 0.1 
11 92.7 1192.7 0.0 
1194.7 1194.7 0.0 
11 97.0 1196.8 0.2 
1199.2 1198.9 0.3 
1200.8 1200.6 0.2 
1203.2 1202.6 0.6 
1204.8 1204.3 0.5 
1207.4 1206.9 0.5 
1209.6 1209.0 0.6 
12 11.8 1211.3 0.6 
12 14.0 1213.5 0.5 
12 16.4 1216.3 0.1 

121 9.4 1219.1 0.3 
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Wood/Pate! 

Table 3- Summary of Post-Project Condition Modeling Floodway Table 

Post-Project Condition Model HEC-RAS 
HEC-RAS Filename: HassyMode!Propl .prj 

River Sta. Top Width Flow Area 
(ft) (sq ft) 

19.75 1140 6349 
19.85 1395 7309 
19.94 1475 6532 
20.14 1535 7361 
20.32 1584 7838 
20.42 1704 6581 
20.51 1864 7170 
20.61 1905 7300 
20.7 1790 7162 
20.8 1705 7001 

20.89 1520 6399 
20.98 1396 7393 
21.08 1220 5797 
21.1 7 1230 6457 
21.3 945 5477 

21.32 BR D 868 44 17 
21.32 BR U 880 6196 

21.34 945 7116 
21.36 1215 7950 
2 1.46 1645 10146 
21.55 1785 6757 
21.65 1725 7100 
21.74 1700 7964 
2 1.84 17 15 793 1 
2 1.93 1750 7116 
22.03 1555 65 16 
22.12 1447 6089 
22.21 1542 6832 
22.31 1675 7528 
22.4 1709 6707 
22.5 1800 7601 

22.59 1965 7945 
22.69 1975 6992 
22.78 1845 738 1 
22.88 1775 8272 
22.97 1690 7980 
23 .07 1640 7938 
23.16 1590 7622 
23.26 1400 6843 
23.35 1450 6705 
23.45 1549 7805 
23.54 1590 8355 
23.63 1645 7624 

Vel Total 
(fils) 

8.9 
7.7 
8.7 
7.7 
7.2 
8.6 
7.9 
7.8 
7.9 
8. 1 
8.9 
7.7 
9.8 
8.8 
I 0.3 
12.8 
9.1 
8.0 
7.1 
5.6 
8.4 
8.0 
7.1 
7.1 
8.0 
8.8 
9.4 
8.4 
7.6 
8.5 
7.5 
7.2 
8.2 
7.8 
6.9 
7.2 
7.2 
7.5 
8.4 
8.5 
7.3 
6.9 
7.5 

WSEL WSEL Elevation 
W/Fioodway W /0 Floodway Difference 

(ft) (ft) (ft) 
1221.5 1221.1 0.4 
1223 .9 1223 .9 0.0 
1225.4 1224.9 0.5 
1228.9 1228.5 0.4 
123 1.8 1230.9 0.8 
1233.3 1233 .0 0.3 
1235.7 1235.4 0.3 
1237.9 1237.5 0.4 
1240.0 1239.6 0.4 
1242.2 1241.6 0.6 
1244.6 1244.5 0.2 
1246.8 1246.7 0.1 
1248.2 1248.0 0.2 
125 1.0 1250.9 0.1 
1252.8 1252.7 0.1 
1252. 1 1252.1 0.0 
1255 .1 1255.1 0.0 
1255.5 1255.5 0.0 
1256.4 1256.4 0.0 
1257.7 1257.7 0.0 
1258.7 1258.6 0.1 
1261.2 1260.7 0.5 
1262.4 126 1.9 0.5 
1263 .3 1263.0 0.3 
1264.8 1264.6 0.3 
1267.1 1267.0 0. 1 
1269.7 1269.3 0.4 
1272.6 1272.3 0.3 
1274.9 1274.7 0.2 
1277.0 1276.9 0.1 
1279.8 1279.7 0.1 
128 1.7 1281.5 0.2 
1283.4 1283.2 0.2 
1285 .8 1285.4 0.4 
1287.8 1287.0 0.8 
1289.2 1288.4 0.8 
129 1.2 1290.5 0.8 
1293.3 1292.8 0.4 
1295 .8 1295.5 0.3 
1297.9 1297.8 0.1 
1300 .1 1300.0 0.1 
1301. 5 130 1.4 0.1 
1302.7 1302.6 0.1 
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Wood/Pate I 

Table 3 -Summary of Post-Project Condition Modeling Floodway Table 

Post-Project Condition Model HEC-RAS 
HEC-RAS Filename: HassyModelPropl.prj 

River Sta. Top Width Flow Area 
(ft) (sq ft) 

23 .73 1300 5286 
23.82 928 5317 

23.88 BR D 825 4388 
23 .88 BR U 835 5970 

23 .92 928 7209 
24.01 1436 8330 
24.11 1734 8895 
24.2 2050 8632 
24.3 2311 8256 

24.39 2145 8578 
24.49 1999 7129 
24.58 1898 7512 
24.68 1685 5956 
24.77 1510 7135 
24.87 1250 5701 
24.9 1080 5611 

24.95 BRD 907 4535 
24.95 BR U 916 6131 

25 .02 1080 8008 
25.06 1130 6785 
25.15 1710 9178 
25 .24 2036 6570 
25 .34 2635 9144 
25.43 2830 8783 
25 .53 2945 10348 
25.62 2795 7452 
25 .72 2795 8015 
25 .81 2720 7624 
25.9 1 2570 7794 

26 2232 7222 
26.1 2200 7828 

26.19 2070 8195 
26.29 1870 7643 
26.38 1678 7840 

26.40 BR D 1568 7197 
26.40 BR U 1571 7471 

26.48 1678 8561 
26.57 1925 8597 
26.67 2295 9352 
26.76 2625 8523 
26.85 2809 9365 
26.95 3028 8651 
27.04 2975 9418 

Vel Total 
(fils) 

10.8 
10.8 
13.0 
9.6 
7.9 
6.9 
6.4 
6.6 
6.9 
6.7 
8.0 
7 .6 
9.6 
8.0 
10.0 
10.2 
12.6 
9.3 
7.2 
8.4 
6.3 
8.8 
6.3 
6.6 
5.6 
7.8 
7.2 
7.6 
7.4 
8.0 
7.4 
7.1 
7.6 
7.4 
8.0 
7.7 
6.8 
6.7 
6.2 
6.8 
6.2 
6.7 
6.1 

WSEL WSEL Elevation 
W/Floodway W /0 Floodway Difference 

(ft) (ft) (ft) 
1304.9 1304.6 0.3 
1308.6 1308.3 0.3 
1308.3 1308.3 0.0 
1310.7 1310.7 0.0 
1311.3 131 1.3 0.0 
1312.9 1312.9 0.0 
1314.1 1314.0 0.1 
1315.5 1315.4 0.0 
1317.4 1317.4 0.0 
1319.6 1319.6 0.0 
1321.5 1321.3 0.2 
1323.8 1323 .8 0.1 
1326.1 1326.1 0.0 
1329.2 1328.8 0.5 
1331.3 1331.2 0.2 
1333.7 1333.2 0.4 
1333.7 1333.7 0.0 
1335.9 1335.9 0.0 
1336.5 1336.5 0.0 
1336.9 1337.0 0.0 
1338.7 1338.6 0.1 
1340.1 1340.0 0.1 
1343 .2 1342.8 0.4 
1345.1 1344.9 0.3 
1347.3 1347.0 0.3 
1348.7 1348.5 0.2 
1351.4 1350.9 0.6 
1353 .6 1353.3 0.3 
1355.5 1355.0 0.5 
1357.5 1357.1 0.4 
1360.3 1359.8 0.5 
1362.9 1362.4 0.5 
1365.1 1364.7 0.4 
1368.4 1368.3 0.1 
1368.3 1368.2 0.1 
1369.0 1369.0 0.0 
1369.3 1369.3 0.0 
1372.0 1371.9 0.0 
1373 .9 1373 .6 0.3 
1375.5 1375.0 0.5 
1377.6 1377.0 0.6 
1379.0 1378.5 0.5 
1381.9 1381.3 0.6 
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Wood/Pate I 

Table 3- Summary of Post-Project Condition Modeling Floodway Table 

Post-Project Condition Model HEC-RAS 
HEC-RAS Filename: HassyMode!Propl.prj 

River Sta. Top Width Flow Area 
(ft) (sq ft) 

27.14 3100 10560 
27.23 3308 9332 
27.33 3478 8471 
27.52 3650 10813 
27.61 3760 9506 
27.78 3960 14062 
27.97 4045 10386 
28 .09 4 100 10667 
28.19 4195 9859 
28.28 4409 11251 
28.38 4669 10707 
28 .47 4745 10258 
28.57 4515 10549 
28 .66 4295 9387 
28.76 3925 9572 
28.85 3735 9768 
28.95 3780 10597 
29.04 4005 10061 
29.13 4664 11608 
29.23 5134 11063 
29.32 5028 11 733 
29.42 4865 11694 
29.51 4695 104 16 
29.61 4540 11344 
29.7 4525 10260 
29.8 4381 9835 

29.89 4086 103 16 
29.99 3920 9038 
30.08 3950 9771 
30.18 4095 9402 
30.27 4 161 9778 
30.37 4381 9879 
30.46 4590 10825 
30.56 4559 9963 
30.65 4366 10345 
30.74 42 10 9378 
30.84 4123 10430 
30.93 395 1 9086 
31.03 3836 943 1 

Vel Total 
(ft!s) 

5.5 
6.2 
6.8 
5.4 
6.1 
4.1 
5.6 
5.5 
5.9 
5.2 
5.5 
5.7 
5.5 
6.2 
6. 1 
6.0 
5.5 
5.8 
5.0 
5.3 
5.0 
5.0 
5.6 
5.2 
5.7 
5.9 
5.7 
6.5 
6.0 
6.2 
6.0 
5.9 
5.4 
5.9 
5.7 
6.2 
5.6 
6.4 
6.3 

WSEL WSEL Elevation 
W/Floodway W /0 Floodway Difference 

(ft) (ft) (ft) 
1384.7 1384.1 0.6 
1387.2 1386.9 0.4 
1389.7 1389.3 0.4 
1393 .9 1393.4 0.6 
1395.9 1395.4 0.5 
1398.6 1398.2 0.4 
1401.0 1400.5 0.4 
1404.0 1403.5 0.5 
1406.6 1405.8 0.8 
1409.6 1408.8 0.7 
1412. 1 1411.6 0.5 
14 14.9 1414.2 0.7 
141 7.6 1417.3 0.3 
1420.1 1420.0 0.1 
1423.3 1422.7 0.5 
1426.2 1425.6 0.7 
1428.6 1427.8 0.7 
143 0.5 1430.0 0.5 
1433 .1 1433.0 0.1 
1435.4 1435.3 0.1 
1438.2 1438.1 0.1 
1440.5 1440.5 0.0 
1443 .2 1443 .1 0.0 
1446.2 1446. 1 0.1 
1448 .9 1448.9 0.1 
1451.9 145 1.9 0.0 
1454.9 1454.7 0.1 
1457.4 1457.5 0.0 
1460.3 1460.1 0.2 
1462.9 1462.9 0.0 
1465 .9 1465.9 0.1 
1468 .9 1468.9 0.0 
1471.5 1471.5 0.0 
1473.9 1473.9 0.0 
1476.6 1476.6 0.0 
1479.4 1479.4 0.0 
1482.0 1482.0 0.0 
1484.4 1484. 1 0.3 
1487.2 1486.8 0.5 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 

RIVERINE STRUCTURES FORM Expires September 30, 2005 

t:: PAPERWORK REDUCTION ACT 
reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 

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

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

A. GENERAL 

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

Channelization .. ..... .... .... . complete Section B 
Bridge/Culvert ......... ....... . complete Section C 
Dam ...... .. .... ..... ....... ...... . complete Section D 
Levee/Fioodwall .. ........... complete Section E 
Sediment Transport ... ..... complete Section F (if required) 

Description Of Structure 

1. Name of Structure: Peoria Avenue Bridge 

Type (check one): D Channelization [8] Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: Peoria Avenue at Hassayampa River 

Downstream Limit/Cross Section: 21 .3 

Upstream Limit/Cross Section: 21 .34 

2. Name of Structure: Greenway Road 

Type (check one): D Channelization [8] Bridge/CuI vert D Levee/Fioodwall DDam 

Location of Structure: Greenway Road and Hassayampa River 

Downstream Limit/Cross Section : 23.82 

Upstream Limit/Cross Section: 23.92 

3. Name of Structure: Bell Road 

Type (check one) D Channelization [8] Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: Bell Road and Hassayampa River 

Downstream Limit/Cross Section: 24.9 

Upstream Limit/Cross Section: 25.02 

NOTE: For more structures, attach additional pages as needed. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 

RIVERINE STRUCTURES FORM Expires September 30, 2005 

PAPERWORK REDUCTION ACT 

ic reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing , reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

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

A. GENERAL 

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

Channe liza tion ......... ... . .. . complete Section B 
Bridge/Culvert ................. complete Section C 
Dam ..... ....... ..... ... .. .. .... ... complete Section D 
Levee/Fioodwall ..... ........ complete Section E 
Sediment Transport ....... . complete Section F (if required) 

Description Of Structure 

/ 4. Name of Structure: Hummingbird Springs Road Bridge 

Type (check one): 0 Channelization 1:8] Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: Hummingbird Springs Road at Hassayampa River 

Downstream Limit/Cross Section: 26.38 

Upstream Limit/Cross Section: 26.48 

Name of Structure: 

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

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: 

/ Name of Structure: 

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

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: 

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

Flooding Source: 

of Structure: 

Accessory Structures 

The channelization includes (check one): 

D Drop structures D Levees [Attach Section E (Levee/Floodwall)] 
D Superelevated sections 
D Debris basin/detention basin 
D Other (Describe): 

D Transitions in cross sectional geometry 
D Energy dissipater 

2. Drawing Checklist 

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

3. Hydraulic Considerations 

The channel was designed to carry ( cfs) and/or the -year flood. 

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

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

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

4. Sediment Transport Considerations 

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

C. BRIDGE/CULVERT 

Flooding Source: 

Name of Structure: 

1. This revision reflects (check one): 

~ New bridge/culvert not modeled in the FIS 
D Modified bridge/culvert previously modeled in the FIS 
D New analysis of bridge/culvert previously modeled in the FJS 

2. Hydraulic model used to analyze the structure (e.g. , HEC-2 with special bridge routine, WSPRO, HY8): 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

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

~ Dimensions (height, width , span, radius, length) 
~ Shape (culverts only) 
~ Material 
~ Beveling or Rounding 
~ Wing Wall Angle 
D SkewAngle 
~ Distances Between Cross Sections 

4. Sediment Transport Considerations 

~ Erosion Protection 
~ Low Chord Elevations - Upstream and Downstream 
l:8l Top of Road Elevations- Upstream and Downstream 
i:8l Structure Invert Elevations- Upstream and Downstream 
~ Stream Invert Elevations- Upstream and Downstream 
~ Cross-Section Locations 

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

Flooding Source: 

of Structure: 

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

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

D Private organization Name of the agency or organization: 

3. Does the project involve revised hydrology? DYes D No 

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

4. Does the submittal include debris/sediment yield analysis? D Yes D No 

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

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

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

FREQUENCY(% annual chance) 

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

Stillwater Elevation Behind the Dam 

FIS REVISED 

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

• 
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E. LEVEE/FLOODWALL 

1. System Elements 

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

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

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

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

c. Structural Type (check one): 

D monolithic cast-in place reinforced concrete 
D reinforced concrete masonry block 
D sheet piling 
D Other (describe): 

Station 
Station 
Station 

to 
to 
to 

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

DYes D No 

If Yes, by which agency? 

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

1. Plan of the levee embankment and floodwall structures. 

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

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

4. A layout detail for the embankment protection measures. 

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

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

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

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

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

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

FEMA Form 81-898, SEP 02 Riverine Structures Form 

D Yes 
DYes 
DYes 

DYes 

DYes 

DNo 
DNo 
DNo 

DNo 

DNo 
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E. LEVEE/FLOODWALL (CONTINUED) 

2. Freeboard (continued} 

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

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

b. Is there an indication from historical records that ice-jamming can affect the BFE? D Yes 0No 

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

3. Closures 

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

If opening exists, list all closures: 

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device 
-Opening_ Invert 

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

Note: Geotechnical and geologic data 

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

4. Embankment Protection 

a. The maximum levee slope landside is: 

b. The maximum levee slope floodside is: 

c. The range of velocities along the levee during the base flood is: (min.) to (max.) 

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

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

Flow Curve or Stone Riprap Depth of Reach Sideslope 
Depth Velocity Straight Toedown 

D10o Dso Thickness 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

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

• 
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E. LEVEE/FLOODWALL (CONTINUED) 

4. Embankment Protection (continued) 

f. Is a beddinglfilter analysis and design attached? D Yes D No 

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

Attach engineering analysis to support construction plans. 

5. Embankment And Foundation Stability 

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

0 Overall height: Sta. ; height ft. 

D Limiting foundation soil strength: 

Sta. , depth to 

strength ~ = 

slope: SS = 

degrees, c = 

(h) to (v) 

psf 

(Repeat as needed on an added sheet for additional locations) 

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.): 

c. Summary of stability analysis results: 

• Case 

I 

Loading Conditions 

End of construction 

II Sudden drawdown 

Ill Critical flood stage 

IV Steady seepage at flood stage 

VI Earthquake(Case I) 

(Reference: USAGE EM-111 0-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? 

If Yes, describe methodology used: 

e. Was a seepage analysis for the foundation performed? 

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

Critical Safety Factor 

DYes 0 No 

DYes 0 No 

DYes 0 No 

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

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

Attach engineering analysis to support construction plans . 

• 
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E. LEVEE/FLOODWALL (COJ'I!INUED) 

~ 
Floodwall And Foundation Sta bil i t~ 

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

0 UBC (1 988) or 0 Other (specify): 

b. Stability analysis submitted provides for: 

0 Overturning 0 Sliding If not, explain : 

c. Loading included in the analyses were: 

0 Lateral earth @ PA = psf; Pp = psf 

0 Surcharge-Slope @ 0 surface psf 

0 Wind @ Pw= psf 

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

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

0 1%-annual-chance significant wave period : sec. 

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

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

Criteria (Min) Sta To Sta To 
Loading Condition 

Overturn Sliding Overturn Sliding Overturn Sliding 

Dead & Wind 1.5 1.5 

& Soil 1.5 1.5 

Dead , Soil, Flood, & 1.5 1.5 
Impact 

Dead, Soil, & Seismic 1.3 1.3 

(Ref: FEMA 114 Sept 1986; USAGE EM 111 0-2-2502) 

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

e. Foundation bearing strength for each soil type: 

Bearing Pressure Sustained Load (psf) Short Term Load (psf) 

Computed design maximum 

Maximum allowable 

f. Foundation scour protection 0 is, 0 is not provided. If provided, attach explanation and supporting documentation : 

Attach engineering analysis to support construction plans . 

• 
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E. LEVEE/FLOODWALL 

7. Settlement 

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

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

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

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

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

Attach engineering analysis to support construction plans. 

8. Interior Drainage 

a. Specify size of each interior watershed: 

Draining to pressure conduit: 
Draining to pending area: 

b. Relationships Established 

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

acres 
acres 

c. The river flow duration curve is enclosed: 

DYes 
D Yes 
DYes 

D Yes 

0No 
DNo 
DNo 

DNo 

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

e. Which flooding conditions were analyzed? 

• 

• 

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

If No for any of the above, attach explanation. 

DYes 
D Yes 
D Yes 
DYes 

0No 
0No 
DNo 
0No 

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet 
facilities to provide the established level of flood protection. DYes D No 

If No, attach explanation. 

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

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

• 
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E. LEVEE/FLOODWALL (CONTINUEQ}_ 

8. Interior Drainage {continued} 

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

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

Plant #1 Plant #2 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a flood warning plan? 

How much time is available between warning 
and flooding? 

Will the operation be automatic? D Yes DNo 

If the pumps are electric, are there backup power sources? D Yes DNo 

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

Include a copy of supporting documentation of data and analysis . Provide a rnap showing the flooded area and maximum ponding elevations for all 
watersheds that result in flooding. 

Other Design Criteria 

a. The following items have been addressed as stated: 

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

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

Attach supporting documentation 

c. If the levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure? 
DYes 0No 

Attach supporting documentation 

d. Sediment Transport Considerations: 

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

• 
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E. LEVEE/FLOODWALL 

10. Operational Plan And Criteria 

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

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

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

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

11 . Maintenance Plan 

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? 0 Yes 0 No 
If No, please attach supporting documentation. 

12. Operations and Maintenance Plan 

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

F. SEDIMENT TRANSPORT 

Flooding Source: 

Name of Structure: 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 
Base Flood Elevation (BFE); and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is 
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with 
the supporting documentation: 

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

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

Sediment transport rate (percent concentration by volume) 

Method used to estimate sediment transport: 

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

Method used to estimate scour and/or deposition: 

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

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided . 

• 
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3.0 SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

Wood, Patel & Associates, Inc. provided field survey information and the elevation 

reference marks as shown on the work maps (see Exhibit C). 

3.2 Mapping 

Detailed mapping exceeding the FEMA 3 7 standards for Flood Insurance Study (FIS) 

mapping requirements was developed for this study area by Aerial Mapping Company. 

The flight date was March 22, 2006. The 1-foot contour map at a scale of 1 inch = 400 

feet was produced as a work map and is shown on Exhibit C. 
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4.0 HYDROLOGY 

4.1 

WOOD/PATEL 

Hydrology 

As discussed above, no new hydrologic analysis was conducted for this study. The 100-

year flows were applied based on the Effective FIS model for the Hassayampa River. 
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5.0 HYDRAULICS 

5.1 Hydraulic Models 

The HEC-2 model used for the regulatory FIS was prepared by Cella Barr Associates, 

1988, as part of a Re-study for Various Streams in Maricopa County, Arizona for the 

Flood Control District of Maricopa County. The Effective Model is a HEC-2 model for 

the portion of Hassayampa River from River Mile 15 .68 to River Mile 31.03. The 

Duplicate Effective Model name is HASSHEC2.DAT. 

The Corrected Effective Model of the HEC-RAS hydraulic model is created by importing 

the HEC-2 model (HASSHEC2.DA1) into HEC-RAS and running the model. The 

Corrected Effective Model name is BASE.PRJ. 

The Existing or Pre-Project Condition Model was created in HEC-RAS by incorporating 

cross sections prepared from new topographic mapping into the Corrected Effective 

Model for the reach from cross section 20.98 to 27.23, inclusive. Datum adjustments 

were made to the cross sections upstream and downstream of the new cross sections as 

described in Section 2.2.2. The Existing or Pre-Project Condition model name is 

HASSYMODELEXPRJ. 

The Post-Project Conditions Model was developed by incorporating the four proposed 

bridge and roadway cross sections, Peoria A venue, Greenway Road, Bell Road and 

Hummingbird Springs Road, into the Existing or Pre-Project Condition Model. The Post

Project Condition model name is HASSYMODELPROPJ .PRJ. 

5.2 Parameter Estimation 

5.2.1 Roughness Coefficients 

Based on field observations and work performed for the effective FIS, the 

Manning' s n-value varies from 0.03 to 0.04 within the channel with values as 

high as 1.0 in some of the over bank areas . 
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5.2.2 Expansion and Contraction Coefficients 

There were no warranted changes to the values for expansion and contraction 

coefficients used in this wash study reach, which are left at 0.30 and 0.1 0, 

respectively, since the channel geometric changes are very gradual. 

Due to upstream flow contraction and downstream flow expansiOn at the 

proposed bridge crossing locations, a portion of the conveyance area in these 

cross sections will be ineffective. To model this ineffective flow area, 

encroachments were incorporated in the effective cross sections based on a 1: 1 

contraction ratio upstream and a 2:1 expansion ratio downstream. 

5.3 Cross Section Description 

The study reach of the Hassayampa River, as shown on Exhibit C, was modeled by HEC

RAS, and the cross section plots are provided in Appendix E. The selected locations of 

the channel banks and assigned Manning's n-values are shown on the plots. The cross 

sections were selected based on the following criteria: 

• They are representative of the local channel reach . 

• They are oriented perpendicular to the direction of flow with the perspective of 

looking downstream. 

• They do not include ineffective flow areas (unless located immediately upstream 

and downstream of a culvert crossing). 

• They are large enough to contain the 1 00-year peak discharge. 

The study work map for the Post-Project Conditions Model is located in Exhibit C. 

5.4 Guide Bank Description 

WOOD/PATEL 

The floodplain is very wide in relation to the proposed bridge opening; therefore, guide 

banks will be designed and constructed to prevent erosion of the roadway approach 

embankments based on U.S. Department of Transportation, Hydraulic Engineering 

Circular No.23 (HEC 23). 

The guide banks typically transfer scour away from the abutments by cutting off flow 

adjacent to the embankment and guiding it through the bridge openings. Based on the 

nomograph provided in HEC 23 to determine the length of guide banks, a maximum 
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length of 250 ' can be used for any calculated length of 250 ' or above. To be 

conservative, this project will use a maximum guide bank length of 300 ' at locations 

where the calculated length exceeds 250'. Supporting calculations for the guide bank 

designs are included in Appendix F. 

5.5 Modeling Conditions 

The Hassayampa River was modeled throughout the reach in the same way as it was 

modeled in the Effective PIS. 

5.6 Floodway Modeling 

5.7 

5.8 

A floodway run was made for the Post-Project Condition Model using encroachments in 

an attempt to achieve the 1-foot maximum allowable rise target. As shown in Table 3, 

the floodway run for the Post-Project Condition Model does not exceed the 1-foot 

maximum allowable rise. 

Problems Encountered During the Study 

No problems were encountered during the hydraulic modeling process . 

Calibration 

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

5.9 Final Results 

WOOD/PATEL 

The HEC-RAS model output file and water surface profile for the Post-Project Condition 

are shown in Appendix E and Figure 2. The hydraulic modeling results show that the 

water-surface elevations from the Post-Project Condition match the water surface 

elevations of the Effective PIS Model at the tie-in locations, the 1 00-year base flows are 

contained and the floodway does not exceed the 1-foot maximum allowable rise . 
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6.0 EROSION AND SEDIMENT TRANSPORT 

6.1 Erosion and Sediment Transport 

It should be noted that the Hassayampa River watershed is in an uncontrolled natural 

condition without influence from major dam structures. The Existing Hassayampa 

floodplain is wide, very shallow and naturally dry, but occasionally becomes inundated 

by flash flooding. Soils throughout the watershed are primarily alluvial deposits 

composed of sand and gravel with some thin clay layers. 

Based on the Lower Hassayampa Watercourse Master Plan (ref. 11 ), the long term 

aggradation /degradation within the study reach is minimal and is not anticipated to affect 

the base flood elevations. 

6.2 Estimation of Scour Depth 

Since the floodplain is very wide in relation to the proposed bridge openings, guide banks 

are designed to streamline the flow through the bridge openings and to prevent erosion of 

the roadway approach embankments. The guide banks are located immediately upstream 

and downstream of the bridge abutments. The purpose of this section is to summarize the 

scour depth estimates for the proposed guide banks at the four bridged crossing locations. 

Several components were considered in determining the total scour estimate for the guide 

banks at the proposed bridge sites during the 100-year design flood event. These 

components included long-term degradation; general or contraction scour; low-flow 

incisement; bed-form scour; and local scour. The scour depth estimates for the 

Hassayampa River bridge guide banks were determined by applying a factor of safety to 

the calculated values and then adding all of the components. 

Long-term HEC-6 sediment transport simulations performed by IE Fuller (ref. 12) have 

been used to determine the long-term scour component at the bridge locations. 

Several alternate materials are being considered for the guide bank protection including 

cement stabilized alluvium (CSA), gabions, concrete and loose rip rap. The guide banks 

are designed for a 1 00-year flood event utilizing proposed condition floodway water 

surface elevations. The scour depth estimates for the guide bank protection are based on 
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FHW A HEC-20. The results of the design scour depth estimates are summarized in the 

Table 4 below: 

Table 4- Guide Bank Total Toe-Down Design Depths 

Flood 
Event 

100-Year 

Flood 
Event 

100-Year 

Flood 
Event 

100-Year 

Flood 
Event 

100-Year 

Hummingbird Springs Road Bridge 

Design East (Lt) Design West (Rt) 
Guide Bank Toe-Down Guide Bank Toe-Down 

(ft) (ft) 

25.0 23.6 

Bell Road Bridge 

Design East (Lt) Design West (Rt) 
Guide Bank Toe-Down Guide Bank Toe-Down 

(ft) (ft) 

26.6 23 .9 

Greenway Road Bridge 

Design East (Lt) Design West (Rt) 
Guide Bank Toe-Down Guide Bank Toe-Down 

(ft) (ft) 

29.9 29.9 

Peoria A venue Bridge 

Design East (Lt) 
Guide Bank Toe-Down 

(ft) 

31.8 

18 

Design West (Rt) 
Guide Bank Toe-Down 

(ft) 

32.3 

Hassayampa River 
CLOMR Submittal 
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7.0 DRAFT FIS REPORT DATA 

7.1 Summary of Discharges 

Table 5 provides a summary of discharges in FEMA format for the study area from Flood 

Insurance Study, Maricopa County Arizona and Unincorporated Areas, Volume I of 12, 

revised September 30, 2005. 

Table 5- SUMMARY OF DISCHARGES IN FEMA FORMAT 

Peak Discharges ( cfs) 
Discharge 

Flooding Source & Location 
Area 

(Sq. Miles) 10-YR 50-YR 100-YR 500-YR 

At Granite Reef Aqueduct 930 1 1 57,854 - 1 - -

Just Above Confluence with 
1,010 1 1 55,980 1 

Jackrabbit Wash - - -

Not Computed 

7.2 Annotated Flood Insurance Rate Map 

The 1 00-year effective FIS flows are contained within the proposed study reach as 

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

04013C1530J & 04013C1090J. Refer to Exhibit C for Post-Project Conditions Model 

Work Map. 

7.3 Flood Profiles 

WOOD/PATEL 

Figure 2 contains the 100-year flow flood profiles for the Post-Project Conditions Model 

for the study reach of the Hassayampa River. 

19 Hassayampa River 
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8.0 OPERATION AND MAINTENANCE PLAN 

8.1 Operation and Maintenance Plan 

In conjunction with this Conditional Letter of Map Revision (CLOMR), the following 

operation and maintenance plan has been proposed for the subject project. 

The proposed improvements are public facilities, and the Town of Buckeye and the Flood 

Control District of Maricopa County (FCDMC) are participating in the FEMA Flood 

Insurance Program. The Town of Buckeye and the FCDMC are responsible for ensuring 

that all necessary maintenance activities are accomplished for this reach of the 

Hassayampa River. Additional inspections will be performed during and after major 

storm events. Inspections of the improvements will be performed and documented on an 

annual basis. Maintenance activities for the improvements include, but are not limited 

to: 

• Removal of debris and excessive sediment from under the bridges; 

• Cleaning of storm drains, and culverts; 

• Repair or replacement of damaged bank protection; 

• Installation of additional erosion control measures as needed. 

This information is intended to meet the requirements for technical rev1ew of the 

Conditional Letter of Map Revision (CLOMR) . 
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Table 3. Summary of Discharges (Continued) 

Drainage Peak Discharges (cfs) 
Area 

Flooding Source and Location {Sguare Miles) 10-Year 50-Year 100-Year 500-Year 

I An dora Hills Wash 

Above confluence with Cave Creek 2.8 3,568 

I Above School House Road 1.7 2,615 

Above Carefree Drive 0.9 2,070 

I Below Scottsdale Road 0.6 420 640 720 980 

I Galloway Wash 

At Spur Cross Road 20.6 13,548 

I At School House Road 14.7 10,763 

Approximately 800 feet downstream 

I 
of Scopa Trail 6.1 4,412 

Approximately 1 ,000 feet upstream of 
Tranquil Trail 5.1 3,439 

re Immediately downstream of 
confluence of Middle Branch and 
South Branch (formerly lower 

I branch) 5.1 3,439 

I Hassayampa River 

At confluence with the Gila River 1,504 72,966 

I At Stream Gage Station 95170 
(Arlington, Old U.S. Highway 80) 1,470 73,500 

I 
At Interstate 10 1,450 75,164 

At confluence with Jackrabbit Wash 1,362 76,120 

Just above confluence with Jackrabbit 

I Wash 1,010 55,980 

At Granite Reef Aqueduct 930 57,854 

I At Stream Gage Station 95165 
(Morristown) 774 61,600 

I 
At Town ofWickenburg 711 71,000 

~· 
--

1 Not Computed 

I 56 
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FLOODING SOURCE FLOODWAY BASE FLOOD 
WATER SURFACE ELEVATION 

SECTION MEAN 
REGULA TORY I WITHOUT J WITH I INCREASE 

DISTANCE' 
WIDTH AREA VELOCITY FLOODWAY FLOODWAY CROSS SECTION 
(FEET) (SQUARE (FEET PER 

FEET) SECOND) (FEET NGVD) 

Hassayampa River 
(Cont'd) 

BA 14.360 1,643 8,388 9.0 1,104.4 1 '1 04.4 1,105.3 0.9 
BB 14.550 1,590 8,229 9.2 1,108.5 1, 108.5 1,108.9 0.4 
BC 14.830 1,793 10,238 7.4 1,11 5.5 1,115.5 1,115.6 0.1 
BD 15.110 1,941 10,364 7.3 1,121.0 1,121 .0 1,121.1 0.1 
BE 15.21 0 1,885 8,600 8.8 1,122.1 1,122.1 1,122.1 0.0 
BF 15.400 1,850 9,920 7.7 1,126.8 1 '126.8 1,126.9 0.1 
BG 15.490 1,770 9,173 8.3 1,128.0 1,128.0 1,128.1 0.1 
BH 15.590 1,730 10,333 5.4 1,129.8 1,129.8 1,129.8 0.0 
Bl 15,870 1,830 6,905 8.1 1,133.0 1,133.0 1,133.2 0.2 
BJ 16.160 2,407 6,495 8.6 1,138.2 1,138.2 1,1 38.3 0.1 
BK 16.250 2,665 10,567 5.3 1,141 .1 1,141 .1 1,141 .2 0.1 
BL 16.350 2,735 9,970 5.6 1,142.4 1, 142.4 1 '142.5 0.1 
BM 16.530 2,640 8,484 6. 6 1,146.9 1,146.9 1 '146.9 0.0 
BN 17.100 2,280 8,212 6.8 1,159.0 1,159.0 1,159.2 0.2 
80 17.290 1,815 6,644 8.4 1,162.7 1,162.7 1 '163.4 0.7 
BP 17.580 1,550 7,393 7.6 1,169.8 1,169.8 1,1 70.6 0.8 
BQ 17.860 1,505 7,654 7.3 1,176.9 1,176.9 1,177.0 0. 1 
BR 18.240 1,576 7,437 7.5 1,183.7 1,183.7 1,1 84.2 0.5 
BS 18.520 2,122 8,263 6.8 1,191 .0 1,191 .0 1,191 .0 0.0 
BT 19.090 1,820 6,572 8.6 1,202.4 1,202.4 1,203.0 0.6 
BU 19.470 1,235 6,321 9.0 1,211 .5 1,211 .5 1,212 .0 0.5 
BV 19.850 1,395 7,263 7.8 1 ,221 .9 1,221 .9 1,222.1 0.2 
BW 19.940 1,475 6,232 9.1 1,223.3 1,223.3 1,223.4 0.1 
BX 20.510 1,864 7,174 7.9 1,233.7 1,233.7 1,234.0 0.3 
BY 20.800 1,705 6,997 8.1 1 ,239.8 1,239.8 1,240.4 0.6 
BZ 21.1 70 1,580 7,201 7.9 1,250.4 1,250.4 1,250.7 0.3 

1
Miles above confl uence with Gila River 

T 
FEDERAL EMERGENCY MANAGEMENT AGENCY A FLOODWAY DATA 

B 

L MARICOPA COUNTY, AZ 
E 

AND INCORPORATED AREAS HASSAYAMPA RIVER 
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-~-----~-~-~~~~~~ - -• FLOODING SOURCE FLOODWAY BASE FLOOD 
WATER SURFACE ELEVATION 

SECTION MEAN REGULATORY I WITHOUT J WITH I INCREASE 

DISTANCE' 
WIDTH AREA VELOCITY FLOODWAY FLOODWAY CROSS SECTION 
(FEET) (SQUARE (FEET PER 

FEET) SECOND) (FEET NGVD) 

Hassayampa River 
(Cont'd) 

CA 21.650 1,725 7,727 7.3 1,260.3 1,260.3 1,260.8 0.5 
CB 21 .840 1,71 5 7,631 7.4 1,262.9 1,262.9 1,263.2 0.3 cc 22.120 1,561 8,758 6.5 1,269.0 1,269.0 1,269.3 0.3 
CD 22.210 1,635 7,195 8.0 1 ,270. 1 1,270.1 1,270.4 0.3 
CE 22.500 1,815 7,965 7.2 1 ,277.1 1,277.1 1,277.2 0.1 
CF 22.880 1,775 7,850 7.3 1,284.0 1,284.0 1,284.7 0.7 
CG 23 .070 1,540 7,074 8.1 1,287.2 1,287.2 1,288.0 0.8 
CH 23.450 1,529 8,382 6.8 1,297.8 1,297.8 1,297.9 0.1 
Cl 23.360 1,645 7,361 7.8 1,300.1 1,300.1 1,300.1 0.1 
CJ 24.101 2,186 8,582 6.7 1,308.6 1,308.6 1 ,308.6 0.0 
CK 24.390 2,145 8,869 6.5 1,317.4 1,317.4 1,31 7.4 0.0 
CL 24.490 1,999 6,820 8.4 1,319.1 1,319.1 1,319.2 0.1 
CM 24.580 1,868 7,623 7.5 1,321 .6 1,321 .6 1,321.8 0.2 
CN 24.770 1,665 6,922 8.3 1,326.3 1,326.3 1,326.7 0.4 co 25.150 2,245 8,140 7.1 1,334.5 1,334.5 1,334.8 0.3 
CP 25.340 2,635 9,018 6.4 1,341.0 1,341.0 1,341 .3 0.3 
CQ 25.530 2,91 5 8,586 6.7 1,344.6 1,344.6 1,344.9 0.3 
CR 26.100 2,665 8,674 6.7 1,357.7 1,357.7 1,358.3 0.6 cs 26.670 2,705 8,403 6.9 1,371 .4 1,371 .4 1,371.4 0.0 
CT 26.850 2,865 8,723 6.6 1,371.4 1,375.4 1 ,375.8 0.4 cu 26.950 2,928 8,520 6.8 1,376.9 1,376.9 1,377.4 0.5 cv 27.610 3,760 9,284 6.2 1,393.2 1,393.2 1,393.7 0.5 cw 27.970 4,045 10,233 5.7 1,398.3 1,398.3 1,398.8 0.5 ex 28.570 4,51 5 10,566 5.5 1,41 5.1 1,415.1 1,415.5 0.4 
CY 29.130 4,664 11 ,588 5.0 1,430.8 1,430.8 1,431.0 0.2 cz 29.890 4,086 10, 125 5.8 1,452.5 1,452.5 1,452.6 0.1 

1 
Miles above confluence with Gila River 

T 
FEDERAL EMERGENCY MANAGEMENT AGENCY A FLOODWAY DATA B 

L MARICOPA COUNTY, AZ 
E 

AND INCORPORATED AREAS HASSAYAMPA RIVER 
5 
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APPENDIXB 

HEC-RAS Output Files 
for Duplicative Effective FIS Models 



HEC-2 Duplicate Effective Model HASSHEC2.DAT 

1* * ****************************************** 

.. 

C-2 WATER SURFACE PROFILES : 

~ rsion 4.6.2; May 1991 • 

RUN DATE 21MAR07 TIME 

21MAR07 13o36o57 

HEC - 2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 

Tl FEMA FLOOD INSURANCE RE - STUDY 
T2 OF MARICOPA COUNTY, ARIZONA 

13o36o57 

T3 HASSAYAMPA RIVER JOB #04856-07 -7 5 

•

I CHECK 

'- 0 

INQ NINV IDIR 

2 0 0 

J2 NPROF !PLOT PRFVS XSECV 

0 0 - 1 0 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 
NC 
ET 

150 

2 
0.04 

Xl 15.68 
GR 1160.6 
GR 1124.9 
GR 1124.2 
GR 1123.7 
GR 1123.4 
GR 1129.1 
GR 1134.8 
GR 1142 _ 6 
GR 1140.6 
GR 1147.0 
GR 1143.7 
GR 1148.7 
GR 1148.8 
GR 1166.7 

ET 
X1 15.78 
GR 1160 . 6 
GR 1129.3 
GR 1129.5 
GR 1125.2 

•

1132 . 5 
1135.1 
1151.2 
1138 . 7 

GR 1138.5 

Wood/Pate! 

200 

55980 
0 . 04 

68 
1000.0 
1802.6 
2238.1 
2872.4 
3069.2 
3380.2 
4769.8 
5459.5 
5825.8 
6540.3 
6715.8 
7285.2 
775 1 . 6 
8730.0 

76 
1000.0 
1820 . 0 
2494.9 
2838.3 
3 443.6 
3897.2 
4249.3 
4758.4 
5134.0 

55980 
0.03 

4 . 1 
2014.2 
1161.3 
1128-3 
1125.7 
1126.0 
1123.5 
1133.8 
1136.3 
1140 . 6 
1143.1 
1143.8 
1144.2 
1148.0 
1149.7 
1156.7 

4.1 
1820 . 0 
1157 . 9 
1125.6 
1128.5 
1125 . 2 
1127.7 
1146.5 
1141 .1 
1141.7 
1142.0 

.1 
1695.0 
3121.0 
1024 . 1 
1907.3 
2391.2 
2902.6 
3121 . 0 
3633.8 
4937.5 
5566 . 0 
5853.5 
6598.9 
6758.9 
7478.8 
8108.7 
8795.2 

164 5.0 
2960.8 
1051 . 5 
1851.6 
2635.6 
2960.8 
3503.2 
3 982. 4 
4334.6 
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HEC-2 Duplicate Effective Model 
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HEC-2 Duplicate Effective Model 
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3716 . 3 
4135.1 
4 716.0 

1635.5 
2533.5 
3314.8 
3609 . 2 
4486.5 
4969.9 

0.0 

1.0 

3567.6 
4345 . 0 
4628.4 
5124.6 
6010.9 
6289.7 
6616.6 

0.0 

PAGE 

1312.9 
1649.0 
3383.5 
4214.7 
4467.6 
5188.3 
6029.3 

0.0 

1304.1 
1 645.5 
3357 . 7 
3868.6 
4639.0 

.04 

1964.5 
3183.9 
3691.4 
4068.8 
4302.6 

0 . 0 

.03 

1813.7 
3533 .1 
4587 . 1 
481 6.6 
5098.8 

.04 

7 
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HEC-2 Duplicate Effective Model 

• 18.33 
1229.2 
1189.6 
1179 -8 
1180 -8 
1179-4 
1186.6 

GR 
GR 
GR 

NH 

21MAR07 

5 
NH 5264.8 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

18.43 
1208.9 
1202.2 
1197.4 
1192.8 
1183 . 9 
1185.2 
1184.1 
1183.5 
1196-6 
1215.0 

5 
NH 5151 . 1 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

18.52 
1209.0 
1187.1 
1188.7 
1188-3 
1186.1 
1205.7 

• 
5 

5441.5 

18.62 
1235.0 
1189.2 
1188.0 
1190.3 
1189.5 
1188 . 0 
1190 . 1 
1200.2 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 5 
NH 6 1 95 . 5 
ET 

1 

X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 

ET 
X1 
GR 

18.71 
1 232.0 
1194.1 
1192.2 
1192.2 
1191.7 
1192.9 
1192.2 
1204.5 
1238.5 

21MAR07 

5 
6008.5 

18.81 
1234.2 

GR 1195.7 
GR 1193 . 6 
GR 1195.1 
GR 1192.2 

•

1193.4 
1191 . 6 
1204.0 

GR 1214.5 

Wood/Patel 

29 
1000.0 
2008.5 
2906-0 
3764.9 
4165.1 
4473.7 

.04 

46 
1000.0 
1594.6 
1950.8 
2577.8 
3259.0 
3964.0 
4300.8 
4533.3 
4849.5 
5264.8 

.04 

29 
1000.0 
3205.6 
3868.7 
4203.1 
4688.5 
491 2.7 

.04 

37 
1000.0 
2308.3 
2755.3 
33 93. 0 
4152.3 
4454.0 
4629.6 
5327.5 

.04 

43 
1000.0 
1856.3 
2569 . 3 
2 944- 4 
4193.6 
4391.7 
4887 . 9 
5563.8 
6124.1 

. 04 

43 
1000.0 
1882 . 1 
2779 . 3 
3086.3 
3989.3 
4347.7 
4737.1 
54 97. 9 
5840.7 

2906.0 
1229.2 
1187.1 
1179.8 
1183. 4 
1180.4 
1188.6 

3147.9 

4.1 
3147.9 
1209.4 
1200.1 
1196.4 
1189.0 
1184. 7 
1183.9 
1185-7 
1183-2 
1189-9 

0.0 

2817 . 4 

4.1 
2817.4 
1206.7 
1186.4 
118 7 .1 
1187.5 
1185-5 
1206.8 

2390 . 1 

4.1 
2390.1 
1203.4 
1191.8 
1188. 9 
1188-4 
1188.0 
1190.4 
1191.0 
1213.3 

2286.9 

4. 1 
2286 . 9 
1224.8 
1194.9 
1191.8 
1193-7 
1188.1 
1193-4 
1193 .1 
1206.8 
1252 . 6 

2360.9 

4.1 
2360.9 
1232.6 
1197.0 
1192.0 
1196- 0 
1192.0 
1193- 8 
1189 - 9 
1213.1 
1222.9 

4369.2 
1024 . 4 
2475.9 
2976 .0 
3812.2 
4197.2 
4601.9 

.03 

3070.0 
4750.7 
1019 . 7 
177 4 . 0 
2068 .4 
2877.2 
3325.3 
4030.3 
4390.2 
4599.1 
4905.7 

0.0 

.0 3 

2745 .0 
4762 . 0 
1432.7 
3276.8 
3905.8 
4394 . 8 
4762.0 
5019.6 

.03 

2320.0 
4454.0 
1154.8 
2321.1 
282 0.1 
3446.3 
4168 . 0 
4465 .0 
4755.5 
5441 . 5 

. 03 

2270.0 
4391 . 7 
1106.4 
1873 . 9 
2752 .6 
30 10.8 
4197.6 
4599 . 3 
5082.2 
5697.7 
6191.3 

.03 

232 0 . 0 
4347.7 
1035 .7 
1909.9 
2799.9 
3290.6 
4265.4 
4494 . 2 
4752.2 
5567.6 
5926 .0 

HASSHEC2.DAT 

535.0 
1211. 7 
1184.2 
1181.1 
1183.6 
1180.8 
1199.0 

403 0 .3 

4 771.0 
625.0 

1207.1 
1198.3 
1196.9 
1187.1 
1184.1 
1187 . 2 
1184 - 7 
1182.5 
1191.5 

0 . 0 

3721.9 

4867 . 0 
595.0 

1200.2 
1187.8 
1 1 87.8 
1 1 84.9 
1187-6 
1206.0 

31 5 0 .0 

4650 . 0 
580.0 

1203.6 
1191.8 
1188-9 
1190-2 
1188.0 
1190 . 4 
1188 - 8 

2752 . 6 

4750.0 
625 . 0 

1202.7 
1193.1 
1190.4 
1192 . 4 
1188-4 
1188.1 
1192.5 
12 12.3 
1252.4 

3053.0 

4755.0 
460.0 

1221 . 1 
1194.5 
1193-0 
1194.3 
1190.9 
1194.4 
1194-8 
1211. 5 
1244.7 

500.0 
1128.5 
2691.9 
2 995 . 5 
4083.3 
4275.5 
4662.0 

. 04 

475.0 
1045.7 
1796.8 
2093 . 7 
2902.0 
3410.3 
4048.5 
446 9 .5 
4 621 . 3 
4976.4 

0.0 

.04 

520.0 
1940.1 
3291.3 
3965.2 
4406.5 
4793.5 
5042.3 

.04 

495.0 
1200.4 
2375.3 
2932 . 1 
3686.7 
4214.0 
4536 . 8 
4786.8 

. 04 

470 . 0 
1191.4 
2050.7 
2762.9 
3308 . 0 
4216.4 
4636.5 
5100.0 
5851.9 
6195.5 

.04 

475. 0 
1078.9 
2316.0 
2901.5 
3329.9 
4284.7 
4625.8 
4799.1 
5596-3 
6008 . 5 

500.0 
1194.4 
1181.1 
1181.6 
1182-0 
1179 - 8 
1205.7 

4469 . 5 

500.0 
1207.3 
1199 - 7 
1194.5 
1186 - 3 
1183.7 
1187-6 
1182-7 
1182.3 
1201 . 9 

0-0 

4394.8 

500.0 
1188.3 
1187-4 
1185.5 
1184.9 
1187 . 6 
1217.4 

4168.0 

500.0 
1191. 3 
1188-3 
1189 . 9 
1190-3 
1187-8 
1187.2 
1190-2 

4193.6 

50 0 . 0 
11 96 . 7 
1194.0 
1190- 4 
1193 . 1 
1190.1 
1188 - 0 
1201 . 7 
1214 . 7 

0.0 

3916.8 

500.0 
1197-5 
1192-9 
1193.5 
1194 - 1 
1191.0 
1189.6 
1195.9 
1205.8 

0.0 

1270.9 
2747.5 
3258.3 
4127.2 
4369.2 
4757.7 

.03 

1225.0 
1812.6 
2306.1 
3 147 . 9 
3479.4 
4225.2 
4488.7 
4750.7 
5032.1 

0.0 

.03 

2817.4 
3607.0 
3979.4 
4426.5 
4828.2 
5151.1 

.03 

2143.5 
2390.1 
2968.4 
3868.0 
4264.7 
4559.0 
4822.7 

. 03 

1215.6 
2265.4 
2815.0 
3639.6 
4264.8 
4676.2 
5457 . 9 
591 7.7 

0.0 

.03 

1187.4 
2360 . 9 
2940.4 
3905.2 
4310.7 
4676.9 
4 943. 7 
5636 . 6 

0.0 

W/P Job No . .52556.03-.52559.03 

1191.8 
1183.0 
1182.1 
1179.4 
1182-7 

0-0 

4750.7 

1203. 1 
1199-2 
1193 .1 
1184-3 
1184-5 
1183.5 
11 82 .7 
1193 . 7 
1202.9 

0.0 

4762.0 

1186 . 4 
1187-2 
1185.7 
1185-9 
1185 . 5 

0.0 

4454.0 

1189.2 
1189 - 2 
1190.0 
1189.4 
1188.6 
1187-2 
1196.4 

4391.7 

1194 .0 
1191.3 
1192-2 
1192.3 
1190 . 1 
1192 .1 
1207. 1 
1221.9 

0 . 0 

4347.7 

11 95 .7 
1194 . 2 
1193.5 
1192.0 
1191.2 
11 92 .6 
1195.1 
1209.5 

0.0 

1596.6 
2898 . 8 
3635.8 
4147.8 
4389.0 

0.0 

PAGE 

.04 

1332-8 
1922.2 
2322.0 
3174.2 
3919.7 
4256.3 
4513-4 
4790.5 
5152.1 

o.o 

.04 

2844.2 
3721.9 
4030.0 
4456.3 
4849.7 

0.0 

.04 

2287.3 
2743.1 
3150.0 
3885.2 
4397.0 
4605.8 
5192.4 

.04 

1528 . 7 
2286.9 
2846.4 
4048.6 
4375.4 
4722.8 
5502 . 2 
6001.6 

0.0 

PAGE 

.0 4 

1428.9 
2576.1 
3053 . 0 
3916.8 
4336.0 
4706.9 
5062.9 
5773.7 

0.0 

8 
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HEC-2 Duplicate Effective Model 

• 2 

5 
6472. 1 

1 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NC 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

18.90 
1243.2 
1218 . 4 
1197.6 
1196 .4 
1194.6 
1194.9 
1196.6 
1193.6 
1207.8 
1240.0 

0.04 

19.00 
1222.2 
1198 . 8 
1196.1 
1195.0 
1196.6 
1197 . 8 
1217.3 

19.09 
1243.0 
1202.0 
1197 . 8 
1198.0 
1199.7 
1202.1 

21MAR07 

• 19.19 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 

1234.0 
1202.5 
1198 . 8 
1202.3 
1198.7 
1216.2 

19.28 
1232.2 
1206.9 
12 01.9 
1202.8 
1204.1 

1 9.38 
1220.3 
1203.1 
1 202.7 
1 202 .7 
1208.5 
1 243.7 

1 9.47 
1 247.7 
1 213 . 0 
1209.2 
1206.0 
1208.3 
1206.4 
1242 . 4 

• 

1 9.56 
1 260.5 
1217.1 

GR 1211.9 

Wood/Patel 

56604 
.04 

46 
1000.0 
1364.5 
1885.3 
3151 . 0 
3794.7 
4626.5 
4829.4 
5372.2 
6067.8 
6472.1 

0.04 

35 
1000.0 
2981.6 
3754.5 
4398 . 4 
4683.7 
5326 .4 
61 69.4 

30 
1000.0 
1791.3 
3543. 1 
3 951. 9 
4569.6 
5316.4 

28 
1000.0 
2697.8 
32 99.2 
3628.4 
4277.0 
5266.9 

2 4 
1000.0 
2277.8 
3046.0 
3796 . 1 
4445.1 

28 
1000.0 
2534 . 7 
2758 . 3 
3 1 96 . 8 
3786 . 6 
4604.1 

31 
1 000.0 
2349 . 5 
3142.0 
3442.5 
3765.9 
4419.6 
5035.2 

42 
1000 . 0 
2069.3 
2895.9 

56604 
3019.8 

4.1 
301 9.8 
1246.6 
1222.2 
1197.1 
1196.1 
1197.5 
1194.5 
1196 . 5 
1193.6 
1213.0 

0.0 

0.03 
4.1 

3221.0 
12 1 8 . 5 
1196.9 
1196.6 
1195.0 
1197 . 4 
1198.3 
1216.4 

4.1 
3150.0 
1232.1 
1201 . 1 
1198.6 
1201.7 
1197.6 
1208.6 

4. 1 
3043.1 
1217.4 
1200.8 
1198 . 9 
1202.7 
1204.8 
1235.9 

4.1 
283 1. 4 
122 8. 7 
1203.1 
1201.4 
1203.2 
1205.0 

4. 1 
2634.3 
1217.3 
1206.2 
1203.1 
1205.7 
1206 .1 
1244.4 

4 . 1 
3 142.0 
1230.6 
1212.2 
1203.8 
1205.9 
1205.3 
1209.2 

0.0 

4.1 
3306.6 
1242.8 
1215.9 
1212 .1 

.03 

2 94 0. 0 
4 82 9. 4 

1023.6 
1407.2 
2255.8 
3390.8 
3807.5 
4739 . 6 
4947.4 
5384.7 
6227 . 5 

0 . 0 

2955.0 
4452.9 
1157.4 
3221.0 
3862.2 
4429.8 
4856.4 
5461 . 6 
6266.7 

2900 . 0 
3967.7 
1146.7 
2299 . 6 
3574.0 
3967 .7 
4623.4 
5604 . 1 

2870.0 
3628 . 4 
1053.1 
3036.9 
3356 .6 
3916.3 
4312.5 
5334.3 

2705.0 
33 1 7.3 
1016 . 2 
2630.4 
3201.2 
3890.6 
4623.3 

2555 . 0 
3151.1 
1205.4 
2545 . 1 
2813.3 
3213.2 
4043.0 
4635.4 

2950 . 0 
3442.5 
1075.8 
2379 . 9 
3159.9 
3641.4 
3 911. 5 
4690.4 

0.0 

3020 . 0 
3605.0 
1057.3 
2414.2 
2994.3 

HASSHEC2.DAT 

3807.5 

5220.0 
495.0 

1234.7 
1 214.9 
1198.0 
1196 .4 
1198. 0 
1193.3 
1191.3 
1195. 6 
1217.6 

0.0 

5030.0 
375.0 

1209.0 
1197.7 
1197.9 
1198.5 
11 95.6 
1205.3 
1221.6 

4720.0 
375.0 

1219.9 
1200.2 
1198.1 
1200.3 
1202.4 
121 2 . 7 

4400.0 
465.0 

1216.8 
1199.3 
1198 . 9 
1199.9 
1203.8 
1237.5 

4040.0 
525.0 

1229 . 6 
1203. 1 
1203.0 
1202.6 
1207.7 

3780.0 
520.0 

1214 . 9 
1205.5 
1204.2 
1206.4 
1208.3 
124 2.1 

4185.0 
600 . 0 

1223.3 
1211. 8 
1 203 . 9 
1203.8 
1208.1 
1210.2 

0 . 0 

4075.0 
325.0 

1227 .1 
1212.3 
1212.2 

.04 

465.0 
1082.5 
1510.4 
2646.5 
3602.3 
4208.2 
4748.4 
4985.1 
5401.3 
6306.7 

0.0 

400.0 
1400.0 
3421.7 
3956 . 8 
4452.9 
4965.2 
5693.7 
6410.5 

400 .0 
1191.3 
3150.0 
3 671.0 
4183.6 
4686.7 
5730.4 

445.0 
1105 .8 
3043 .1 
3409 . 3 
4088.5 
4551.0 
5379 . 6 

485.0 
1 068.0 
283 1.4 
33 17 .3 
3937. 1 
4859.9 

490.0 
1501.7 
2614.5 
2846 . 1 
3358.9 
4286 . 4 
4643 .5 

205.0 
1212.8 
2391.3 
3 1 92.9 
3657.9 
3949.7 
4746.9 

0.0 

580.0 
1130.3 
2849.1 
3131.9 

4221.0 

500.0 
1 224.2 
1 206.3 
1196.6 
1195.7 
1195.0 
1193.3 
1195.9 
1197.9 
1224.7 

0.0 

500.0 
1198.2 
1198 . 4 
1196.9 
1198.0 
1 200.2 
1209.4 
1228.9 

500.0 
1203.5 
1199.5 
1197 . 8 
1197.6 
1 20 1. 2 
1230.2 

50 0.0 
1207 . 3 
1199.9 
1200.0 
1202.2 
1 200.4 

0.0 

500.0 
1213.7 
1 20 1 . 1 
1204.2 
1 206 .9 
1 232 . 7 

500 . 0 
1 206 . 3 
1203 . 3 
1 204 . 9 
1 203 .5 
1209.7 

0.0 

500 . 0 
1 217.5 
12 1 2.9 
1 204 . 0 
1204.0 
1209 . 2 
1216.8 

0.0 

500.0 
1222.2 
1209 . 1 
1208.4 

.03 

1222.1 
1541 . 6 
3019.8 
3719.9 
4221.0 
4 781.0 
5016.9 
5608.4 
6352 . 7 

0.0 

1700.0 
3684.9 
4177.0 
4593 . 1 
5014.3 
5937.1 
6508.8 

1281 . 3 
3424.9 
3744.5 
4301.6 
5026 . 2 
5850.7 

1507.9 
3104 . 3 
3423.0 
4129.2 
4808.2 

0.0 

1281.3 
2857.0 
3336.8 
3970 . 3 
4973.0 

2515.9 
2634.3 
3151 . 1 
3521.0 
4453.8 

0 . 0 

1 832.7 
2428.7 
3253 . 2 
3695.8 
4071.7 
4818.2 

0.0 

1559.0 
2863.7 
3144 . 9 

W/P Job No . . 52556.03-.52559.03 

4 82 9. 4 

1226.1 
1201.6 
1195.2 
1194 . 3 
1195.5 
1193.3 
1194.8 
1205.0 
1224.2 

0. 0 

1198 . 5 
1197.2 
1196 .1 
1194.7 
1200.3 
1215.0 
1242.9 

1200.3 
1197.8 
1198.1 
1199.2 
1198. 7 
1232.4 

1206.4 
1200.2 
1200.3 
1201.4 
1206 . 5 

0.0 

1211.7 
1201.1 
1203.8 
1205.6 

0.0 

1202 . 9 
1202 . 3 
1202.6 
1208.5 
1232 . 0 

0.0 

1215.2 
1210.4 
1205 .1 
1207.3 
1208 . 0 
1222.0 

0.0 

1218.8 
1209.1 
1209.2 

.04 

1261.8 
1730.8 
3081 . 9 
3729.3 
4391.0 
4813.5 
5353.5 
5951.9 
6409.1 

0.0 

2533.6 
3737 .9 
4356 . 5 
4614 . 2 
5181.8 
6129.9 
6587.1 

1461.1 
3481.7 
3812.5 
4376.5 
5122.8 
5889.4 

PAGE 

2105.0 
32 93. 9 
3613 . 4 
4259.1 
5193 . 2 

0.0 

1744 . 9 
3026.5 
3571.5 
4176 . 8 

0.0 

2522.5 
2692 .5 
3178.7 
3584. 1 
4550.0 

0.0 

2057.4 
2748.0 
3300 . 2 
3719.0 
4275 . 4 
4901.1 

0.0 

1980.1 
2876.8 
3227.7 

10 
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HEC-2 Duplicate Effective Model 

GR • GR 
GR 

1207.5 
1208 . 0 
1207.4 
1210.8 
1212.2 
1228.8 

21MAR07 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 

• 

1 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

19.66 
1253.6 
1234.4 
1218 . 3 
1212.6 
1212.4 
1209.1 
1214.1 
1218 . 9 
1247.8 

19 . 75 
1266.6 
1227.0 
1222.4 
1215.0 
1214.3 
1212.2 
1229.7 

19.85 
1242.2 
1231.4 
1217.0 
1219.1 
1215.8 
1212 . 7 
1225.5 

19 . 94 
1242.0 
1235.1 
1222.0 
1222.8 
1217.8 
1214.7 

20. 14 
1243 . 1 
1230.7 
1224.1 
1220 . 4 
1219.0 
1262.8 

21MAR07 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 

• 

20.32 
1254.5 
1 224.5 
1228.4 
1224 . 5 
1226.1 
1230.5 

20 . 42 
1254.8 
1229 . 9 
1226.3 
1227 . 7 
1234.5 

Wood/Patel 

3262 .1 
3449.9 
3664.1 
3871.2 
4211.0 
4548 . 4 

13,)6,57 

45 
1000.0 
1260.8 
2511.4 
3287.2 
3694.6 
4009.2 
4487.6 
4827.0 
5187.2 

31 
1000.0 
1735.1 
2505 . 2 
3308.3 
3658.5 
4305.6 
4573.1 

33 
1000.0 
1887.4 
3115.8 
3774 .3 
4657.3 
4940.2 
5 1 90.1 

29 
1000 . 0 
1572.9 
2962.9 
3344 .3 
4362.6 
5091.7 

26 
1000.0 
2383.3 
3552 . 1 
4707.3 
5234.0 
5659.3 

13 , ]6,57 

29 
1115. 8 
2045.9 
2892.1 
3536.2 
4110 .9 
4711.9 

24 
1000.0 
2554.6 
3232.4 
3951.1 
4425.4 

1209. 9 
1209.0 
1210.0 
1211.2 
1213 . 4 
1228.2 

4 . 1 
3871.8 
1261.1 
1229 . 3 
1215.6 
1209.2 
1211.8 
1209 . 6 
1217.5 
1229.6 
1259.3 

4.1 
4217.1 
1263.8 
1227.6 
1218.6 
1216.1 
1213.4 
1211.3 

4 . 1 
4657.3 
1234.1 
1232.8 
1220 . 4 
1218.9 
1214.6 
1 219.2 
1247.6 

4 . 1 
4879.2 
1239.2 
1237.1 
1219.7 
1218 . 6 
1219.5 
1214.7 

4. 1 
4707.3 
1 242.0 
1223.4 
1223.7 
1 219.6 
1225.6 

0.0 

4.1 
3345.8 
1 235.5 
1227.2 
122 7. 6 
1224.0 
1226.0 
1232.0 

4.1 
2709.0 
1235.7 
1230.6 
1226.3 
122 6. 2 
1234.9 

3306.6 
3534.1 
3713.8 
3929.8 
4371.3 
4680.9 

3245 . 0 
4122 . 0 
1053.0 
1287.6 
2923.7 
3299 . 4 
3871 . 8 
4069 . 7 
4535.6 
4892.2 
5247.4 

3375.0 
4450.0 
1095.4 
1762.9 
2949.1 
3475.2 
3788.2 
4358.9 

3570.0 
4926.6 
1560.6 
1905.3 
3152.4 
4004.7 
4703 . 7 
4960.4 
5283.2 

3670 . 0 
5116.9 
1176.1 
1621.9 
2978.0 
3547 . 1 
4702.5 
5116.9 

3820.0 
5234 .0 
1325.3 
2962.8 
3861.0 
4801.3 
5254.8 

0.0 

3120.0 
4661.7 
1235.3 
2058.3 
3345.8 
3608.5 
4244.0 
4780.0 

2700 . 0 
4372.4 
1097.6 
2709.0 
3253.0 
3960.5 
4558.6 

HASSHEC2.DAT 

1209.8 
1209.2 
1210.1 
1209.7 
1215.4 

0 . 0 

4305.0 
385.0 

1249.3 
1226.8 
1212.2 
1209.9 
1209 . 5 
1 210.1 
1230.6 
1239.3 
1241.2 

4515.0 
720.0 

1235.3 
1226.8 
1217.3 
1216.3 
1215.5 
1211.3 

4965.0 
620.0 

1231.7 
1226. 1 
1220.0 
1215.3 
1213.6 
1220. 7 
1 245.9 

5145.0 
3 10.0 

1236 . 1 
1233.8 
1221.9 
1220.6 
1217 . 6 
1221.5 

5355. 0 
355.0 

1237.6 
1221.1 
1224.3 
1219.4 
1226.4 

0.0 

4704.0 
470.0 

1234 .8 
1226.6 
1224.6 
1223.9 
1224.0 
1232.0 

4404.0 
510 . 0 

1233.8 
1226.4 
1226.5 
1227.5 
1253.4 

3357.1 
3605.0 
3808.0 
3962 .1 
4401.8 

.0 

390.0 
1093.2 
1445 . 0 
3239.3 
3409.4 
3891.3 
4122.0 
4587.7 
4938.8 
5323.8 

500.0 
1175.3 
1787 . 4 
3268 . 3 
3581.4 
3931.0 
4450.0 

495.0 
1569 . 5 
2389.3 
3339.5 
4033.8 
4715 . 6 
5045.6 
5296.5 

495.0 
1203.4 
2010.0 
2993.4 
3574.2 
4879 . 2 
5174 . 8 

930.0 
1 337.8 
2 973.2 
4236.8 
4876.9 
53 91.2 

0.0 

985.0 
12 93. 0 
2300.7 
3361 . 2 
3657 .3 
4262.4 
4850.0 

495.0 
1134. 7 
2725.1 
3354.6 
4089.0 
4700.0 

1207.6 
1207.6 
1207.3 
1211.6 
1214.5 

0.0 

500.0 
1230.3 
1224.2 
1210 . 3 
1212.0 
1209.7 
1209.7 
1230.5 
1242.9 
1259.3 

500.0 
1230.4 
1228.1 
1213.1 
1212.5 
1215.0 
1211.1 

500.0 
1234.9 
1 222.7 
1217 .8 
1216.6 
12 13 . 6 
1233.0 

0.0 

500.0 
1237.8 
1228.8 
1222.1 
1220.9 
1215.7 
1234.8 

1020 .0 
1241.5 
1223.4 
1223.6 
1219.8 
1228.5 

0.0 

975.0 
1229.9 
1228 . 2 
122 4. 5 
1225.3 
1223.6 
1232.0 

500.0 
1229.9 
1228.6 
1227.7 
1226.3 
1254 . 3 

3365 . 9 
3615.1 
3819. 9 
3996 . 1 
4444 . 8 

0.0 

1223.0 
1807 . 8 
3254.8 
3428.3 
3924.5 
4154.1 
4670.5 
5070.4 
5412.6 

1533.4 
1810.7 
3283.4 
3608.8 
4171.3 
4496.4 

1607.6 
2782.9 
3390.8 
4180.2 
4843.8 
5097.3 

0.0 

1433.9 
2409 . 0 
3114.5 
3882.4 
4891.3 
5288.3 

13 91. 0 
2994.1 
4519.8 
4980.1 
5492 . 7 

0.0 

1742.4 
2398.3 
3394.9 
3773.4 
4486.2 
4890.0 

1723.6 
3007.8 
3361.2 
4260.1 
4825.2 

W/P Job No .. 52556.03-.52559.03 

1207.1 
1207.4 
1207.5 
1213 . 4 
1215.0 

1230.9 
1221.0 
1212.5 
1210.8 
1209.8 
1212.9 
1218.4 
1249.5 
12 65 .6 

1228.0 
1226.0 
1212.9 
1212 . 5 
12 13. 6 
1229.7 

1233.2 
1218.3 
1219.5 
1218.0 
1212.7 
1232.1 

0.0 

1239.4 
1224.8 
1220.6 
1221.6 
1215.3 

0.0 

1236.4 
1223.9 
1221.6 
1219.0 
1260.4 

0 . 0 

1226.4 
1227.1 
1226.2 
1223.9 
1223.5 

1228.8 
1227.7 
1228.9 
1226.3 

0.0 

3392.9 
3641.4 
384 6. 2 
4118.8 
4501.1 

PAGE 

1243 . 4 
212 9 . 9 
3267 .0 
3473.0 
3974 . 7 
4181.4 
4724.1 
5133.5 
54 2 5 .0 

1726.1 
2103. 1 
3295.5 
3633.6 
4217.1 
4540.8 

1874.6 
3104.8 
3436.4 
4417.7 
4926.6 
5140.1 

0.0 

1549.7 
2802.5 
3150.7 
4326.2 
5021.9 

0.0 

1770 . 9 
3195.3 
4676.0 
5133.0 
5613.2 

0.0 

PAGE 

2038.9 
2496.3 
3435.0 
4052 . 5 
4661.7 

2151.0 
3216 . 1 
3642.9 
4372.4 

0.0 
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HEC-2 Duplicate Effective Model 

ET • GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

20.51 
1275.5 
1231.8 
122 9. 0 
1231.8 
1228.4 
1235.5 
1247.6 
1248.6 

20.61 
1247.0 
1233.4 
1231.2 
1230.0 
1235.3 
1262.7 

5 
NH 4632 . 1 
ET 
X1 
GR 
GR 
GR 
GR 
GR 

NH 

NH 
ET 

20.70 
1265.9 
1232.0 
1235.5 
1233.0 
1251.7 

6 
4178.3 

21MAR07 

X1 
GR 

• GR 
GR 

NC 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 

NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
ET 

20.80 
1270.8 
1250 .2 
1240.0 
1235.2 
1238 . 2 
1234.9 
1258.1 

.04 

20.89 
1276.0 
123 7 . 8 
1238.7 
1237.2 
1247 . 6 
1271.9 

20.98 
1296.7 
1241.7 
1241.5 
1241.7 
1252.7 

21.08 
1284 . 0 
1260.3 
1245.2 
1243.5 
1244.7 
1256.3 

4 

X1 21.17 
GR 1277.8 

•

1269.9 
1254.9 
1242 . 9 

GR 1245.7 

Wood/Patel 

39 
1000.0 
2182.0 
2907.0 
3716.6 
4117.4 
4538.9 
4874.9 
5139.7 

26 
1391.3 
2562 . 8 
2940.4 
4000.2 
4594.9 
5050 . 9 

.04 

23 
1000.0 
2173.6 
2650.9 
3800.8 
4419 . 7 

. 0 

. 04 

35 
1000 . 0 
1358.6 
1860.0 
2893.7 
3700.9 
42 93. 4 
5311.2 

. 04 

28 
1000.0 
1879.5 
24 1 0.7 
3 12 5. 3 
4145.6 
4910.3 

25 
1000.0 
2176.9 
2598.7 
3292.4 
4336.6 

1.0 

29 
1000.0 
1724.2 
2989.5 
3596.2 
4165.0 
5399.0 

1. 0 

31 
1000.0 
1705.5 
2900 . 3 
3719.1 
4547.7 

4.1 
2619.5 
1243.5 
1231.8 
1229.4 
1229.6 
1228.9 
1235.5 
1242.4 
1256.2 

4 . 1 
2577.0 
1238.5 
1232.0 
1231.2 
1232.6 
12 4 6.6 

0.0 

2104 . 6 

4.1 
2104.6 
1257.8 
1232.5 
1233.6 
1236.0 
1260.3 

1860.0 
5666 . 7 

4.1 

28 46.4 
1267 . 9 
1259.5 
1237 .9 
1 235 .2 
1 237 . 1 
1238 .1 
1265.7 

.03 
4.1 

2100.5 
1275 .7 
1239.7 
1239.1 
1239.0 
1253 . 2 
1283 .8 

4.1 
2176.9 
1285.1 
1239.7 
1240.3 
1240.6 
1258 .8 

2040 .8 
4.1 

3153 .9 
1268 . 4 
1258.4 
1243.5 
1244.5 
1244.5 
12 61. 4 

2539 . 6 
4.1 

3684 .2 
1276 .8 
1270.3 
1249.6 
1245.1 
1247 .4 

2590 . 0 
4281 .3 
1103 .1 
2619.5 
2997.6 
3742.3 
4263.7 
4580.9 
4893.8 
5211 . 8 

2575.0 
4466.9 
1479.3 
2577.0 
2980.2 
4024.7 
4668.0 

0.0 

.03 

2015 . 0 
3800 . 8 
1096.1 
2208 . 8 
3133.5 
3823.2 
4500.8 

.04 

2670.0 

4178.3 
1063.1 
1418.8 
2064.5 
2 951. 6 
3873.3 
4306.4 
5442.2 

1865 . 0 
2971.7 
1081.5 
2100 . 5 
2619.6 
3156.9 
4585.5 
4957.4 

1985.0 
2854.4 
1133 . 7 
2238.5 
28 54.4 
3395.6 
4645.0 

. 04 
2810.0 
3596 . 2 
1087.5 
1964.9 
2999.5 
3606.1 
4488.7 
5595 . 2 

.04 
3230.0 
4096.1 
1104.7 
1797.2 
32 52. 0 
3788 . 3 
4584.6 

HASSHEC2.DAT 

4454.0 
485.0 

1236.8 
1229.4 
1229.4 
1231.2 
1230.8 
1238.5 
1243.2 
1255 . 3 

4480.0 
480.0 

1232 . 9 
1 232 . 4 
1233.0 
1232.2 
1246.5 

3 1 33.5 

3805.0 
515.0 

1236 . 7 
1232.4 
1236 . 0 
1238.5 
1264.0 

2846.4 

4375.0 

505.0 
1260.5 
1252.9 
1237.5 
1237. 1 
1234.3 
1238.0 
1274.9 

3490 . 0 
500.0 

1265.0 
1236.9 
1238.5 
1237.8 
12 63. 9 
1270.8 

3500.0 
550.0 

1251.0 
1239.7 
1242.5 
1239.0 
1271.3 

3153.9 
4345.0 

555.0 
1267.2 
1258.3 
1241.7 
1243.8 
1242.1 
1276.8 

3684 .2 
4810.0 

515.0 
1275.3 
1267.3 
1245.4 
1245.4 
1248.6 

495.0 
1181. 1 
2638.1 
3060.1 
3810.6 
4281.3 
4610.7 
4929.0 
5298.7 

465.0 
1 743 . 0 
2754.3 
2995.3 
4240.1 
4781.0 

.04 

450.0 
1 150 . 8 
2242 . 7 
3164.2 
4125.8 
4632 . 1 

.03 

410.0 
1111.1 
1482.7 
2692.7 
3223. 1 
4023.0 
4546.8 
5557.0 

510.0 
1138.0 
2116.7 
2971.7 
3334.8 
4679.5 
5028.0 

325.0 
1284.7 
2252 . 3 
2895.3 
3406.6 
4731.3 

.03 

385.0 
1204 . 9 
2040 . 8 
3153.9 
4018.6 
4503.1 
5655.9 

.03 

480.0 
1113 . 6 
2020 . 9 
3591.8 
4096.1 
4855.0 

500.0 
1231.2 
1229.9 
1230.2 
1 230.8 
1 230.6 
1243. 1 
1245.9 
1253.4 

500.0 
1233.1 
1232.4 
1 233.6 
1230 . 8 
1247.5 

3455.0 

500 . 0 
1233 . 8 
1 232.2 
1234.0 
1242.1 

0.0 

3637.4 

500. 0 
1267.3 
1255.5 
1236.7 
1236.4 
1234 . 8 
1245.2 
1286.6 

500.0 
1242. 1 
1238 .4 
1239.7 
1239.7 
1278.2 

0.0 

500.0 
1247.7 
1239.7 
1240.6 
1 241 . 8 
1284 . 9 

3596.2 

500.0 
1265.3 
1253.8 
1242.7 
1241.7 
1245.0 
1279.2 

4096. 1 

500.0 
1272.5 
1263.8 
1245.0 
1246.4 
1248.1 

1556.0 
2690.8 
3126 .8 
3902.4 
4405.4 
4731.8 
5035.0 
5299.6 

2007.4 
2885.0 
3306.2 
4466.9 
486 4.7 

.03 

1616.9 
2286.8 
3455.0 
4302.2 

0.0 

.04 

1213.0 
1515.0 
2846.4 
3453.2 
4 1 78.3 
4952.9 
5631.4 

1239.1 
2280.8 
3004.6 
3400.6 
4777. 1 

0.0 

1901.7 
2316.5 
3212.7 
342 7 . 1 
4820 . 5 

.04 

1445.4 
2331.9 
3209.5 
4070.8 
4523.2 
5701.4 

.04 

1397.0 
2181.7 
3684.2 
4114.9 
5271.9 

W/P Job No . .52556.03-.52559.03 

1231.3 
1230.1 
1230.4 
1229.2 
1237.9 
1251.0 
1253 .8 

0. 0 

1234.8 
1231.2 
1232.9 
1233.2 
1258.1 

3800.8 

1234.9 

1233.6 
1233.1 
1254.7 

0.0 

4023.0 

1263.8 
1243.9 
1235.4 
1235.7 
1236.0 
1251.5 
1286 . 6 

1242.1 
1238.0 
1238.6 
1241.9 
1284.7 

0.0 

1243.6 
1239.7 
1239.0 
1245.9 
1287 . 4 

5701. 4 

1262.4 
1250.5 
1243.4 
124 1 .7 
1250.1 

0.0 

6159.3 

1273.0 
1260.7 
1242.7 
1244.9 
1250.4 

1863.7 
2902.1 
34 11.4 
3912.4 
4 517.9 
4833.5 
5086 . 3 

0.0 

2405 . 6 
2902.8 
3634.0 
4496 . 8 
4936.6 

.04 

2104 .6 
2299 .7 
3661.7 
4376.5 

0.0 

.03 

PAGE 

1275 . 7 
1587.4 
2858.2 
3637.4 
4195.6 
5272.6 
5666.7 

1850.4 
2390.6 
3106.3 
3712.9 
4871.0 

0.0 

1922.7 
2364.2 
3227 . 2 
3864.0 
4869.3 

1697.6 
2616.4 
3439.2 
4113.9 
4 927. 4 

0.0 

1536.6 
2539.6 
3691.5 
4345.1 
5574.8 
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HEC-2 Duplicate Effective Model 

• ET 
1 

1256.0 
1277.7 

.04 

21MAR07 

Xl 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

• GR 
GR 
GR 
GR 

NH 
ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

21.27 
1304.9 
1247.4 
1245.8 
1248.7 
1253.8 
1256.2 

21.36 
1293.2 
1250 . 9 
1249.7 
1248.2 
1249.7 
1254.2 
1257 . 5 

21.46 
1305.4 
1250 . 5 
1252.4 
1250.3 
1251.3 
1255.0 
1263.1 
1266.7 
1298.7 

21.55 
1312.1 
1257.5 
1255.7 
1252.7 
1255.8 
1257.3 

21.65 
1280.7 
1268.5 
1257.4 
1 256.8 
1253.1 
1259.6 
1274 . 5 
1269.2 

21MAR07 

NH 
ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 

• GR 

4 

21.74 
1 298.7 
1262.7 
1257.5 
1256.9 
1255.0 
1255.9 
1263.1 
1274.3 

6 
4052.2 

21.84 
1318.0 
1270.2 

Wood/Pate! 

5877.2 
6159.3 

.04 

28 
1000.0 
194 7. 7 
2373.8 
3080.5 
3715.3 
4191.9 

33 
1000.0 
1488.1 
2227.1 
2761.3 
2919.4 
3643.9 
4109.8 

41 
1000.0 
1452.8 
2105.3 
2908.4 
3271.4 
3506.4 
4377.4 
5074 . 2 
5585.4 

29 
1000.0 
1558.3 
2280.2 
2907.5 
3255.6 
3782.5 

.04 

38 
1000.0 
1234.4 
1551.4 
2173.6 
2893.2 
3469.9 
4340.9 
4 613. 8 

.04 

39 
1000.0 
1502.2 
23 1 7.5 
2731 . 5 
3034.3 
3547.1 
4044.1 
4503.0 

1. 0 
.04 

32 
1000 . 0 
1484.4 

1276 . 9 
0.0 

.03 
4.1 

2289.1 
1285.8 
1247.3 
1247.0 
1250 . 8 
1252.7 
1274.8 

4.1 
2477.5 
1303.8 
1250.2 
1250 . 9 
1246.9 
1248.2 
1254.8 
1271.5 

4.1 
2105.3 
1271.7 
1250.5 
1252.1 
1249.4 
1254.5 
1258 . 7 
1264.6 
1270.4 

0.0 

4.1 
2280.2 
1283.7 
1254.5 
1253.4 
1251.8 
1255.5 
1259.4 

2059.8 
4.1 

2059.8 
1278.9 
1262.9 
1257.4 
1256 . 9 
1253 . 8 
1257.8 
1270.4 
1271.7 

2146.4 
4 . 1 

2146.4 
1289.4 
1259.2 
1256 . 1 
1257.7 
1255.8 
1258 . 8 
1264.5 
1276.8 

1374.2 
4767.6 

4.1 
2348.9 
1315.4 
1263.1 

5963.2 
0.0 

1655.0 

2576.2 
1051.9 
2111.9 
2576.2 
3173 . 5 
3884.4 
4271.3 

1815 . 0 
2868.6 
1054.6 
1663.1 
2387.6 
2787.8 
2929.4 
3735.7 
4177 . 1 

1875.0 
2993.2 
1101.1 
1490 . 7 
2230.0 
2993.2 
3297.0 
4027.2 
4623 . 9 
5346.1 

0.0 

2080 . 0 
3156.2 
1105.0 
1573 . 6 
2355.1 
3077.8 
3365.2 
4214.0 

.03 
2040.0 
3104.5 
1024.3 
1308.8 
1834.1 
2398.1 
2955 . 1 
3628.5 
4418.8 
4926.3 

.03 
2045.0 
3547.1 
1067.7 
1531.8 
2358.2 
2834.5 
3145.3 
3575.3 
4172 . 5 
4627 . 4 

.04 

2230.0 
3869.3 
1041.3 
1653 . 0 

HASSHEC2.DAT 

1279.8 
0.0 

3300.0 

470.0 
1287.1 
1247.4 
1248.1 
1251.7 
1253.8 
1278 . 5 

3550.0 
430 . 0 

1305.5 
1252.4 
1248.2 
1247.3 
1248.2 
1256 . 8 
1271.0 

3674.0 
490.0 

1278.9 
1252.9 
1251 . 3 
1249.4 
1255.1 
1257.2 
1265.0 
1292 . 8 

0.0 

3865.0 
685.0 

1260.8 
1254.1 
1254.3 
1251.5 
1257.5 
1270.8 

3104 . 5 
3765.0 

390.0 
1269.6 
1260.6 
1258.1 
1255.4 
1254.0 
1259 . 6 
12 67. 1 
1284.5 

3547.1 
3745.0 

250.0 
1268.4 
1259.5 
1256.1 
1256.3 
1257.3 
1260.3 
1273.1 
1291.5 

2348.9 

3945 . 0 
3 1 0.0 

1278.7 
1264.2 

5993.3 
.0 

490.0 
1088 . 2 
2289.1 
2586.9 
3378.4 
3968 . 1 
432 9. 6 

450 . 0 
1131.6 
1984.2 
2477.5 
2820.2 
2967.6 
3893.2 
4188.0 

485 . 0 
1141.9 
1521.4 
2408 . 2 
3019.4 
3416.3 
4043.8 
4788.5 
5440.1 

0.0 

475. 
1269.5 
1695.4 
2573.8 
3109.7 
3488.7 
4284.6 

.04 

370.0 
1069.2 
1411.1 
1887.5 
2523.1 
3104.5 
3925.0 
4438.0 
5008.1 

.04 

275 . 0 
1170.5 
1853.8 
2458 . 5 
2863.5 
3256.1 
3779.7 
4238 . 7 
4 712.5 

. 03 

325.0 
1151.3 
1744.2 

1265.4 
0.0 

500.0 
1250.6 
1245.3 
1247.9 
12 51. 1 
1273. 1 

0.0 

500.0 
1256 . 4 
1250.2 
1248.5 
1247.6 
1250.0 
1254.9 

0.0 

500.0 
1253.9 
1252.8 
1250.6 
1252 . 7 
1253 . 9 
1257.4 
12 63. 6 
1278 . 6 

0.0 

500.0 
1255.3 
1256 . 0 
1253.3 
1251.4 
1 256.4 
1272.9 

4080.4 

500.0 
1267.5 
12 61. 8 
1257 .4 
1255.0 
1257.3 
1271.2 
1269 . 6 

0. 0 

4003.3 

500.0 
1264.7 
1259.7 
1255.2 
1257.7 
1255.9 
1260.5 
1274.2 
1291.5 

3563.0 

500.0 
1270.7 
1260.9 

6065.5 
0.0 

1500.7 
2297.2 
2761.4 
3513.6 
4042.6 

0.0 

1358.3 
2054.2 
2595.6 
2868.6 
2 992. 9 
3913.2 

0 . 0 

1319.4 
1974.7 
26 15.1 
3039.8 
3460.1 
4088.1 
4808.0 
5490.4 

0.0 

1518.2 
1821. 0 
2785.0 
3144.9 
3718.3 
4340 . 6 

1.0 

1156.3 
1418.9 
2059.8 
2732.8 
3132.4 
4080.4 
4491.0 

0.0 

1.0 

1204.4 
2053.5 
2544.0 
2908.1 
3300.4 
3952.8 
4296.1 
4712.7 

.04 

1374.2 
1768.4 

W/P Job No .. 52556.03-.52559.03 

1274.4 
0 . 0 

1249.1 
1245.8 
1249.9 
1252.8 
1255.4 

0.0 

1252.1 
1248.7 
1248.0 
1250 . 1 
1252.1 
1256.8 

0.0 

1252.5 
1251.7 
1250.3 
1254 . 1 
1251 . 4 
1260.6 
1265.9 
1284.3 

0.0 

1257.5 
1255.5 
1252.4 
1254.5 
1254.5 

0.0 

5008.1 

1266.9 
1261.0 
1255.7 
1253 . 4 
1257.0 
1265 . 2 
1274.4 

0.0 

4 712.7 

1263.9 
1257 . 8 
1255.5 
1257.5 
1257.1 
1264 . 5 
1272.6 

0.0 

3806.4 

1272.0 
1262.2 

6103.8 
0.0 

PAGE 

1746.5 
2349.5 
2978.5 
3540.7 
4153.1 

0.0 

1474.9 
2089.1 
2704 . 1 
2895.2 
3333.1 
3945.2 

0.0 

1420 . 8 
2026.9 
2802.9 
3253.1 
3479 . 9 
4164.3 
4846.2 
552 1. 6 

0.0 

1540.1 
2042.9 
2796.1 
3156.2 
3740.0 

0.0 

1212 . 6 
1514.2 
2075.4 
284 1 .8 
3315.9 
4192.4 
4562.1 

0.0 

PAGE 

1289.7 
21 4 6.4 
2684.7 
3012.6 
351 5. 1 
4003.3 
4361.0 

0.0 

.03 

1412.3 
1892.0 
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HEC-2 Duplicate Effective Model 

• GR 

NH 

NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

QT 
NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 

NH 

1259.9 
1258. 6 
125 6 .9 
1260.9 
1294.7 

3358.4 

21.93 
1315.1 
12 71.0 
1260.6 
1261.1 
1261.0 
12 69.2 

2 
6 

3369.9 

22.03 
1286.6 
1260.5 
1263.9 
1264.5 
1288.4 

5 
NH 3394.0 
ET 

21MAR07 

X1 22.12 
GR 1289 . 1 
GR 1261 . 3 
GR 1265.0 

• 

1264.: 

4019.2 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 

NH 

22.21 
1313 . 0 
1264.5 
1264.7 
1267.1 
1268 . 0 
1306.6 

6 
3113.2 

22 . 31 
1311.1 
1 264.5 
1 267.8 
1269.6 
1 302.4 

5 
NH 3887.0 
ET 
X1 
GR 
GR 
GR 
GR 
GR 

NH 

22.40 
1314.4 
1266.6 
127 0 .8 
1272 . 1 
1295.8 

5 
NH 3954.3 
ET 
X1 
GR 

22 . 50 
1305.6 

GR 1267 . 7 

•

1273.7 
12 71. 9 
1 280 . 5 

Wood/Patel 

1950.2 
2751.3 
3353.2 
4052 . 2 
4723.5 

.04 

.03 

29 
1000.0 
1367.9 
1830.0 
2241.8 
3234.0 
4128.8 

57230 
.04 
1.0 

23 
1000.0 
1284.8 
2009.9 
2814 . 5 
3662. 4 

.04 

19 
1000.0 
1299.2 
1827.7 
3057.8 

.04 

26 
1000.0 
1379.4 
1588.1 
2355.3 
3244 . 1 
4019.2 

1.0 
.04 

25 
1000.0 
1606.6 
1963 . 2 
3113.2 
3957.3 

.04 

22 
1000.0 
1349 . 8 
1843.6 
2888 . 2 
3780.9 

.0 4 

25 
12 92. 6 
1455.9 
2357.4 
2625.1 
3708.2 

1259.8 
1259.6 
1259.1 
1263.3 
1296.9 

1830.0 
3458.4 

4.1 
1830 . 0 
1 300.8 
1 265 . 2 
1258. 7 
1260 . 1 
1260. 6 
1286.1 

57230 
1257.6 
3732.1 

4.1 
1257 . 6 
1285 . 2 
1262.1 
12 64. l 
1263.4 
1297.5 

1191.0 

4.1 

1191.0 
1282.0 
1261 .3 
12 64. 6 
1268 . 5 

1314.1 

4.1 
1314 .1 
1313 . 0 
1264.7 
12 65. 0 
1266.8 
1271 . 0 

0.0 

1276.8 
4133.4 

4. 1 
1593.8 
1306.1 
1264 . 2 
1269.2 
1271.3 
1302.6 

1349.8 

4 . 1 
1349.8 
12 75. 8 
1266.3 
1271. 6 
1273.6 
1313.2 

1418.5 

4.1 
1418 . 5 
1275.4 
1270. 8 
1271 .7 
1273.3 
1281.7 

2348.9 
2961.9 
3378.4 
4282.3 
4767.6 

.03 

.04 
1780.0 
3458.4 
1098.7 
1435.2 
1837.1 
2591.6 
3358.4 
4192.9 

.03 

1175.0 
2792.5 
1029 . 0 
1327.8 
2229.8 
3043.3 
3730.9 

.03 

1143.0 

2708.3 
1064.3 
1310.2 
2006.8 
3310.1 

. 03 

1305.0 
2911 . 2 
1032 . 1 
1464.9 
1868.9 
2893.0 
3413.3 

0.0 

.04 

1475.0 
3138.7 
1 082 . 4 
1644.1 
2246.5 
3138.7 
3978.7 

. 0 3 

1169.0 
2888.2 
1153.8 
1387.6 
2196.4 
2943.0 
3887.0 

.03 

1415.0 
3197.8 
1351.3 
14 90 .7 
2380.2 
2958 . 1 
3815 . 0 

HASSHEC2.DAT 

1256.9 
1258.9 
1258.6 
1280.0 

0 . 0 

1967.3 
4286.9 
3530.0 

425.0 
12 90. 7 
1265.9 
1258 . 5 
12 62. 4 
12 62. 7 
1 286.0 

1 443.8 

2820.0 
500.0 

1265.7 
12 62. 4 
1262.3 
1269.6 
1297.5 

1 3 94. 7 

2710 . 0 

490.0 
12 78 . 4 
1261 .3 
1263.4 
1290 .1 

1588.1 

2940 . 0 
480 . 0 

1 285.0 
1263.1 
1266.6 
1268.8 
1277.5 

0.0 

1593.8 

3150.0 
485.0 

1280.0 
1264.5 
1267.3 
1270.8 
1296.2 

1447 . 3 

2995.0 
500.0 

1272.9 
1266.3 
1 269.1 
1274.0 

14 90. 7 

3230.0 
495.0 

1272.6 
1271 . 7 
1272.1 
1274 . 7 
1284.8 

2355.8 
3223 . 8 
3563.0 
4446.4 

0.0 

.04 

485.0 
1134.0 
1580.4 
1875.6 
2827.9 
3458.4 
4233 . 4 

.04 

535.0 
1159.6 
1443.8 
2284.0 
3369.9 
3732.1 

. 04 

600.0 
1 082.7 
1394 . 7 
2315 . 0 
3370.4 

.04 

660.0 
1160.3 
1488.7 
1894.8 
2911 . 2 
3699.3 

0.0 

.03 

665 . 0 
1186.0 
1681. 9 
2292.7 
3501 . 2 
40 12 .1 

.04 

560.0 
1204 . 4 
1423.3 
2219. 4 
3268 . 4 

.04 

550 . 0 
1411.9 
1608 . 8 
2545.9 
3197.8 
3856.1 

1257.1 
1256.8 
1258.5 
1269.7 

0.0 

2241.8 

500.0 
12 93. 6 
1262.5 
1259.2 
1258.6 
1 265.0 
1 292 . 5 

1791.2 

500 . 0 
1264.8 
1264.0 
1262 . 4 
1272.8 

0.0 

2006.8 

500.0 
1261. 4 
1262.5 
12 63. 3 
1 290.9 

2145.9 

500.0 
128 1 .6 
1263. 1 
12 67.4 
1 267.8 
1281 . 9 

0.0 

1 681 . 9 

500.0 
1 274.3 
1 267.0 
1268.7 
1272.6 
1307.7 

2219.4 

500.0 
1272.2 
1 268 . 3 
1270 . 1 
1272.9 

238 0.2 

500.0 
1267.7 
1273.5 
1273.8 
1276.0 
1313.0 

24 1 8.1 
3232 . 3 
3806.4 
4493.0 

0.0 

.03 

1223.3 
1618 . 3 
1912.3 
2896.8 
3757.5 
4286.9 

. 03 

1257.6 
1777.4 
2484.8 
3529.3 

0.0 

.03 

1191.0 
1430.5 
2686.5 
3394.0 

. 03 

1 208. 1 
1514 . 7 
2120.3 
3186 . 3 
3900.5 

0.0 

.04 

1276.8 
1693.0 
2484.7 
3647.8 
4062.4 

.03 

1304.2 
144 7 .3 
2368.3 
3405.4 

. 03 

1418.5 
1892.9 
2569.3 
3553 . 4 
3942.0 

W/P Job No . .52556.03-.52559.03 

1258.6 
1256.8 
1261.2 
1271.7 

0 . 0 

3207.2 

1270.9 
1262.7 
1259.6 
1259.4 
1267 . 9 

0.0 

2792.5 

1260.3 
1262 . 7 
1262 . 7 
12 90 . 0 

0.0 

2708.3 

1262.0 
1264.7 
1265.9 

0 . 0 

2911.2 

1265.0 
1263.1 
1265.5 
1266.3 
1302.3 

0.0 

2292.7 

1267.1 
1267.6 
1269.6 
1280.1 
1308 . 5 

2888 . 2 

1271 .3 
1271.4 
1271.5 
1 281. 1 

3197 . 8 

1267 . 7 
1273.2 
1273.9 
1278.7 
1313.1 

2511.5 
32 94. 8 
3869 . 3 
4589 . 0 

0 . 0 

. 04 

1320.5 
1726.3 
1967.3 
3207 .2 
402 1.5 

0.0 

.04 

1269 .1 
1 791.2 
2792 . 5 
3592.9 

0.0 

.04 

PAGE 

1246 . 8 
1617 . 3 
2708 . 3 

0.0 

.04 

1314 .1 
1570 .1 
2145 . 9 
3209.4 
3969.9 

0 . 0 

.03 

1593.8 
1806.8 
2969.8 
3892 .1 
4133.4 

.04 

1341 .8 
1688.0 
2629.1 
3685.7 

.04 

14 34. 9 
2199.2 
2608.2 
3597.5 
3954.3 
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HEC-2 Duplicate Effective Model 

• 7 
2741.3 

21MAR07 

X1 22.59 
GR 1325.6 
GR 1272.9 
GR 1271.6 
GR 1275.8 
GR 1275.0 
GR 1281.5 

NH 8 
NH 2676.2 
ET 
X1 22.69 
GR 1303.8 
GR 1272.5 
GR 1273 . 9 
GR 1276.9 
GR 1278.8 
GR 1309.0 

NH 4 
ET 
X1 22 . 78 
GR 1331.3 
GR 1277.3 
GR 1277.8 
GR 1 275.6 
GR 1280.4 
GR 1280.4 
GR 1307.8 

NH 
ET 

4 

•1~~0
8

~ 
1278.8 

G 1281.0 
GR 1278.8 
GR 1281.6 

1 

GR 

NC 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 

1288.5 

. 04 

22.97 
1329.0 
1 276.0 
1282.0 
1 279.9 
1282 . 5 
1299 . 0 

21MAR07 

23.07 
1332.8 
1282.5 
1280.6 
1283.2 
12 83.0 
1283.6 
1304.5 

23.16 
1296.0 
1287.1 
1285 . 5 
1288.1 

GR 1284.2 

. 1314 . : 

ET 

Wood/Patel 

.04 

.03 

13 o36o57 

29 
1000 . 0 
1378.9 
1719.2 
2272.8 
2741.3 
3656.5 

.04 

.03 

26 
1000.0 
1641.5 
1951.7 
2460.0 
3523.0 
3878.6 

1.0 

31 
1000.0 
1531.5 
2098.5 
2301.1 
3100.0 
3830.5 
4 1 37.8 

.04 

29 
1000.0 
1675.8 
1862.0 
2404.7 
2996.4 
3798.4 

.04 

28 
1000.0 
1917.5 
2252.3 
2828.9 
3264 . 6 
3671 . 6 

13o36o57 

31 
1000.0 
1 687.0 
22 1 8 . 7 
2388.8 
3115. 9 
3332 . 5 
3866 . 8 

26 
1000.0 
1557.4 
1967 . 6 
2872.1 
3176.1 
3584.9 

1.0 

1550.1 
3430.5 

4.1 

1550.1 
1325.3 
1273 . 0 
1272.9 
1273.9 
1276 . 9 
1283.6 

1622.4 
3297 . 8 

4.1 
1622.4 
1304.0 
1272.4 
1273. 9 
1278.7 
1282.0 

0.0 

1478.4 
4.1 

2270 .1 
1331 . 3 
1277.5 
1277.4 
1276.2 
1281 . 4 
1283 . 2 

0.0 

2 1 88 . 1 
4.1 

2188.1 
1284.0 
1274.6 
1282.3 
1278.4 
1281.3 
1293 . 9 

.03 
4.1 

2602 . 3 
1311.6 
1276.1 
1283.1 
1279.9 
1284.6 
1303.0 

4.1 
3014.1 
1333 . 2 
1284. 1 
1279.0 
1283 . 8 
1 282.9 
1284. 1 

0.0 

4.1 
2913.2 
1294 . 0 
1286 . 0 
1281.4 
1285.3 
1284 . 2 

0.0 

1500.9 
4.1 

.03 

.04 
1425.0 

3430.5 
1049.2 
1525 . 6 
1849.1 
2283.8 
3015.0 
3687 . 5 

.03 

.04 
1375.0 
3297.8 
1048.8 
1684.3 
1981.5 
2676 .2 
3577.3 

0.0 

.04 
1880.0 
3629.5 
1030.3 
1975.2 
2171.4 
2336.0 
3456.5 
3886.1 

0.0 

.03 
1500.0 
3165.8 
1114.5 
1698.0 
1978.2 
2493.5 
3165 . 8 
3 84 9. 0 

1675.0 
3283.4 
1157.7 
1937 . 2 
2587.2 
2872.0 
3283.4 
3757.6 

1935.0 
3403.4 
1055 . 7 
1851.3 
2239.8 
2622.7 
3209.5 
3403.4 

0.0 

1765.0 
3197.0 
1111.7 
1687. 
1992.6 
2 913.2 
3197.0 

0.0 

.04 
2310.0 

HASSHEC2.DAT 

1892 . 7 
3782.2 
3390.0 

445.0 
1304 .1 
1271.3 
1271.8 
1274.9 
1276.5 
1304.5 

1981.5 
3577.3 
3350 . 0 
430.0 

1274.0 
1272.4 
1278.4 
1278 . 8 
1284.3 

0.0 

2270 . 1 
3725.0 
455.0 

1301 .1 
1274.3 
1279.0 
1276.9 
1280.4 
1283.6 

0.0 

3165.8 
3275.0 

330.0 
1280.7 
1274.7 
1280 . 4 
1278.5 
1283.2 
1313.1 

3365 . 0 
355 . 0 

1279.2 
1281. 1 
1280.0 
12 81. 0 
1282 .2 
1312.5 

3475.0 
555 . 0 

1288.1 
12 83.2 
1279.7 
1284.3 
1281.8 
1286 . 8 

0 . 0 

3405.0 
500 . 0 

12 92. 0 

12 85. 4 
1285.5 
1285.5 
1289.4 

0.0 

3351.7 
3776.0 

.04 

550.0 
1154.8 
1550.1 
1892.7 
2502.3 
3312.0 
3752.1 

.04 
.0 

445.0 
1129.7 
1 723 .5 
2023.5 
2873.7 
3 712. 6 

0.0 

.03 

350.0 
1143.3 
1998.1 
2234.5 
2499.3 
34 71.5 
3933.7 

0 . 0 

.04 

200.0 
1153 .1 
1718.0 
2166.3 
2577.0 
3200.5 
3893.1 

300.0 
1251.4 
1964.3 
2602.3 
2921.5 
3491.3 
3813.5 

410.0 
1259.8 
2031 . 4 
226 1. 7 
2787.5 
3216 . 8 
3438 . 8 

0.0 

490.0 
1194.2 
1728.7 
2030 .7 
3088.2 
3213.6 

0.0 

.03 

2283 . 8 

500.0 
1 275.4 
1271.4 
1275.5 
1277.5 
1276 . 8 
1305 . 6 

2160.6 
3878.6 

500.0 
1 272.7 
1275 . 0 
1278.5 
1278.0 
1305.4 

o.o 

3629.5 

500.0 
1281.8 
1273.9 
1275. 1 
1278.3 
1279.8 
12 95 . 3 

0.0 

3570.5 

500.0 
1279 . 2 
1278 .5 
1 277. 5 
1281.0 
1281.1 
13 1 4.3 

500.0 
1280.6 
1281.1 
128 1.3 
1 28 2.5 
1284.8 

0.0 

500.0 
1285.6 
1282.0 
1 283.7 
1 28 5 . 1 
1 281.8 
1285 .0 

0 . 0 

500 .0 
12 91. 0 
1286 . 2 
1285.4 
1284.4 
1287.4 

0.0 

3750 . 7 

.03 

1319.7 
1596.0 
1915.5 
2588.6 
3430.5 
3782.2 

.03 

1544.9 
1747.1 
2137.5 
3297 . 8 
3795 . 5 

0.0 

.04 

1392.0 
2019.2 
2247 . 4 
2720.1 
3 62 9. 5 
4021.3 

0.0 

1.0 

1584.9 
1 743 . 0 
2188.1 
2629.3 
3384.5 
3929.7 

1646.5 
2082.8 
2715.7 
2 94 6 . 0 
3562.9 

0.0 

1615 . 5 
2187.3 
2280.7 
3001 .1 
3261.1 
3677.5 

0 . 0 

1225.1 
1791.6 
2151.2 
3122 . 8 
3395.4 

0.0 

. 04 

W/P Job No . . 52556.03-.52559.03 

2588 . 6 

1270.6 
1270.5 
1276.1 
1277.6 
1278.7 

0.0 

246 0.0 

1274.6 
1275.0 
1276.6 
1280.3 
1305.2 

0. 0 

4137 . 8 

1281.5 
1275.6 
1275.1 
1279 . 7 
1281.7 
1308.5 

0. 0 

3929.7 

1276.7 
1279.0 
1279.2 
1282.2 
1283.5 

0. 0 

1278.9 
1279.1 
1281 .1 
1282.5 
1287.6 

0.0 

1282.5 
1279.0 
1285.0 
1283.0 
1282.3 
1303 . 8 

0.0 

1286.4 
1285.5 
1286.2 
1284.2 
13 08. 6 

0 . 0 

3870.6 

.04 

PAGE 

1334.6 
1692.5 
2057.6 
2704 .2 
3453.6 

0.0 

.04 

1622.4 
1930.9 
2160.6 
3329 . 2 
3854.5 

0.0 

1478.4 
2058.0 
2270 . 1 
2865.7 
3659.5 
4103.3 

0.0 

1627.3 
1813.1 
2313.2 
2884.2 
3570.5 

0.0 

1901.2 
2139.8 
2811 .4 
3113.2 
3616.2 

0.0 

PAGE 

1 639.4 
2204 . 2 
235 1. 9 
3014.1 
3316 . 5 
3754.3 

0.0 

1448.1 
1850.3 
2420.8 
3156.7 
3469.8 

0.0 
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HEC-2 Duplicate Effective Model 

X1 • GR 
GR 
GR 

NC 
ET 
X1 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 

23.26 
1328 . 5 
12 92. 6 
1 288.2 
1 289.5 
1287 . 1 
1301.3 

.04 

23 . 35 
1358.2 
1294.8 
1288.6 
1292.2 
1 287.4 

23 . 45 
1 343.3 
1290.8 
12 93. 3 
12 90 .3 
1323.6 

23 . 54 
1 376.2 
1297.6 
1291.3 
12 95. 3 
1 293 .2 

21MAR07 

GR 

NH 

• GR 
GR 
GR 
GR 
GR 

NH 

1 331 .3 

4 

23.63 
1373 .8 
12 98 . 3 
1 296 .4 
12 93 .4 
1 297.7 
1303.5 
1329.8 

5 
NH 4263.2 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NC 
ET 
X1 
GR 

23.73 
1344.5 
1311.0 
12 99.3 
1299.4 
12 96 .1 
1299.9 
1305.0 

4 

23.82 
132 5 .8 
1297.1 
1 299.1 
1301.5 
1300 . 0 
1303.0 
1342.7 

.04 

23.92 
1380.9 

GR 1349 . 4 
GR 1301.9 

•

1302.0 
1301.4 
1302.0 

GR 1328.9 

Wood/Pate! 

28 
1000.0 
168 9.2 
2447.6 
2705.5 
3636. 1 
3814.7 

.04 

23 
1000.0 
1465.0 
2426.7 
3 1 99 .1 
3637 . 0 

23 
1000.0 
2140.9 
2464.7 
3225 .9 
3686 .5 

27 
1000.0 
1743.8 
2398.3 
2831.0 
3154 . 4 

13 ' 36,57 

4000.2 

.04 

33 
1000.0 
2026.9 
243 3.2 
2801.5 
3756 .6 
4126 .8 
4700.7 

1 . 0 

33 
1000 .0 
1648.4 
2240.4 
2722.3 
3013.6 
3557.1 
4150.2 

.04 

32 
1000.0 
1536.3 
1 870.3 
2269.8 
2621.6 
3348.0 
35 88.8 

. 04 

34 
1 000 .0 
1453.6 
2023.8 
2181.2 
2727.4 
3108.2 
3841 . 6 

3351.7 
1327.6 
1292.6 
1287 . 0 
1288 . 4 
1286.0 
1312.7 

.03 
4 .1 

3199 . 1 
1345.9 
1294.1 
1288.5 
1289.9 
1287 . 4 

4. 1 
2964 . 0 
1299.9 
1290.8 
1293.8 
1289.9 
1321.4 

4 . 1 
2 94 9. 6 
1377.1 
1297.4 
1291.3 
1293.7 
1293.5 

133 1.1 

2772 .0 
4.1 

2772.0 
1365.0 
1295.8 
12 95.3 
1294.6 
1296.4 
1 309 . 7 
1357.5 

1688.8 

4.1 
2927 . 2 
1321.0 
1315.1 
1295.4 
1296.2 
1 296. 1 
1297.8 
1335.5 

2289.0 
4.1 

2289 .0 
13 07. 4 

1296.9 
1298.8 
1299.1 
1299.7 
1304 . 0 
1343 . 5 

.03 
4.1 

2727.4 
1372.9 
1345.2 
1298.8 
13 00.4 
1301.4 
1302 .8 
1327 . 7 

3750 . 7 
1085.2 
1909.9 
2481.3 
2996.1 
3668.9 
3848.9 

2180.0 
3658 . 7 
1083.2 
1762.6 
2455.9 
3219.5 
3658.7 

1990 . 0 
3310.3 
1137.2 
2161.6 
2749 . 8 
3290 . 9 
3 73 9 . 6 

2180 . 0 
3752 . 3 
1031.6 
2002.4 
2413 . 5 
2949.6 
3445 .2 

4021.5 

.03 
2130 .0 
3732 . 3 
1061.1 
2291.4 
2492 . 7 
2852.1 
3772 .5 
4237.7 
4785.2 

.04 

221 0.0 
3945 .8 
1103 . 6 
1 688 .8 
2271.3 
2 745.7 
3045.7 
3765 .8 
4236.4 

.03 
1 255 .0 
3035 .1 
1084.2 
1551.1 
1916.6 
2289.0 
2776 . 9 
3380.4 
3611.3 

1589.0 
3313.8 
1073.3 
1498.4 
2044.8 
22 48. 7 
2887.9 
3313.8 
3985 .5 

HASSHEC2 .DAT 

585.0 
1302.2 
1292.1 
1285 . 5 
1289.7 
1286.0 
13 12. 7 

3673.0 
460.0 

1 341.1 
1295 . 0 
1291 . 2 
12 90.1 
1305 . 9 

3519.0 
375 .0 

1296.2 
12 92. 8 
12 91. 9 
1291.4 
1329.4 

3770.0 
220.0 

1339.2 
12 98. 0 
12 94. 8 
12 92 . 1 
1292.5 

0.0 

3732.3 
3775.0 

395 .0 
1332.2 
12 93. 4 
1297.8 
1295.2 
12 98. 7 
1311.1 
1356.3 

2927.2 

3991.0 
505.0 

1318.5 
1307.3 
1295.4 
1298 . 9 
1297.9 
1297.0 
1335 . 8 

3035.1 
3255.0 
465.0 

1303. 4 
1300 . 4 
1301.3 
1298.5 
1299 . 8 
1303 . 5 

0.0 

3709 . 0 
415.0 

1329.6 
1304.6 
1 299.0 
1303.2 
1301.6 
1303.0 
1346.6 

515.0 
1244.8 
2228. 
2497.5 
3336 .2 
3701.5 
3870.6 

500 .0 
1151.5 
2088 . 5 
2477. 1 
3334 .1 
3692 .1 

400 . 0 
1267.1 
2 180.3 
2964.0 
3310.3 
3776 . 1 

290 .0 
1125 . 9 
2045.5 
2439.0 
2988.3 
3752.3 

0.0 

.04 

460.0 
1167.9 
2318 . 9 
2618 .0 
3017.5 
3832.4 
4366.1 
4793 . 6 

.03 

500.0 
1257.2 
1739 . 3 
2300.1 
2 913. 8 
3060 . 6 
3945 .8 
4263.2 

. 04 

485 . 0 
1181. 6 
1567.5 
1 936 . 5 
2358.8 
3035.1 
3400.2 

0 . 0 

460.0 
1210.5 
1592.7 
2052 . 7 
2284.2 
2976 . 9 
3600 . 0 
4 02 6. 4 

500.0 
1297.2 
1288.5 
1285.5 
1287.8 
1286.0 

0 . 0 

500.0 
13 02. 5 
12 91.3 
12 91.1 
1289.6 

500.0 
1296.4 
1292.9 
12 91. 6 
1290.2 

0.0 

500.0 
1303 .4 
1294.0 
12 93. 4 

12 91. 8 
1298.3 

0.0 

3832.4 

500 . 0 
1306.0 
1293.4 
1297.9 
1295 . 4 
1304.0 
1314.5 

0 .0 

3945.8 

500.0 
1311.1 
1302.3 
1 297.6 
1296 .4 
1297.5 
1303 . 1 

0.0 

3 31 6.1 

500. 0 
1302 . 7 
1301.8 
1300.2 
1298.0 
1300.7 
13 06.0 

0 .0 

500 . 0 
1319.3 
1303 . 1 
1304.8 
1302.6 
1300.0 
1302.1 
1346.6 

1377.8 
2405.0 
251 4.3 
3351.7 
3 72 9 . 8 

0.0 

1344.3 
2363.6 
2660.7 
3460.0 

1 830 . 4 
2398.4 
3113. 0 
3503.4 

0.0 

1317 . 8 
2268.7 
2658 . 9 
3043.1 
3784 . 9 

0.0 

1.0 

1473.3 
2340 . 9 
2767.7 
3324. 1 
3923 .1 
4498.0 

0.0 

.04 

1 545 .3 
1 949 .9 
2318.0 
2927 .2 
3309 .4 
3999 . 9 

0.0 

1.0 

1440.2 
1670.7 
2003.9 
2439.4 
3261.0 
3428 . 0 

0 .0 

1312.1 
1648.3 
2073 .0 
2356.7 
2990 .5 
3 691. 4 
4032.8 

W/P Job No . .52556.03-.52559.03 

12 95. 7 
1285.7 
1287.4 
1288.5 
1287 . 3 

0.0 

1311.4 
1290.0 
1292.9 
1288.5 

12 93 . 2 
12 92. 1 
1290 .6 
1310.7 

0.0 

1299.1 
12 93 . 9 

1296 . 2 
1291 . 8 
1299.8 

4793.6 

1301. 8 
1296.0 
1293 .4 
12 94. 9 
1302 .1 
1318.7 

0.0 

3999.9 

1312.2 
1299.1 
1298 .8 
1296.6 
1296 . 9 
1302 .7 

0.0 

36 11. 3 

1302 .9 
1302 .1 
13 01.8 
1300 .0 
1302 .0 
1305.9 

0.0 

1341 . 7 
1306.4 
1304.8 
1304 .1 
1300. 2 
1314 .6 

0.0 

1500.9 
2414.4 
2537.3 
3437 .2 
3750.7 

0.0 

1422 . 0 
2405 . 5 
2770.9 
3467.0 

2132.4 
2418.1 
3206.4 
3547 . 5 

0 . 0 

1464 . 7 
2373.9 
2812.5 
3084.9 
3826.7 

PAGE 

1 696 . 5 
2360.8 
2772 .0 
3732 . 3 
4023.3 
4576.6 

0.0 

1.0 

1 565.0 
2184.9 
2429.7 
2981.8 
3524.4 
4095.5 

0.0 

14 90 .5 
1855.6 
213 1. 2 
2482 . 2 
3316. 1 
3486.5 

0.0 

1397.4 
1851.4 
2162.1 
2702.9 

3038. 5 
3741.0 

0.0 
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HEC-2 Duplicate Effective Model 

• 
1 

GR 
GR 
GR 
GR 

24.01 
1392.6 
1306.8 
1307.3 
1305.2 
1303.7 

21MAR07 

GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

• 

1 

X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

1302.4 
1308.9 

24.11 
1376 . 0 
1317.1 
1303.3 
1307.8 
1307.6 
1304.9 
1305.8 
1 356.8 

5 
5058.6 

24.20 
1393 . 8 
1304.7 
1305.7 
1307.8 
1308.0 
1307.9 
1 310 . 4 
1 323.2 
1337.6 

5 
4354.4 

24.30 
1396.6 
1310 . 7 
1309.9 
1310.1 
1308.7 
1309.7 
1311 . 7 
1354.5 

6 
4419 . 0 

24.39 
1363.3 
1313.3 
1312.6 
1314.4 
1314.2 
1311.6 
1317.3 
1363.3 

2 1MAR07 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 

• 
5 

4257 . 8 

24.49 
1386.8 
1315.4 
1318.5 
1317.1 
1316.6 
1314.2 
1345.0 

Wood/Patel 

35 
1000.0 
1631.0 
1893.4 
2206.4 
2981.1 

3460.7 
3857.7 

37 
1000 . 0 
1544.1 
1852.6 
2235.0 
2655 . 3 
3055.7 
3734 . 2 
4069 . 9 

.04 

43 
1000 . 0 
1716.6 
2192. 6 
2742 . 7 
3037.8 
3545.5 
3778.7 
4355.3 
4934.9 

.04 

37 
1000.0 
1779.9 
1984 . 2 
2383.5 
2735.8 
3688.2 
3 922 . 5 
4284.7 

1.0 
.04 

36 
1000.0 
2207 .1 
2643.7 
3373.0 
3810.1 
4220.0 
4494.3 
4885 . 1 

.04 

34 
1000.0 
1466.3 
2118.7 
2734.2 
3137.0 
381 2 . 9 
4042.3 

4.1 
2746.0 
1393.7 
1306.7 
1306.6 
1305.7 
1303.9 

1304.8 
1312. 4 

4.1 
2820.4 
1389 . 7 
13 1 2.2 
1310.2 
1304.8 
1308.4 
1305.4 
1304.4 
1359.4 

2555.9 

4.1 
2555.9 
1395.2 
13 1 0.2 
1306.3 
1306.9 
1309.7 
1307 . 8 
1311.1 
1320.1 
1 337 . 8 

2449.2 

4 . 1 
2449.2 
1398.2 
1309 . 6 
1312.9 
1312.4 
1312.9 
1310.2 
1314 .1 
1363.3 

1 758.4 
4885.1 

4.1 
2405.3 
1358.2 
1315.0 
1312.5 
1314.7 
1312.6 
1312.5 
1317.3 

0.0 

2118.7 

4.1 
2118.7 
1386 . 9 
1316 . 5 
1314.5 
1316.7 
1316.2 
1312.7 
1347.7 

1600.0 
3481.0 
1033.9 
1752 . 5 
2001.7 
2340.0 
3177.2 

3481.0 
3915.0 

1727.0 
3843.4 
1088 .1 
1577.8 
1877.1 
2284 . 8 
2767.5 
3322.2 
3787.9 
4094.6 

.03 

1520.0 
3778.7 
1039.4 
1771.4 
2228.9 
2760.6 
3101.0 
3668.9 
3885.4 
4434.8 
4989 .2 

.03 

1710.0 
3909.6 
1040.6 
1825.5 
2038.3 
2404 . 8 
2806.8 
3779.5 
4018.8 
4354.4 

.04 

2320.0 
4419.0 
1046.6 
2246.1 
2705.5 
3673.2 
3899.5 
4282.1 
4546.5 

0.0 

.03 

1975.0 
3962.8 
1024.1 
1508.8 
2140.4 
2969.3 
3375.0 
3836.2 
4117.6 

HASSHEC2.DAT 

3786.0 
425.0 

1379.1 
1300.7 
1304.1 
1305.9 
1302 . 8 

1305.4 
1349.4 

3954.0 
450.0 

1395.7 
1309.8 
1308.3 
1304 . 8 
1305.5 
1306.5 
1304. 9 

0.0 

2884.2 

3810.0 
430.0 

1336.0 
1307.6 
1310.4 
1307.3 
1308.3 
1307.1 
1313. 1 
1323 .1 
1356.1 

2735.8 

4021.0 
460.0 

1381.5 
1314 . 3 
1313.8 
1312. 9 
1313 .1 
1310.0 
1340.4 

0.0 

2405.3 

4465 .0 
420.0 

1340.8 
1315.0 
1313.5 
1312.2 
1312. 5 
1310.8 
1315.2 

0.0 

2434 .3 

397 4.0 
405.0 

1357.7 
1315.8 
1315 . 3 
1314 . 8 
1316.6 
1313 . 8 
13 63. 6 

425.0 
113 7. 9 
1783.1 
2018.2 
2568.2 
3275.2 

3605.2 
4049.4 

480.0 
1223.7 
1762.6 
1 948.4 
2308.3 
2820.4 
3511.3 
3843.4 

0.0 

. 04 

505 . 0 
1185.5 
1824.4 
2281 . 7 
2869 . 5 
3281.5 
3683.6 
3 93 0. 5 
4463 . 9 
5058.6 

.04 

500.0 
1141.5 
1846.7 
2 1 99.7 
2449.2 
2997 . 0 
3823 . 5 
4091.1 

0.0 

. 03 

510.0 
1116.8 
2387.4 
2742 . 7 
3694.3 
4027.0 
4365 . 1 
4562.1 

0 . 0 

.0 4 

505 . 0 
1103.3 
1552.0 
2242.6 
2976.7 
3544.5 
3885.2 
4215.0 

500.0 
1334.0 
1300.8 
1305 . 2 
1305.3 
1302.6 

1303.4 
1355.0 

500.0 
1317.6 
13 06. 0 
1307.1 
1307.6 
1306.4 
13 OS. 5 
1 307 . 3 

o.o 

3281.5 

500 . 0 
1312.7 
1310.2 
1310.6 
1311.8 
1308.1 
1306.6 
1314.5 
1329.4 

0.0 

3688.2 

500 .0 
1318 . 5 
1312.9 
1312.7 
1311.3 
1312 . 7 
1309. 4 
1355.4 

0.0 

3051.5 

500.0 
1324.8 
1313.3 
1312 . 2 
1312.2 
1313.2 
1310.8 
1319 . 2 

0.0 

3375. 0 

500.0 
1319.2 
1318.4 
1314.7 
1314.5 
1313.7 
1314.3 
1365.2 

1327.5 
1804.1 
2071.6 
2746.0 
3356.9 

3759.6 
4187.8 

1457.2 
1828.3 
1975.7 
2332.5 
2954.6 
3 62 9. 5 
3853.5 

0 . 0 

.03 

1415.1 
1855.0 
2522.7 
2884.2 
3463.4 
3719.3 
4078.1 
4675.5 

0 .0 

. 03 

1392.8 
1930.3 
2329.8 
2464.8 
3297.8 
3869.0 
4184.0 

0.0 

. 04 

1758.4 
2405.3 
3051. 5 
3727.0 
4126.4 
4387 . 5 
4592.6 

0 . 0 

.03 

1330.8 
1615.3 
2434.3 
3038.7 
3571.0 
3919.9 
4257.8 

W/P Job No . . 52556.03-.52559.03 

1314. 1 
1304.5 
1301.8 
13 03. 6 
1302.2 

1308.7 
1354.2 

1322.4 
1303. 1 
1309.4 
1307.6 
1305. 8 
1305.0 
1307.1 

0 . 0 

3778.7 

1309 . 9 
1309.2 
1308.6 
1311 . 0 
1306.4 
1306. 9 
1318.7 
1363.1 

0 . 0 

3909.6 

1317.1 
1309.7 
1310 . 1 
1309. 9 
1311.8 
1309.4 
1357. 6 

0.0 

4154 .1 

1314.8 
1313. 6 
1315.0 
1312.2 
1311.5 
1312.2 
1361.6 

0.0 

3962.8 

1318.1 
1318 . 0 
1316.7 
1314. 7 
1315 . 0 
1314.7 

0.0 

1421.7 
1820.2 
2187.3 
2761.0 
3421.9 

PAGE 

3793.7 
4194.3 

1497.9 
1843.0 
2118.0 
2411.9 
3044.3 
3658.0 
3946 . 0 

0.0 

.04 

1 7 06.6 
2160.6 
2555.9 
2956.6 
3500.9 
3766.0 
4332.0 
4828.9 

0.0 

.04 

1561.7 
1957.6 
2352. 1 
2577.2 
3510 . 7 
3909.6 
4252.4 

0.0 

.03 

2114.6 
2541.6 
3134.5 
3 772. 7 
4154.1 
4419.0 
4744.3 

0.0 

PAGE 

.04 

1385.4 
1933.8 
2512.1 
3102.7 
3772.5 
3962.8 

0 . 0 
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HEC-2 Duplicate Effective Model 

NH • GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

5 
4401 . 7 

24 . 58 
1386 . 0 
1320.4 
1316.6 
1316 . 5 
1316.6 
1316.2 
1366 . 7 

5 
NH 422 1 .7 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

24 . 68 
1361.0 
132 1. 1 
1320 . 3 
1320.3 
13 1 9.5 
1320.2 
1351.0 

5 
NH 4640 . 1 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

24.77 
1361. 0 
1323.5 
1323.9 
1323 .0 
1324.8 
132 0 .1 
1324.8 

21MAR07 

• X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NC 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

QT 

5 
4734.6 

24.87 
1389.4 
1325.5 
1323 . 6 
1325.5 
1323 . 6 
1324 .5 
1353.8 
1 351 .0 

.04 

24.96 
1409.7 
1330.9 
1325.2 
1327 . 6 
1326.9 
1326.2 
1327 . 6 
1378.0 
1359.9 

25.06 
1410.7 
1333 . 4 
1329.3 
1329 . 4 
1329.8 
1325.9 
1330 . 2 
1368 .1 

2 

• 

25.15 
1427.7 

GR 13 33 .4 

Wood/Patel 

.04 

32 
1000.0 
1642 . 4 
2387.0 
3036.4 
3679 . 0 
4088 . 6 
4342 . 6 

.04 

31 
1000.0 
1933.1 
2824.3 
3180 . 5 
3644.7 
3966.4 
4221.7 

. 04 

33 
1000.0 
2030.0 
2816.2 
3345.8 
3779.7 
4235.4 
4501.7 

13 o36 o57 

.0 4 

37 
1000.0 
1989.3 
2584.5 
3255 . 9 
3 856.0 
4116.0 
4382.1 
4676 .0 

.04 

42 
1000.0 
1528.7 
2081.9 
2602.9 
32 07.0 
3602 .0 
3874. 0 
4332.2 
4557.2 

37 
1000 . 0 
1473.7 
1 725.5 
2042.8 
2473.6 
34 17. 7 
3787 . 6 
4335.9 

57854 

30 
1000.0 
1923.8 

23 87. 

4.1 
2387.0 
13 83. 5 
1320.8 
1317. 
1317.3 
1317 . 9 
1322.4 
13 71. 6 

2472.2 

.1 
2472.2 
1328.5 
1321 . 3 
1322 . 1 
1322.7 
1319.9 
1319.4 

0.0 

2994.8 

.1 
2994 . 8 
1359.4 
1325.5 
1323.1 
132 2 . 2 
1322.7 
1320.1 
1329.9 

2943.8 

4.1 
2943.8 
1 34 4 .1 
1325.7 
1325.1 
1325.7 
1322 . 9 
1322.5 
1351.7 
1368.4 

.0 3 
4.1 

2899 .0 
1374.5 
1328.2 
1325 .3 
1327.5 
1326.0 
1325.0 
1326.6 
1378.0 
13 7 6 . 6 

4.1 
3047 . 7 
1411.2 
1331.5 
1330.1 
1329.1 
1329.6 
1326.8 
1328.9 
1371.9 

57854 
4.1 

3539.2 
1 37 4. 7 
1333.1 

. 03 

2255.0 
4088 .6 
1048.0 
1935.0 
254 1.7 
3218.4 
3811.8 
4127.8 
4401.7 

.03 

2350. 0 
3954 .6 
1118 . 6 
2189 .4 
2848.9 
3204.6 
3750 .4 
4013 . 6 

0.0 

.03 

2765 . 0 
428 0.0 
1051 .0 
2188 .5 
2958.9 
3388 .9 
4018.2 
4280 .0 
4535.0 

.03 

2400 .0 
4054 . 9 
1147 . 6 
2163 .9 
2635 .3 
3421 . 4 
3953 .9 
4133.5 
4456 . 9 
4734 . 6 

2015 .0 
3797 . 0 
1082 .5 
1595.2 
2142.6 
2858 .9 
3216 . 6 
3685.9 
3964.7 
4369 . 3 
4630 .0 

1915.0 
3738.4 
1022.2 
1555.5 
1907.8 
2055 . 8 
2782.2 
3457 .7 
3928 .8 
4388 . 7 

211 5.0 
4272.4 
1191.5 
2053 .8 

HASSHEC2.DAT 

3218 .4 

4 123.0 
420 . 0 

1342. 3 
1320.1 
1317.4 
1319.9 
1316 . 9 
1325 . 8 

0.0 

3180.5 

4035.0 
465.0 

1322.9 
1320.6 
1322.4 
1322.2 
1318 . 5 
1324.7 

0.0 

3779 . 7 

4430.0 
480.0 

1345 . 9 
1325.1 
1 321. 1 
1322.4 
1321.5 
1322 .0 
1353.8 

3650.6 

4185.0 
460 . 0 

1344.6 
1325.7 
1325 . 2 
1325.0 
1322.7 
1326 . 9 
1336 . 7 

0.0 

4000.0 
430.0 

1344.7 
1328.2 
1325.4 
132 7 .5 
132 6 . 8 
1324.1 
132 9 .3 
1370.1 

0 .0 

3995 . 0 
400 . 0 

1374.7 
1330.5 
1329.6 
1327.0 
1328 . 9 
1327.3 
1328. 

0.0 

4360.0 
485 . 0 

1351.5 
1332.7 

. 04 

500 .0 
1178.1 
2152 . 6 
2803 . 9 
3248.6 
40 1 7.8 
4174.7 

0 . 0 

.04 

510 . 0 
1319.7 
2472 .2 
2917.6 
3295.0 
3846.6 
4040.9 

0.0 

.04 

485.0 
1134.3 
2361.5 
2994.8 
3551 . 3 
4071.4 
4308 . 7 
4640 .1 

. 04 

510.0 
1207. 1 
2460.6 
2910 .5 
3510 .4 
3992 .4 
4155.7 
4508.2 

0.0 

515.0 
1184 . 3 
1 768.5 
2194 . 3 
2899.0 
3309 . 9 
3728 . 2 
4032.8 
4399.9 

0.0 

410.0 
1102.8 
1566 . 6 
1 99 0.6 
2070 . 6 
3047.7 
3507.4 
4058.3 

0 .0 

505.0 
1332.8 
2278.8 

3530.2 

500.0 
1321.2 
1318.0 
1319 . 8 
1319.4 
1315.2 
1345.4 

0.0 

3513.2 

500.0 
1322.7 
1318 . 9 
1319.2 
1321.0 
1316.6 
1325.3 

0.0 

407 1.4 

500.0 
1330.0 
1323.3 
1321.5 
1322 . 6 
1 32 1.3 
1322.2 

0.0 

3856.0 

500.0 
1325.8 
1322 . 9 
1323.5 
1324.8 
1323.4 
1326.9 
1347.5 

0.0 

500.0 
13 30.6 
1328.0 
1327.5 
1326.1 
1327.0 
1323.7 
1329.5 
1370. 0 

0.0 

500.0 
1332.9 
1330 .4 
1326.9 
1327 . 2 
1328 . 5 
1327 . 6 
1332.4 

0.0 

500.0 
1334.6 
1 332.3 

.03 

13 61. 7 
2183.9 
2823.6 
3513.7 
4032 . 1 
4238.1 

0.0 

. 03 

1585.9 
2500.2 
2 93 9 . 7 
3513 .2 
391 1. 8 
4135.1 

0.0 

.03 

1 616.0 
2381.9 
31 72. 3 
3652 . 9 
4 12 0. 4 
4382 . 4 

0.0 

. 03 

1746.8 
2472 . 0 
2943 . 8 
3650. 6 
4054.9 
4232.9 
4558.0 

0.0 

1345 .9 
1915 . 1 
2219. 2 
2929 . 6 
3436.3 
3781. 6 
4149.0 
4433.0 

0.0 

1353.4 
1610.8 
2002.4 
2203.8 
3395 . 6 
3628 .8 
4175.0 

0.0 

1746.8 
2462.0 

W/P Job No . .52556.03-.52559.03 

4088.6 

1318.5 
1317.5 
1319.2 
1315.8 
13 1 5 . 3 
1344.3 

0.0 

3954.6 

1322.7 
1319.6 
1319.2 
1318.9 
1316.6 
1350.7 

0. 0 

4280.0 

1324. 1 
1323.6 
1323.6 
1323. 1 
1321.2 
1324 . 7 

0.0 

4054.9 

1327.6 
1323.2 
1324.1 
1323.6 
1325.7 
1327 .5 
1353.6 

1330.6 
1328.2 
1328.3 
1326.9 
1 3 26.4 
1327.2 
1333 . 0 
1356.4 

0.0 

1333.0 
1327 . 8 
1327.1 
133 0.8 
1 326 .6 
1327.1 
1354 .5 

0.0 

1332.5 
1330.3 

.04 

1491.7 
2370 .7 
3015.0 
3530.2 
4062 . 3 
4276.4 

0.0 

. 04 

1912.2 
2649.5 
3055.1 
353 4.1 
3954.6 
4211.6 

0.0 

.04 

1902.0 
2562.6 
3277 . 8 
3748 . 1 
4200.2 
4418.0 

0 . 0 

PAGE 

. 04 

1958.7 
2527.5 
3082 . 6 
3746.3 
4077.0 
4321.8 
4622.7 

1385.4 
2070.0 
2374.4 
3094 . 5 
3505.3 
3797.0 
4199.6 
4510.8 

0.0 

1395 . 0 
1630 .2 
2027.7 
2228.9 
3404.5 
3738.4 
4253.3 

0 .0 

1 768. 1 
2522 . 0 
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HEC-2 Duplicate Effective Model 

GR • 1331.3 
1330.1 
1330.5 
1337.1 

1 

ET 
X1 
GR 
GR 
GR 
GR 

GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

25.24 
1386.5 
1338.3 
1335.6 
1337.5 

21MAR07 

1334.8 
1331.3 
1336.9 
1340.1 

25 . 34 
1348.9 
1340.1 
1337.7 
1334.1 
1335 . 9 
1351 . 7 

25.43 
1347.9 
1340.8 
1341.3 
1338.8 
1336.4 
1337.4 
1360.5 

• 25.53 
1373.4 
1342 . 5 
1343.6 
1342 . 1 
1340.1 
1338.7 
1339.9 
1345.8 
1364.6 

1 

GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 

25.62 
13 70. 1 
1 348 . 4 
1344 . 6 
1342.7 
1344.9 
1342.5 
1340 . 2 
1344 . 0 
1357 . 8 
1365 . 2 

21MAR07 

25.72 
13 70. 3 

GR 1354.1 
GR 1348.0 
GR 1348 . 4 
GR 1348.0 
GR 1346.4 
GR 1343.4 
GR 1346.5 

•

1346.5 
1365.6 
1365.9 

Wood/Pate! 

26 4 2 .9 
3674.7 
4272.4 
4 713.0 

40 
1000.0 
1469 . 6 
1850.1 
2663.0 

3098 . 7 
3556.9 
4014.6 
4709.7 

28 
1000.0 
1631 . 9 
2701.1 
3415 . 6 
4181.3 
4730.6 

34 
1000.0 
1265.1 
2135.4 
2870.2 
3631.0 
4197.9 
5339 . 9 

43 
1000.0 
1360.7 
1975 . 0 
2504.6 
31 44.7 
3671.3 
4224.2 
4670.5 
5457.4 

49 
1000.0 
1276 . 2 
1872.7 
2367.2 
2994 . 1 
3722.3 
3956 . 7 
4436 . 5 
5403.3 
5707.1 

13:36:57 

53 
1 000.0 
1232.1 
1742.8 
2328.1 
2709.8 
3363.8 
3962.0 
4193.1 
4541.9 
5453.1 
572 8.4 

13 32.4 
1329.2 
1329.8 
1335.5 

4.1 
3522 . 6 
1367 . 8 
1339.7 
1336 . 6 
1335.7 

1336 .1 
1331 . 6 
1337.5 
1344.1 

4.1 
3138.6 
1343.6 
1340.6 
1338.3 
1334.1 
1 338 .3 
1351.9 

4 . 1 
3404.7 
1345.5 
1341.0 
1339.4 
1339.3 
1338.0 
1339.7 
1359 . 0 

4.1 
3144.7 
1361.4 
1344.1 
1342.5 
1342.8 
1340.9 
1337.6 
1 342.3 
1352 . 5 
13 59 .0 

4.1 
2930.1 
1366.8 
1 3 44.1 
1344 . 6 
1344.8 
1343.8 
1344.4 
1343 . 2 
1343.6 
1358.4 
1363.3 

4.1 
2 944. 6 
1366.6 
1348.7 
1345.3 
1349.0 
1346.4 
1344.8 
1342.7 
1343.2 
1350.8 
1361.1 
1363.1 

2662.2 
3683.2 
4362.5 
4753.3 

1715.0 
4014 . 6 
1091 . 2 
14 93. 2 
2104.1 
2731 . 0 

3362 . 0 
3616 . 9 
4183.8 
4773 . 7 

1285.0 
3792.8 
1057.1 
2029.8 
2931.5 
3541.0 
4205.4 
4823 . 9 

1165.0 
3 631.0 
1065.9 
14 97. 7 
2407.9 
294 9. 2 
3702.0 
4221.2 
5351.9 

1200.0 
3807.6 
1036.6 
1397.5 
2322.8 
2902.7 
3333 .1 
3807.6 
4235.1 
5131.4 
5514.2 

1 339.0 
3956.7 
1057.2 
1473.1 
1944.5 
2394.9 
3179.8 
3750.8 
3970.5 
4514.2 
5448.5 
5738.8 

1305.0 
4043.7 
1064. 1 
1251. 2 
1 784.5 
2369. 
2 944. 6 
3497.8 
4013.7 
4210.3 
4859.8 
5498 .2 
5752.0 

HASSHEC2.DAT 

13 32 .4 
132 9 . 1 
1333. 6 
1343. 6 

4 1 65.0 
530.0 

1350. 3 
1339.5 
133 7 . 5 
1336 . 4 

1332. 6 
1331.8 
1333 . 4 
13 66. 3 

3920.0 
535.0 

1344.1 
1338.3 
1338.1 
1 336 . 0 
1338 . 3 
1373.4 

3995.0 
440 . 0 

1347 . 2 
1341.8 
1338.7 
1338.8 
1340.5 
1342.3 
1361. 8 

4115 . 0 
460.0 

1359.1 
1343 . 7 
1340.6 
1341 . 2 
13 40 .3 
1340.8 
1341 . 8 
1354.3 
1365.7 

4140.0 
415.0 

1 355.4 
13 46.0 
1346.2 
1345.5 
1342.8 
1343 . 6 
1344.2 
1348.0 
13 61.3 
1374.3 

4100 . 0 
455.0 

1371.5 
134 9 .0 
1345 . 8 
1349.0 
1346.0 
1345.3 
1345.8 
1345.7 
1354.9 
1362.5 
1365.7 

2942 .3 
3757.8 
4406.8 
4821.9 

495.0 
1176.7 
1529.0 
2273 .8 
2798.3 

3380 . 1 
3689 .6 
4362.5 
4887.9 

485.0 
1076.2 
2232.1 
3138 . 6 
3555.7 
4245.0 
4973.9 

535. 0 
1 088.0 
1887.1 
2448. 
3395 .4 
3862.9 
4393.6 
5 4 07 .4 

490.0 
1059.0 
181 9.0 
2337 . 9 
2975 .1 
3506 . 5 
383 1 .7 
4309.8 
5232 . 5 
5600.4 

490 . 0 
1 099.0 
1670.8 
1971.8 
2662 . 4 
3210.6 
3846.7 
4267 . 2 
4836 . 9 
5556 .8 
5949.1 

515.0 
1108.9 
13 96 . 0 

1909.7 
2466.6 
3063.1 
370 5.1 
4043.7 
4225 . 6 
5 11 9 . 8 
5572.4 
5879.1 

1331.0 
132 9 . 6 
1333.3 
1368.4 

500.0 
1349.2 
1335.7 
1335.5 
1333. 7 

1332.4 
1332 . 9 
1336. 9 
1364. 0 

500.0 
1339.7 
1337.1 
1337.1 
1335.3 
1337. 9 

0.0 

500.0 
1341.5 
1340 . 2 
1340.5 
1336.3 
1337.7 
1349.9 
13 65. 0 

500.0 
1343.6 
1342.2 
1340 . 6 
1342.6 
1338.7 
1341.8 
1340.3 
13 63. 4 

0.0 

500.0 
1355.4 
1 345 . 3 
1345.6 
1344.8 
1343.4 
1340 . 4 
13 41. 6 
1 351 .5 
1359 . 7 
1375.7 

500.0 
1363.7 
1349. 0 
1348.1 
1345. 7 
1346.1 
1344 .1 
1344.7 
1346. 4 
1358 . 6 
1368.3 

0.0 

3278.3 
3806.9 
4507 . 5 
4920.2 

122 4. 3 
1554 . 9 
2497.7 
2945.5 

3516.2 
3811 .1 
4415.1 
492 1 .7 

1316.9 
2334.2 
33 5 7 .8 
3770 .8 
4347 . 8 

0.0 

1112.4 
1904.3 
2 481.7 
3 404 . 7 
3944.8 
4724.1 
5605 . 7 

1210.7 
1832 . 3 
2358.1 
3104.3 
3525.3 
4199.5 
4322.7 
5337.3 

0 . 0 

11 63.7 
1781 .9 
2235.4 
2912.2 
3425.5 
3862.0 
4282.1 
5 1 78.5 
5591. 2 
5956.0 

1176.7 
1564.3 
1 926.8 
2493.6 
3265.3 
3804.0 
4128.8 
4369 . 9 
524 1 .2 
5672.8 

0.0 

W/P Job No . . 52556.03-.52559.03 

1330.8 
1330.3 
1334 .1 
1381. 3 

13 4 2 .4 
1335.7 
1336.7 
133 4.0 

1331.0 
1336.8 
1336 . 4 
1386.2 

1338.8 
1335.3 
1334 .1 
1 338 . 3 
1342.4 

0.0 

1338.7 
1339 . 7 
1340.0 
1336 . 6 
1338.9 
1355.2 

0 .0 

1343 . 2 
1342.8 
1342.0 
1341 .6 
1339 . 9 
1339.9 
1342.0 
1362.5 

0.0 

1 354. 0 
13 4 2 . 0 
13 45.8 
1343.6 
13 41.9 
1340.2 
1343.3 
13 54 .8 
1361. 1 

0 . 0 

1355 . 2 
134 7. 5 
134 7 . 8 
134 7. 5 
1344.9 
1344.2 
1 346 . 5 
134 4 .7 
1358.8 

13 63 -3 
0.0 

353 9. 2 
4008 . 9 
4653.2 
4960.0 

1356 .2 
1612.4 
2627 . 7 
3083 . 3 

PAGE 

3522.6 
3 826 . 0 
4517.3 
4972.0 

1331.8 
2667 . 7 
3369 .4 
3792.8 
4538.0 

0 . 0 

1164.7 
2117.4 
2853.0 
3472.1 
4172 . 4 
5018.7 

0.0 

1266.0 
1935.5 
2369.3 
3137.7 
3628.2 
4212 . 0 
4422.5 
5387.5 

0.0 

1230.5 
183 0 .4 
2353 . 5 
2930.1 
360 0 .6 
3905.3 
4297.2 
537 1.1 
5675. 0 

0.0 

PAGE 

122 0 .9 
1595 . 3 
2124.6 
2515 . 0 
3309.5 
3896.0 
415 1 .1 
4392.1 
5371 . 1 
5707.5 

0 . 0 

23 
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HEC-2 Duplicate Effective Model 

ET • GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 

25.81 
1381.4 
1350.0 
1350.9 
1350.6 
134 7. 5 
1346.2 
1346.9 
1351.8 
1378.3 

X1 25.91 
GR 1376.7 
GR 1351.9 
GR 1349.6 
GR 1351.5 
GR 1349.9 
GR 1349.8 
GR 1350.6 
GR 1350.9 
GR 1354.0 
GR 1365.0 
GR 1376.2 

ET 
X1 26.00 
GR 1372.7 
GR 1 355.0 
GR 1352.9 
GR 1353.4 
GR 1350.8 
GR 1349.1 
GR 1347.4 
GR 1357.8 
GR 1363 . 9 

1 
21MAR07 

• X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

ET 
X1 

26.10 
1 370 . 0 
1357.1 
1357.1 
1352.5 
1353.8 
1354.5 
1351.3 
1363.7 

26.19 
GR 1365.3 
GR 1359.3 
GR 1358.4 
GR 1355.2 
GR 1355.2 
GR 1351.3 
GR 1358.4 
GR 1373.3 
GR 1384.3 

ET 
X1 26 .2 9 
GR 1388.4 
GR 1359.2 
GR 1358.1 
GR 1360.6 
GR 1359.3 
GR 1358.5 
GR 1361.0 
GR 1369.5 
GR 1388.9 

NH 5 

•

5610.8 

26.38 
GR 1371.0 

Wood/Pate! 

45 
1000.0 
1299.8 
1804.6 
2655.6 
34 71.0 
3906.6 
4096.8 
4975.1 
5747.0 

52 
1000.0 
1299.7 
1720.5 
2302.3 
3183.4 
3739.3 
3969.3 
4462.2 
4 771.0 
5420.1 
5663.2 

44 
1000.0 
1192 . 8 
1730.0 
2366.9 
2968. 
3458 .1 
4057.7 
4 92 9. 7 
5460 . 5 

38 
1000.0 
1518.2 
1950.5 
2763 . 2 
3251 . 2 
3667.0 
4134.6 
5183.9 

41 
1000.0 
1372.9 
2001 . 9 
2703 . 2 
3220.7 
3724.7 
4182.4 
5269.0 
5582.0 

41 
1000.0 
1492.6 
2365.9 
2738.5 
3537.4 
3825 . 1 
4426.7 
4 93 5. 2 
5341 . 0 

.04 

57 
1000.0 

4.1 
2759.4 
1383.1 
1350.6 
1350.8 
1348.3 
1347.2 
1344 .1 
1348.0 
1353.8 
1373.1 

4.1 
2505.5 
13 76 . 7 
1352.5 
1352.7 
1351.3 
1349.7 
1350.2 
1350.2 
1351.6 
1355.5 
1369.2 
1386.7 

4.1 
2172.8 
1372.7 
1354.3 
1355.0 
1352.9 
1351.1 
1349.1 
1350.6 
1361.8 
1366.4 

4 . 1 
2010. 9 
1386.5 
1354 . 5 
1355.7 
1352.5 
1353.8 
1353.6 
1354.2 
1384 .1 

4.1 
1751. 8 
1369.0 
1356.9 
1356.9 
1355.2 
1357.7 
1355.5 
1360.6 
1371 . 9 

0.0 

4 . 1 
1841.9 
1364.0 
1360.7 
1358.3 
1360.3 
1356 . 9 
1360.9 
1359.7 
1372 .1 

0.0 

1358.5 

4.1 
1761.0 
1380.0 

1190.0 
3920.7 
1010.6 
1534.0 
2031.3 
2759.4 
3594.7 
3 920. 7 
4373.1 
524 8. 5 
5798.3 

1205.0 
3739.3 
102 6. 0 
1446.0 
173 7. 2 
2505.5 
3315.5 
3847.2 
4082.2 
4556.1 
4988.0 
5453.2 
5912.2 

1192.0 
3547.8 
1028.3 
132 8. 3 
1747.7 
253 9 . 4 
3047.0 
3530 . 6 
4078 . 1 
5245.2 
5499.7 

1275.0 
3344.5 
1068.3 
1536.2 
2010 . 9 
2799.4 
3344.5 
4053.1 
4176.0 
5400.8 

1125.0 
2703.2 
1025.6 
1 385.4 
2223.9 
2741.6 
3259.3 
3755.8 
4355.8 
5286.3 

0.0 

1190 . 0 
2590.2 
1091.7 
1588.6 
2481 . 5 
2868.1 
3715.1 
3 993 . 8 
4493.3 
4977.6 

0.0 

.03 

1265.0 
2668.5 
1030.1 

HASSHEC2.DAT 

4000.0 
450.0 

1372.4 
1349.6 
1350.6 
1348.5 
1346.2 
1344 .1 
1348.3 
1378 . 5 
13 74. 7 

3990.0 
350 . 0 

1358.1 
1352.5 
1353.4 
1350.1 
1348.0 
1349.4 
1349 . 2 
1350.6 
1358.0 
1366.4 

o.o 

3915.0 
395.0 

1367.1 
1354.8 
1355.2 
1352.3 
1350.5 
1 352.6 
1351.6 
13 64. 3 
1378.9 

3940.0 
450.0 

1361.0 
1355 . 4 
1355.7 
1353.0 
1356.7 
1349 . 3 
1357.7 
1386.6 

3735.0 
485.0 

1360.4 
1356.7 
1355 .8 
1356.3 
1356 . 4 
1355.3 
1364.6 
1374.1 

0 . 0 

3725.0 
485.0 

13 62. 3 
1359 . 7 
1356.7 
1358.8 
1354.9 
1358 . 3 
1361.5 
1368.5 

0.0 

24 15.5 

3760.0 
445.0 

1371.7 

465.0 
1035. 
1550.4 
2349.9 
2961.8 
3608.3 
3931.9 
4422. 
5400.7 
5875.2 

370.0 
1094.8 
1583.2 
1884.3 
2 791. 2 
3335.3 
3926.0 
4219.2 
4571 . 3 
5123 . 5 
5481.8 

0 . 0 

405 .0 
1 035.8 
1538 . 3 
1917.4 
2734.4 
3259.4 
3547 . 8 
4235.9 
5267.6 
5548.1 

460.0 
1151.9 
1684.0 
23 41. 6 
2876. 
3369.8 
4073.2 
4519 4 
5508.4 

500.0 
1065.9 
1444.0 
2477.7 
2783.8 
3478.6 
392 0.8 
4680.8 
5312.6 

0 . 0 

575.0 
1182.6 
184 1 .9 
2500.0 
2 960 . 2 
3726.3 
4121.2 
4547 . 0 
5035.7 

0 . 0 

. 04 

510.0 
1077 . 9 

500.0 
1352.2 
1350. 
1349.7 
1346.9 
1345.7 
1347.2 
1349.2 
1379.2 
13 84 .1 

500.0 
1351.2 
1350 . 8 
1352.8 
1349.5 
1348.0 
1345 . 7 
1350.6 
1351.4 
1359.8 
13 70 . 5 

o.o 

500.0 
1365.3 
1 351. 8 
1355.1 
1353 .6 
1351.3 
1352.9 
1353.4 
1363 . 1 
1379.6 

500 . 0 
1356.1 
1355.2 
1355.0 
1354.0 
1356.2 
1349. 1 
1364.7 

0.0 

500 .0 
1359.6 
1358.2 
1354.5 
1357 . 5 
1357.2 
1352.5 
1367.9 
1374.4 

0.0 

500.0 
1358.4 
1361. 1 
1356.7 
1361.1 
1354.9 
1357. 1 
1364.3 
1368.8 

0 . 0 

2617.4 

500.0 
13 68.3 

1143.5 
1625.0 
2365.6 
3252.0 
3682.6 
3945.4 
4443.7 
5529.5 
5911.5 

1227.0 
1608.5 
2082.2 
2933.9 
3429.8 
3937.6 
4406.0 
4599.3 
5218 . 0 
5538.2 

0.0 

1116.4 
1546.7 
2102 . 3 
2751.5 
3273.6 
3852.5 
4439.3 
5288.7 
5584.5 

1249.6 
1775.8 
2614. 7 
3041.2 
3512.3 
4088 . 1 
5 115.8 

0.0 

1105.4 
1599.8 
2484.0 
3011. 5 
3591. 4 
3 94 7. 0 
4896.0 
5461.2 

0.0 

1341.5 
1893.3 
2557.3 
3008.8 
3736 . 2 
4138.8 
4742.6 
5083.1 

0 . 0 

.03 

1186.0 

W/P Job No . .52556.03-.52559.03 

1349.7 
1348.3 
1350 .1 
1348.3 
1345 . 8 
1348.0 
1350.9 
13 76. 3 
1382 . 2 

1351.3 
1349.6 
1353.0 
1350.4 
1348 . 0 
1345.8 
1350 .1 
1350.9 
1370.9 
1380.3 

0.0 

1372.4 
1352.5 
1353.8 
1352.2 
1350.4 
1351 . 0 
1355 . 3 
1364 .1 

0.0 

1357.1 
1357.6 
1353 . 6 
1352 . 6 
1353.6 
1352 . 6 
13 63 . 6 

0.0 

1359.2 
1358.7 
1355.5 
1356 . 9 
1355.5 
1355 . 7 
1372 . 2 
1375.8 

0.0 

1359.6 
1359.2 
1358 . 4 
13 60. 9 
1358 . 0 
1360.6 
1370.0 
1371 . 9 

0 . 0 

2668.5 

1365. 9 

1225.2 
1786.5 
2460.6 
3280.3 
3739.8 
4042 . 2 
4717.6 
5604.3 
5954.8 

1285.7 
1696.3 
2275 . 3 
2966.7 
3718.3 
3948.0 
4447.7 
4622.3 
5336.3 
5610.8 

0 . 0 

1157.3 
1615.6 
2172.8 
2956.7 
3441.5 
4037.9 
4664.4 
5376.7 

0.0 

PAGE 

1 351.6 
1797 . 2 
2752 . 6 
3236.7 
3567.0 
4108.2 
5148.4 

0.0 

1 247.4 
1751.8 
2675. 1 
3185.7 
3711.3 
3975.7 
5168.9 
5527.6 

0.0 

1362 . 3 
2156.0 
2590.2 
3264.9 
3751. 6 
4184.0 
4832.9 
5154 . 0 

0.0 

.04 

1199.9 
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HEC-2 Duplicate Effective Model 

GR 

• 
1366.6 
1361.9 
1362 . 2 
1359.3 
1357.6 
1362.9 
1359.4 
1362.4 
1364.4 
13 66. 2 
1378.4 

1 

GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

NH 
ET 
Xl 
GR 
GR 
GR 

21MAR07 

5 
5671.8 

26.48 
1380.6 
1364.0 
1361.2 
1362.9 
1359.9 
1363.8 
1364.8 
1364.8 
1369.2 
1376.7 
1388.1 

5 
5859.2 

• 
26 . 57 

13 73 .3 
1366.8 
1368.1 
1361.8 
1366.2 
13 61 . 2 
1367.9 
1370.8 
1378.6 

1 

GR 
GR 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 

GR 
GR 
GR 
GR 

5 
5978.5 

26.67 
1375.0 
1366.3 
1369 . 5 
1368.4 
1364.6 
1365.9 
13 66 . 9 
13 70.3 
1380.3 
1387 . 3 

4 

26 . 76 
13 79.6 
13 70.3 
13 71. 3 
1368.5 
1369.9 

21MAR07 

1368.6 
1371.5 
1381.2 
1389.9 

•

4 

26.85 
13 78 . 7 

Wood/Pate! 

1229.7 
1332.0 
1761.0 
2364.3 
2631.3 
2861 . 9 
3814.1 
4111.5 
4601.9 
4971.2 
5462.8 

.04 

51 
1000.0 
1172.5 
1347.1 
2071.4 
2796.1 
3051.7 
3877.0 
4617.9 
4968.8 
5311. 3 
5671.8 

.04 

42 
1000.0 
1488.6 
2098 . 9 
2842.0 
3257.6 
3537.6 
3877 . 1 
5014.3 
5777.7 

. 04 

47 
1000.0 
1394.3 
1 935 . 0 
2686.7 
3202.5 
3566. 1 
3984.7 
4887.8 
5596.8 
5942.9 

. 04 

41 
1000.0 
1258.7 
2593.8 
2 71 7 . 1 
3275 . 4 

13 '36,57 

3614 . 7 
4289 . 0 
5630.9 
6223.1 

.04 

50 
1000.0 

1363 . 4 
1360.6 
1361.6 
1362.2 
1358.0 
1363.1 
1356.1 
1360 . 6 
1364.5 
1368.8 
1406.4 

1213.5 

4.1 
1721.4 
1405.2 
1366 . 3 
1364.5 
1366.4 
1359.4 
1363 .7 
1365.5 
1365.3 
1368 . 7 
1376 . 7 

0.0 

1281.1 

4.1 
1645 . 9 
13 94. 1 
1366.8 
1367.3 
1361 . 8 
1367.9 
1363.9 
1368.6 
1369.6 
1386.1 

1229.5 

4.1 
1644.3 
1390.2 
1366.4 
1369.4 
1367.3 
1368.3 
1364.0 
1364.8 
1371.2 
1376.4 
1388.0 

1258.7 
4.1 

1582.6 
1389 . 7 
1371.3 
1366.6 
1370.8 
1372.2 

1369.9 
1372.0 
1377.7 

0.0 

1300.4 
4 . 1 

1611.7 
1389.3 

1290.6 
1358.5 
1980.9 
2398.4 
2643.9 
3095.1 
3827.1 
4123.8 
4 64 8. 1 
5051.4 
5610 . 8 

.03 

1210.0 
2871 . 3 
1048.7 
1182.0 
1384.6 
2084.0 
2808 . 9 
3321.3 
4107.6 
4650.7 
5013.0 
5428.7 

0.0 

.03 

1225.0 
2 900. 0 
1043.8 
1645.9 
2199.7 
2852.8 
3345.4 
3549.5 
4100.4 
5038.8 
5859.2 

.03 

1210.0 
2863.3 
1031.9 
1429.2 
2118.8 
2745.1 
3240 . 4 
3586 .9 
4005.6 
5071 .1 
5647.0 
5978.5 

.03 
1218.0 
2775.0 
1029.5 
1582 . 6 
2602.6 
2775.0 
3339.4 

4055.9 
4562.3 
5926 . 9 

0.0 

.03 
1285.0 
2.654. 8 
1035.5 

HASSHEC2.DAT 

1361.1 
1361.6 
13 60 .1 
1360.4 
1357.7 
1361.4 
1362.9 
1362.7 
1362.5 
1373.6 

0.0 

2084.0 

3700.0 
400.0 

13 94 . 6 
1361.0 
1362.5 
1366 . 4 
1359.4 
1362.7 
1366.1 
1366.7 
1370.6 
1376.6 

0.0 

1867.8 

3815.0 
480.0 

1390 .1 
1365.7 
1365.9 
1364.5 
1367.1 
1363.6 
1368.7 
13 72. 0 

0.0 

1935.0 

3915.0 
470.0 

1389.6 
1367.8 
1369.2 
1363.9 
1366 . 9 
13 67.2 
1369.2 
1373.1 
1374.9 

0.0 

2040 . 9 
4040.0 
465.0 

1388.3 
1370. 8 
1367.0 
1372.0 
1369.9 

1368 . 0 
1372.4 
1378.9 

0 . 0 

2279.8 
4150.0 

485.0 
1389.3 

1295.3 
1426.0 
2221 . 3 
2415.5 
2656.5 
3205 .5 
3881.8 
4143.5 
4653.1 
512 8 . 5 

0.0 

.04 

475 . 0 
1070.1 
1213 . 5 
1 396.4 
22 1 8 . 5 
2816.8 
3727.8 
4286.9 
4660 . 2 
5176 . 5 
5534.7 

0.0 

. 04 

480.0 
1056 .9 
1847.9 
2242 .4 
2900.0 
3453.3 
3651.9 
4509 .4 
5336 . 4 

0.0 

.04 

375.0 
1126.6 
1444.4 
24 11. 6 
275 4.3 
3423. 1 
3607.8 
4026.0 
5408.2 
5724 . 7 

0 .0 

. 04 

235.0 
1041.7 
1952.7 
2623.0 
3007.6 
3492.3 

4104.0 
5041 . 8 
5967 . 0 

0.0 

.04 

300.0 
1055.7 

1361.2 
1362.2 
1360.5 
1361.0 
1359 . 7 
13 62. 4 

1361.2 
1364.3 
1363 . 0 
137S. 7 

0.0 

2784.3 

500.0 
1384.5 
1361.2 
13 64 . 1 
1363.6 
13 63. 4 

1359.2 
1366 . 5 
1367. 1 
1371.7 
1380.6 

0.0 

2852.8 

500.0 
1361.8 
1366 . 9 
1365.8 
13 64. 7 
1364.1 
1361.8 
1368 .5 
1379.2 

0.0 

2754 . 3 

500.0 
1367.2 
1369.2 
1368 . 7 
1369.4 
1369.2 
1368.5 
1370.8 
1377.3 
1376.5 

0.0 

2623.0 

500.0 
1 387 . 3 
1372.6 
1367.0 
1366.6 
1366.8 

1369.7 
1374.5 
1379.9 

0.0 

2492.0 

500.0 
1390.1 

1300 . 5 
1542.0 
2268.9 
2463.1 
2668 . 5 
3253.1 
4014.0 
4337.3 
4692.1 
5231.9 

0 . 0 

. 03 

1128.0 
1245.4 
1721.4 
2253.3 
2823.6 
3744 . 1 
4488 . 9 
4774.5 
5219.3 
5598.5 

0 . 0 

.03 

12 81.1 
1867 . 8 
2495.2 
2984.4 
3486 . 1 
3660 . 8 
4875.6 
5434.6 

0 . 0 

. 03 

1229.5 
1644 . 3 
2576.1 
2863.3 
3462.7 
3748.4 
4151.6 
5456.0 
5742.7 

0.0 

.04 

1183.4 
2040.9 
2649.5 
3059.4 
3503.6 

4224.4 
5396 . 7 
6097.5 

0.0 

.04 

1221.2 

W/P Job No .. 52556.03-.52559.03 

1361.8 
1361.8 
1359.7 
1360.6 
13 61. 9 
13 62. 1 
1362.5 
1364.0 
13 63. 6 
1376.2 

0. 0 

2871.3 

1365.2 
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1384.4 
1384 . 3 
1402.4 

5 
6615 . 1 

27.52 
1400.5 

Wood/Patel 

1611.7 
2595.5 
2923.7 
3370.8 
3933 .6 
4616.9 
5810.6 
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HEC-2 Duplicate Effective Model 
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1399 . 0 
1407 .6 

1881. 3 
7764.4 

1400.7 
1403.4 
1402.9 
1400.7 

1807.2 
2485.8 
3301.9 
4349.7 
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1868.8 
2405.0 
2913.6 
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3770.0 
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3725.4 
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2074.8 
2624. 1 
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• GR 
GR 
GR 
GR 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
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NH 
ET 
Xl 
GR 
GR 
GR 
GR 
GR 
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GR 
GR 
GR 

1401.2 
1402.7 
1401.7 
1403.0 
1402.0 
1399.8 
1405.0 
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2324 . 4 

28.28 
1425.0 
1405.7 
1403.3 
1405.5 
1405 .5 
1404.0 
1405.7 
1404.1 
1402.5 
1404 . 1 
1406.3 
1414.7 
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2477.8 

28.38 
1427 . 2 
1406.4 
1408.4 
1408.5 
1407.6 
1408.4 
1406.6 
1408.5 
1407.3 
1408.5 
1404.0 
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1410.7 
1409.9 
1410.3 
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1411.5 
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1409.6 
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1433.3 
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1414.3 
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1412.3 
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1412.8 
1437 . 7 
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3907.3 
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4894.3 
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1413.2 
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3842.6 
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4919 . 0 
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4155.6 
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2800.0 

4.1 
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1416.9 
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1403.9 
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1404.1 
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1405.7 
1401.9 
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1405.7 
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1407.5 
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1412.8 
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3563.0 

4.1 
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3303.9 
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4235.0 
4520.9 
4933.7 
6113.8 
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4330.0 
1088.1 
1461.6 
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2477.8 
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4813.2 
5207.8 
5853.6 
6466.5 
6844.3 
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1335.0 
5037.8 
1121.4 
1479.1 
1788.7 
2528.0 
2914.1 
3426.6 
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4660.6 
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1411 .4 
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1414.3 
1414.5 
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5740.0 
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4838.5 
5525.4 
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7669.1 
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1130.2 
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2432.1 
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3439.6 
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1400.5 
1400.4 
1401.1 
1402.9 
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3986.2 
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1406.0 
1403.3 
1403.9 
1404.5 
1405.0 
1404.0 
1404.8 
1405.3 
1405.0 
1 405.0 
1404.1 

2082.8 
4330.0 

500.0 
1407.9 
1408.1 
1406 . 6 
1408.5 
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1405 . 5 
1407.3 
1406.0 
1404.0 
1409.7 

2671.5 
5037.8 

500.0 
1434.0 
1407.6 
1408.0 
1408.8 
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1409.3 
1411 .4 
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1407.6 

2438.8 
4974.5 
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1411.4 
1411 . 8 
1413.6 
1412.7 
1413.8 
1414.1 
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1413.4 
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0.0 
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5196.8 

3139 . 7 
3775.2 
4133.2 
4851.1 
5907 . 7 
7242.8 
7728.8 
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.04 

1309.7 
1853.9 
2211.4 
2680.4 
3474 . 4 
4059.5 
4348.3 
4880.5 
5350 . 8 
6338.9 
7224.2 

.03 

.04 

1287.3 
1670.0 
2162.3 
2924 . 7 
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4406.0 
4844.8 
5246.9 
6207.8 
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6891.1 

.03 
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1214.3 
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1848.8 
2699.3 
2961.1 
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7589.1 
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2513.3 
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1404.5 
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1403.3 
1406.1 
1403.4 
1405.6 
1404.0 
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1404.8 
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1414 . 7 
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6925.0 
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1408.0 
1406.8 
1408.4 
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1406.6 
1405.0 
1406 . 4 
1416.5 

2745.1 
7993.9 

1415.9 
1411.1 
1410.8 
1408.8 
1409.4 
1411.5 
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1408.8 
1410.0 

1411.6 
1417 .6 

2705.0 
6815.8 

14 1 0 . 9 
1410 . 1 
1412.4 
1412.4 
1414.5 
1412.7 
1413 -8 
1414.5 
1410.8 
1433.6 
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2880.0 
7797.4 

3171.9 
3797.8 
4216 . 7 
4872.8 
6343.2 
7331.8 
7764.4 

.04 

1352.5 
1891.1 
2227.0 
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3828.4 
4117 . 8 
4368.7 
4894.1 
5729.2 
6555.9 
7253 . 5 

.04 

1302.0 
1925.7 
2222.0 
3223.7 
3806.4 
4526 . 5 
4863.8 
5359.5 
6245.0 
6784.4 
6925.0 

.04 

1281.7 
1592.5 
1867.4 
2721.2 
3186.0 
3475.8 
4570.2 
5019.8 
6080.1 
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X1 • 28 . 66 
1437.5 
1414.5 
1411.7 
1 413.9 
141 7.6 
1415.2 
1415.2 
1417.5 
1416.9 
1414.1 
1415.7 
1423.8 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
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3840 . 0 

28.76 
1441 . 4 
1 4 16.4 
141 5.2 
1419.6 
1417 . 8 
1419.1 
14 20.0 
1417.5 
1417.8 
1418.7 
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NH 8 
NH 3800.0 
ET 
X1 28.85 
GR 1441.8 
GR 1418.4 

•

1419.7 
1421.6 
1421.4 
1421.5 

GR 1421.1 
GR 1421 . 1 
GR 1421.5 
GR 1421.2 
GR 1442.5 

NH 7 
NH 4804.9 
ET 
Xl 28 .95 
GR 1442.6 
GR 1422.8 
GR 1421.8 
GR 1422.7 
GR 1425.2 
GR 1423.3 
GR 1425.2 
GR 1425.2 
GR 1423.4 
GR 1422.1 
GR 1444.8 

NH 7 
NH 4 788 .8 
ET 
X1 
GR 
GR 
GR 
GR 

29 .04 
1439.7 
1421. 0 
1422.1 
1424.9 

GR 1427 .0 
GR 1 426 .2 
GR 1427.3 
GR 1426.6 
GR 142 6 .0 

. 1 429.: 

NH 5160. 1 
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1000.0 
1635.5 
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2624.0 
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3584.1 
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4764.6 
5301.9 
591 7 . 3 
6370.5 
7503 .3 
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1755.5 
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5729.8 
6623.5 
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1000.0 
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1 897.5 
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1427.6 
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1414.5 
1414.1 
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1415.3 
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1416.2 
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1427.6 
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1419.0 
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4928.3 
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1423 . 4 
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1421.7 
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1422.0 
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1423.4 
1423.3 
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1425.1 
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1427.5 
1427.1 
1424 . 5 
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2586.5 
5920.6 
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1142.7 
1673.4 
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5642 . 3 
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6745.8 
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1690.0 
5432.9 
1147.0 
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2162.5 
2687 . 6 
3142.5 
3840.0 
4854.3 
5455.6 
5996.5 
6846.0 
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1351 . 9 
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3320.4 
3800.0 
4515.7 
5490.7 
6167.8 
7165.6 
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1690 . 0 
5405 . 8 
1340.7 
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1417.8 
1414.9 
1414.8 
1414.2 
1416 .0 
1416.5 
1416 .4 
1415.8 
1413.4 
1414.4 
1421.5 
1429 .7 

2 924. 3 
5432.9 
5615.0 

520.0 
1422 . 3 
1416.2 
1416.4 
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1419.4 
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1417.5 
1418 .9 
1417.6 
1424 . 4 

3177.2 
5471 . 0 
5510.0 

540.0 
1 422.2 
1418.3 
1421.7 
1421.5 
1422.7 
142 2 . 3 
1423.0 
1421.3 
1419 . 5 
1430.3 
1442.1 

2066.8 
7845.3 
5470.0 

450.0 
1422 . 4 
1420.1 
1424.8 
1425.5 
1424.4 
142 3 .5 
1425.0 
1423.6 
1423.6 
1425 .0 
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2307.0 
7733.3 
5570.0 

380.0 
1424 .0 
1423.2 
142 5. 0 
1427. 8 
1424. 9 
142 6.7 
142 7.5 
142 6 . 8 
1425.9 
1437.9 

2704.7 
7813.8 
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2252.5 
2680.0 
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36 47.1 
4526.8 
4 986.4 
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61 44 . 8 
70 1 7.2 
7797 .4 
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395 . 0 
1237.3 
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2179.4 
2916.7 
3355.9 
3976.9 
4879.5 
5601.5 
6187.6 
7171.8 

.03 
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400.0 
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2001 .1 
25 71.2 
3168.8 
3480.0 
4115 . 6 
4895.6 
5536.2 
6419 . 0 
7428.5 
7932 .4 

.04 

465.0 
1416 . 4 
1949.2 
2376.9 
2822.3 
3379.0 
3891.1 
4472.9 
5034.5 
5682.0 
6796.2 

0.0 

.04 

485.0 
1429.6 
1973 . 1 
230 7.0 
3227 .7 
3782.3 
419 0.1 
48 40.7 
5698.0 
658 5.3 
7479 .4 

.04 

500 . 0 
14 1 6.3 
1413.6 
1417. 3 
1416.2 
1415.5 
1416.7 
1416. 0 
1413.9 
1415.2 
1411.9 
1424 . 8 

0.0 

3000.0 
7663 . 4 

500 .0 
141 9. 5 
1417.6 
1416.5 
1417. 1 
1418.3 
1419.0 
1419. 0 
1417 . 6 
1415.0 
1426.8 

3320.4 
7932 .4 

500.0 
1421 . 9 
1419.7 
1423.2 
1419.4 
1420.9 
1423.0 
1420.4 
1420.6 
1417.4 
1431. 1 

0.0 

3401 .1 

5 00.0 
1422.4 
1420.1 
1420.6 
1425.4 
1422.9 
1425.4 
1425 . 2 
1423.4 
1424.1 
1429.0 

0.0 

3711 . 5 

500.0 
1423.5 
1423.1 
1427.0 
1 426 . 4 
1425.2 
1427.0 
1426.4 
1427.3 
1424. 4 
1443.0 

4244.9 

1431.2 
1848.0 
2365.4 
2707.1 
3550 . 9 
4072.6 
4681.8 
5196.8 
5704.7 
6167.3 
7271.8 

0.0 

.04 

1495.7 
1926.0 
2251.6 
2924.3 
3451.2 
4035.9 
4899.7 
5683.5 
6239.5 
7409.5 

.04 

1528.5 
2 1 80 . 0 
2724.5 
3 177 .2 
3604.1 
4213 . 8 
4 928.3 
5748.2 
6453.1 
7489 . 9 

0.0 

. 03 

1728 . 6 
1995.8 
2398.4 
2982.4 
3401.1 
3917.7 
4566.5 
5405.8 
5989.6 
711 1 .5 

0.0 

.03 

1756.5 
2184.1 
2520.0 
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3844.5 
4253.5 
5052.3 
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7733.3 
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1414.4 
1412 . 9 
1417.1 
1415 . 0 
1417.4 
1416.4 
1417.5 
1417 .1 
1415.7 
1414.6 
1422.0 
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1417.9 
1416.5 
1419.2 
1417.1 
1417 .6 
1420.0 
1418.5 
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1418 . 9 
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1420.1 
1419.7 
1423.2 
1419.4 
1419 . 4 
1422.9 
1421.7 
1419.2 
1419.4 
1437.8 

0.0 

3891.1 

1420 . 6 
1420.2 
1421 .9 
1423.4 
1423.3 
1424 . 4 
14 23 . 3 
1424 . 1 
1423 . 2 
1437 .2 

0.0 

4100.2 

1421.0 
1422.2 
1422.2 
1427 . 1 
142 6 . 7 
1427.0 
1425.6 
1426.7 
14 26.3 

0.0 

4680.0 

1480.6 
1938.5 
2620.2 
2880.0 
3563.0 
4422.1 
4711 . 9 
5217 . 8 
5895.3 
6187.4 
7319 . 8 

0.0 

.03 

1737.8 
2092 . 6 
2275 . 8 
2943.5 
3502 . 9 
4362.5 
5166.1 
5701.9 
6326.3 
7663.4 

PAGE 

.03 

1855.5 
2 327.5 
2815 .4 
3219.7 
3640.6 
4296.1 
5080.2 
5770.9 
6523 . 1 
7675.8 

0.0 

.04 

1879. 4 
2033.3 
2432.2 
3044 . 5 
3467.7 
4169.2 
4603.9 
5437 . 9 
6111.3 
7463.5 

0.0 

. 04 

1768 . 4 
2211.6 
2546.4 
3444 . 9 
3857.6 
4448 .9 
5316.8 
6314.6 
6614.8 

0.0 

.04 
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ET 

. 1MAR0 7 

X1 2 9 .13 
GR 1451.0 
GR 1427.3 
GR 142 6 .5 
GR 1427.3 
GR 1426.6 
GR 1430.5 
GR 1429.9 
GR 1429.3 
GR 1430.7 
GR 1427.8 
GR 14 2 8.4 
GR 1441.4 

NH 5 
NH 8039.5 
ET 
X1 29 . 23 
GR 1461.0 
GR 1432.3 

GR 1432.2 
GR 1429.2 
GR 1430 . 1 
GR 1430.9 
GR 1432.2 
GR 143 0.5 
GR 1432.1 
GR 1432.8 
GR 1430.6 
GR 1437.0 
GR 1444.1 

NH 

ET 
4 

• 2 9 . 32 
1460.5 
1432.1 
1433.5 
1434 . 1 
1429.9 
1433.2 
1434.3 
1433 . 4 
1435.5 
1435.2 
1434.3 
1434.3 
1435.5 
1434.5 

1 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

NH 

ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
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5 
7344.2 

29.42 
1451.3 
1436.9 
1437.9 
1434.1 
1432.8 
1433.5 
1434.1 
1438.0 
1437.1 
1437.8 
1437.3 
1436.9 
1437 . 3 
1438.5 
1447.3 

• 4 

Xl 29.51 

Wood/Patel 

56 
1000.0 
1654.9 
2396.2 
2726.8 
3190.1 
3784.5 
4224.6 
4680.0 
5100.8 
5898.9 
6803.7 
7813.8 

.04 

61 
1000.0 
1412.9 

2178.5 
2872.4 
3230.0 
3905.4 
4519.2 
4992.2 
5457.7 
6320.0 
6984.4 
7525.0 
8039.5 

. 04 

70 
1000.0 
1359.9 
1620.0 
2543.6 
3073.6 
3552.5 
3902.6 
4276.1 
4544.3 
4951.3 
5339.9 
5890.7 
6516.3 
7071. 0 

.04 

71 
1000.0 
1669.2 
1951.2 
2452.9 
2809.3 
3 1 29. 1 
3574.8 
4091 . 7 
4494.8 
4940.1 
5196 . 9 
5553.8 
6226.8 
6660.5 
7344.2 

.04 

58 

4.1 

2586.5 
1438.8 
1425.8 
1427.7 
1426.8 
1426.0 
1430.5 
1427.7 
1430.5 
1430.6 
1430.6 
1429 . 3 

.o 

2888.9 

4.1 
2888.9 
1452.7 
1429. 9 

1430.6 
1427.6 
1429 . 5 
1428.6 
1432.5 
1430.3 
1432.3 
1432.8 
1429.2 
1439.9 

2948.9 
4. 1 

2948.9 
1445 . 1 
1433.1 
1434.7 
1431.3 
1430.7 
1433.7 
1434.3 
1431.1 
1435.5 
14 3 5 . 3 
1433.6 
1433.1 
1435.3 
1435 . 9 

2957.7 

4.1 
2957.7 
1436 . 8 
1435.9 
1438.0 
1435.7 
1433.4 
1432.7 
1432 . 0 
1435.2 
1436.9 
1436.4 
1437.9 
1436.2 
1438.0 
1440.8 

0 . 0 

3150.0 
4.1 

3150.0 

1266 .0 

592 0. 6 
1123.9 
1 73 8. 6 
2435.4 
295 7 .5 
3 227.5 
38 20.7 
4 244.9 
4821.3 
5145.0 
5920.6 
6 985 . 8 

0 . 0 

.04 

1191.0 
632 0 . 0 
1079.9 
1 6 0 9 . 3 

23 52.1 
2888.9 
3352.2 
3980.0 
4638.8 
5029.6 
5 746.5 
6417.8 
6 993.8 
7581.2 

.04 
1252.0 
6200.0 
1208.3 
1380 . 7 
1719 . 1 
2577.5 
3260.2 
3679.5 
3954.2 
4308.5 
4797 . 3 
5095.4 
5347.8 
6116 . 3 
6694.4 
7407.0 

.03 

1245.0 
6084.2 
1270.9 
1772.3 
2119.2 
2478.7 
2827 . 7 
3305.7 
3623.9 
4139.4 
4648.6 
4971.9 
5396.9 
5864.4 
6256.9 
6806.4 

0.0 

.04 
13 75.0 
6 0 6 8.7 
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5930.0 

680.0 
1439.7 
1429.5 
1426.6 
1427.8 
1428.2 
1429.7 
1427.6 
1430.4 
1429 . 4 
1430.4 
1430.4 

0.0 

4892 .1 

6325.0 
425.0 

1434.4 
1432.0 

1432.1 
1427.6 
1430.8 
1428.6 
1431.7 
1430.3 
1430.3 
1431.7 
1430.6 
1435.6 

5280.0 
6280.0 
425.0 

1437. 1 
1432.4 
1434.6 
1432.1 
1431.8 
1433.2 
1432.4 
1431.1 
1435 . 2 
1432.5 
1433.6 
1 435.5 
1433.7 
1441.9 

3305.7 

6110. 0 
470.0 

1434.3 
1435.2 
1436 . 8 
14 33.7 
1 433.7 
1435 . 6 
1435.5 
1436.4 
1438 . 0 
1436 . 3 
1435.8 
1436.8 
1438.0 
1443.0 

0.0 

5193.0 
6070.0 

520.0 

450.0 
1153.1 
1808.7 
2553.3 
3045.8 
3271.9 
3853.4 
4286.4 
4936.6 
5160.1 
6078.1 
7171.5 

0.0 

.04 

425.0 
1123 . 0 
1698 . 0 

2441.8 
3022.0 
3455. 
4004.2 
4671.4 
5104.5 
6164.5 
6444.0 
7005.2 
7703 . 5 

.03 

525.0 
1232.6 
1409.7 
1833 . 6 
2597.5 
3300 . 0 
3778 . 6 
3988.4 
4329.5 
4824.7 
5 1 09.3 
5369.5 
6200.0 
6840.5 
7833.8 

.04 

835.0 
1286 . 3 
1781.3 
2307.0 
2660.4 
2907.9 
3323.3 
3682.9 
4367.7 
4690.2 
5009 . 7 
5418 . 1 
5900.8 
6327.4 
6985.0 

0 . 0 

. 03 

310.0 

500.0 
1 426 . 9 
1427.8 
1424.9 
1425.6 
1430.5 
1430.0 
1427.6 
1430.4 
1428.5 
1429 . 4 
1434.6 

0.0 

5457.7 

500.0 
1430 . 1 
1432.1 

1430.8 
142 7 .7 
1430 . 9 
1432.5 
1432.6 
1432.2 
1429.0 
1432 . 7 
1430 . 9 
1437.5 

6200.0 

500 . 0 
1432.0 
1 432.4 
1435.4 
1431.7 
1431.4 
1434 .1 
1432 . 3 
1435.1 
1435.2 
1434.4 
1435. 1 
1435.5 
1 432.3 
1 462.6 

5396.9 

500 . 0 
1436.8 
1435.2 
1433 . 6 
1434.8 
1431.5 
1 434.2 
1 4 36.1 
1435.5 
1 438.0 
1434.2 
1435.9 
1436.7 
1436.4 
1444 . 3 

0.0 

6068.7 

500.0 

1316.0 
2023.8 
2586.5 
3100.9 
3477.6 
4108.9 
4352.4 
5042.3 
53 7 6.1 
6397.8 
7427.5 

0.0 

.03 

1327.7 
1 9 4 7 .6 

2681.3 
3101.8 
3587.3 
4077.9 
4868.5 
5129.9 
6180.5 
6473.5 
7093.0 
7932 . 7 

.04 

1300.9 
1486 . 8 
1951 . 9 
2904.0 
3354.5 
3811.4 
4071.8 
4359.4 
4880.3 
5132.3 
5464.0 
6444.0 
6849.3 
7944.0 

.03 

1346.3 
1806.5 
235 1. 0 
2715.4 
29 1 6.6 
3463 . 8 
4002.4 
4431.3 
4846.1 
5024 . 8 
5464.9 
6084.2 
6408.8 
7127 . 0 

0.0 

.04 
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1428.6 
1 427.7 
1424.9 
1426.7 
1430.5 
1428.6 
1428.9 
1429.9 
1428.0 
1429.0 
1438.7 

0.0 

6320.0 

1430.1 
1431.0 

1429.1 
1427.8 
1429.7 
1432.8 
1430 . 8 
1432.8 
1430.3 
1431.3 
1434 . 1 
1444.9 

7976 . 3 

1433.0 
1433.8 
1435.5 
1429.8 
1430.6 
1432.3 
1434.2 
1434.8 
1435.5 
1435.3 
1435.2 
1434.6 
1434.3 
1462.4 

6084.2 

1436.6 
1438.0 
1435.2 
1433.3 
1433 . 5 
1433. 1 
1433.6 
1433.7 
1438.0 
1437.7 
1435.9 
1438.0 
1437.4 
1446 . 4 

0.0 

7146.5 

PAGE 

1359.3 
2353.8 
2 704. 7 
3119.0 
3 667.0 
4133 . 5 
4368.8 
5 0 66.4 
5626.7 
6 709 . 9 
76 92.3 

0 . 0 

.04 

13 91 . 4 
1990. 5 

2 708.8 
3190.9 
3864.6 
4486.2 
4892.1 
5340.0 
6233.4 
6 7 88.0 
7320.4 
8017.0 

1322. 0 
1504.9 
2242 . 4 
2948.9 
3436.2 
3860.0 
4162.2 
4524.1 
4916 . 5 
5280.0 
5643.6 
6479.2 
6866.5 
7976.3 

PAGE 

.04 

1512.5 
1837.2 
2376.2 
2762.4 
2957.7 
3493 . 3 
4035. 1 
4454.5 
4875.3 
5051.2 
5518.2 
6102.7 
6442.2 
7290.6 

0.0 
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GR • 

1 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

1450.5 
1437.6 
1440.1 
1438.7 
1437.4 
1435.8 
14 40.5 
1440.5 
1 438.7 
1439.5 
1440.0 
1442.4 

4 

29 . 61 
1 453.0 
1442.4 
1442.0 
1440.8 
1 439.0 
1438.8 
1441.4 
1442.4 
1440.7 
1443.5 
1451.0 
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NH 
NH 
ET 
Xl 
GR 
GR 
GR 

• GR 
GR 
GR 
GR 

NH 

5 
7310.0 

29.70 
1470.5 
1 446.5 
1445.3 
1444.7 
1445.9 
1445.0 
1443. 1 
1442.0 
1445 . 7 
1442.4 
1449.2 

5 
NH 8187.7 
ET 
Xl 29.80 
GR 1473.1 
GR 1449 . 5 
GR 1445.0 
GR 1448.1 
GR 1447 . 7 
GR 1446.4 
GR 1445.3 
GR 1447 . 2 
GR 1444.4 
GR 1447.9 
GR 1445.6 
GR 1448 . 0 
GR 1 451.0 
GR 1474.6 

NH 5 
NH 

ET 
Xl 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

• GR 

7901.7 

29.89 
14 71. 1 
1451.0 
1449.0 
1451.9 
1447 . 9 
144 9. 4 
1450.7 
1449 . 2 
1454.4 
1461.8 
1463.2 

Wood/Patel 

1000. 0 
1638 .1 
1763.7 
2207 . 7 
28 1 7.3 
3444.5 
4454.7 
4882.7 
5208.9 
5594.6 
6252.7 
6734.1 

.04 

55 
1000 . 0 
1868.3 
2294.8 
2792 . 4 
3199.9 
3719.6 
4443.9 
5095 . 7 
5653.1 
6353.4 
7305.4 

.04 

51 
1000 . 0 
2302.4 
2723.2 
3018.3 
3269.9 
3919.5 
45 15.7 
5 1 97.4 
5880.3 
6575.3 
7310 .0 

.04 

67 
1000.0 
2391 . 5 
2798.0 
3005.3 
3421.7 
4173.6 
4393.2 
4862.5 
5227.7 
5770.0 
6476 . 9 
6826.8 
7642.8 
8169.1 

.04 

53 
1000.0 
2829 . 2 
3083.8 
3513.3 
4492 . 2 
4911.8 
6034.6 
6407.4 
6898 . 8 
7423.1 
7692.1 

1439.5 
1437.7 
1439 . 0 
1438.7 
1436.9 
1438. 7 
1438 . 7 
1440.5 
1439.6 
1438.8 
1439 . 8 
1446.8 

3199 . 9 
4.1 

3199.9 
1440.0 
1439. 9 
1440.1 
1441 . 9 
1438.9 
1441.2 
1442.3 
1442 . 7 
1442.1 
1442.0 
1452.1 

4210.0 

4.1 
42 10. 0 
1464.0 
1446.5 
1444.9 
1446.1 
1444 . 6 
1444. 1 
1442.0 
14 4 6.2 
1445.9 
1443.7 

4300 .7 

4.1 
4300.7 
1458.9 
1447.8 
1445.0 
1446.6 
1449.4 
1447.8 
1445.3 
1445.9 
1446.5 
1 448.5 
1 445 . 5 
1447.4 
1450.3 
1474.6 

435 1 .6 

4 . 1 
4351.6 
1455.4 
1448.3 
1450.6 
1451.3 
1449.6 
1449.6 
1450 . 8 
1449.6 
1453.8 
1461 . 0 
1467.8 

1279.7 
1662.9 
1992.8 
2424.6 
2882.8 
3467.3 
4486.6 
4 993 . 5 
5322.0 
5745.5 
6443.6 
7038.5 

.04 
1620.0 
6100.0 
1387.5 
1882.2 
2431. 3 
2 926 . 0 
3352 . 7 
3736.2 
4626.9 
5237.1 
5664.3 
6529.8 
7586.8 

.03 

2670.0 
6641.1 
1204.9 
2373.1 
2746 . 2 
3065.2 
3418.8 
4005.7 
4526.2 
5249 . 0 
6033.5 
664 1. 1 

.03 

2 73 0 . 0 
6805.9 
1289.9 
2623.4 
2820.5 
3027.7 
3444 .4 
4211.2 
4486.1 
4908.6 
5255 . 9 
5865. 1 
6505 . 6 
7056 . 6 
7732.9 
8 1 87.7 

.03 

2805.0 
6607 . 4 
1335.9 
2875.7 
3 1 08.9 
3884.3 
4560.0 
5220.7 
6267.0 
6607.4 
6991.7 
7472.3 
7780 . 0 
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1438.5 
1439.1 
1440.4 
1438.3 
1 437.1 
1438.7 
1440.0 
1440.6 
1439.5 
1439.9 
1440.8 
1449.2 

4881.9 
6160.0 

525.0 
1441.5 
1440.1 
1442.9 
1437.8 
1440.0 
1440.1 
1443.4 
1442.5 
1441.4 
1442 . 7 
1 454 .0 

4690.0 

7195 . 0 
655 . 0 

1457.3 
1445 . 9 
144 2 . 6 
1444.7 
1445.9 
1445.5 
1442 . 0 
14 45 .7 
1445.0 
1444.5 

4540.0 

7111. 0 
570.0 

1450 . 6 
1448.4 
1447.5 
1448.2 
1448.3 
1447.8 
1446.1 
1447.1 
1447.5 
1447.6 
1446.9 
1451.1 
1453.3 

0.0 

4560.0 

6891.0 
5 00. 0 

1456.0 
1448.2 
1451 . 5 
1450.6 
1 450.7 
1451.5 
1448.9 
1449.2 
1453.6 
1462.4 
1477.4 

1338.3 
1689.4 
2024.0 
2731.5 
3136. 
3718.4 
4669.0 
5114 .2 
5519.5 
5979.5 
6605.3 
7146.5 

.03 

200 . 0 
1421.1 
1935.0 
24 61. 1 
3015.0 
3578 . 2 
3822.0 
4857.9 
5470.4 
5792.9 
6759 . 7 
7723.0 

.04 

440 . 0 
1457.4 
2542. 1 
2763 . 8 
3125 . 8 
3441 . 7 
4077 .7 
4610 .6 
5433 . 2 
6235.8 
6857.2 

. 04 

475 . 0 
1567.2 
2664 .3 
2878.8 
3065 .0 
3767.9 
4290.2 
4540 . 0 
5026 . 
5463.5 
6312 . 2 
6572 . 8 
7145.0 
7943 . 7 

0 .0 

.04 

850.0 
1380 . 0 
2907.4 
3308.8 
4214.4 
4645.0 
5572.5 
6294.1 
6668 . 9 
71 48.0 
7507.0 
7901.7 

1438.2 
1438.4 
1440.4 
1436.2 
1435.6 
1437 . 9 
1439.2 
1439.8 
1438.7 
1439.9 
1440.1 

0.0 

6100.0 

500.0 
1441.9 
1442.0 
1441.2 
1438.5 
1439.7 
1441.3 
1443.1 
1 441.7 
1442.3 
1446.2 
1457.1 

5880.3 

500.0 
1445.9 
1445 . 7 
1442.7 
1445.6 
144 5 .0 
1 442 .5 
1443 .2 
1446.4 
14 45 .4 
1444.4 

5865. 1 

500.0 
1448. 2 
1446.6 
1445 .5 
1448.5 
1448 . 2 
1445.4 
1445.8 
1446.3 
1449.1 
144 8.6 
1446 .5 
1450 .9 
14 51. 7 

0 .0 

5860. 0 

500. 0 
1452 . 0 
1450 . 5 
1450 . 6 
1448 . 7 
14 49.4 
1451.9 
1448.8 
1449.3 
1455.4 
1460.9 

0 . 0 

1375.7 
1708.6 
2151.3 
2764.3 
3150.0 
3965.7 
4757.0 
5154.2 
5526.7 
6068.7 
6615.8 

0.0 

.04 

14 61. 6 
1956.6 
2662 . 6 
3044.1 
3656.2 
3857 .4 
4881 . 9 
5608.3 
6100 .0 
6952 .8 
7894.1 

.03 

1883.6 
2652 . 3 
2793.3 
3189 . 9 
3770 . 3 
4133.7 
4690.0 
5760.0 
6526.5 
7070.7 

.03 

1979.7 
2686 . 5 
2911.5 
3379.3 
3975 . 2 
4300.7 
4621.5 
51 67.7 
54 97. 3 
6354 . 2 
6711.7 
7221 . 8 
7964.8 

0.0 

.0 3 

1750.8 
3009.0 
3430.5 
4336.7 
4670.5 
5768.9 
6338.5 
6875.8 
7332.2 
7530.9 

0 . 0 
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1439.5 
1438.4 
1437.4 
1436.4 
1436.3 
1440.1 
1438.9 
1440.3 
1438.7 
1440.5 
1441.3 

0.0 

8024.2 

1443.3 
1442.1 
1442.2 
1441. 0 
1438.7 
1442.4 
1443.3 
1440.6 
1443 . 6 
1446.2 
1459.2 

7195 . 0 

1446.4 
1445.5 
1445.3 
14 4 4.5 
1443.0 
1442.5 
14 42 .7 
1445. 9 
1442 . 9 
1446.6 

7145. 0 

1447.4 
1448.2 
1448 . 5 
1447.7 
1446 . 5 
1446.2 
1446.7 
1444 . 5 
1449.5 
1448.2 
1446 . 8 
1450 . 3 
1453.6 

0.0 

6898.8 

1452.2 
1448.9 
1449.6 
1447 . 5 
1448.6 
1450.4 
1448 . 0 
1453 . 5 
1461.0 
1464 .3 

0.0 

1619.4 
1 746 .8 
2179.9 
2796 . 4 
3176.4 
4421.2 
4777.0 
5193.0 
5548.4 
6094 .3 
6633.9 

0.0 

1674.7 
2144.1 
2 721.3 
3116.1 
3662.3 
4276.5 
5064.7 
5629.9 
6173 . 3 
7059.8 
8024.2 

PAGE 

.04 

2179.9 
2685.8 
2833.3 
3250.2 
3880.6 
4210.0 
4859.1 
5776.2 
6539. 1 
7195.0 

.04 

2328 . 4 
2777 .1 
2933.4 
3394. 1 
4011.6 
4380.3 
4724 . 0 
5 1 86.5 
5735.5 
6462.6 
6805.9 
7326.8 
8051.3 

0 . 0 

.04 

2570.3 
3037.9 
3465 . 6 
4351.6 
4750.1 
5860.0 
6362.9 
6897.0 
7377.1 
7609.0 

0.0 
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HEC-2 Duplicate Effective Model 

1 

. 1MAR07 

NH 5 
NH 7402.2 
ET 
X1 
GR 
GR 

- GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

• 
1 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

29.99 
1469 . 8 
1458.0 
1453.5 
1451.1 
1452 . 7 
1454.4 
1450.8 
1450.6 
1453.7 
1454.3 
1453.3 
1451.2 
1453.3 
1459.7 

5 
6596.5 

30.08 
1471.2 
1457.1 
1454.0 
1457 . 6 
1453.3 
1454.3 
1455.5 
1455.0 
1454.6 
1466.1 

7 
6564.3 

30 . 18 
1476.6 
1459.8 
1455 . 4 
1459.8 
1456.6 
1459.2 
1458 . 0 
1456.9 
1458.6 
1468.5 

21MAR07 

NH 
NH 
ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

• GR 

7 
6260.0 

30.27 
1478.4 
1463.9 
1459.5 
1462 . 7 
1461.5 
1460.8 
1459.6 
1462.4 
1463 . 3 
1460 . 4 
1460.9 
1460.3 
1460.4 
1475 . 2 

7 
6275.0 

30.37 
1481.8 

Wood/Patel 

.04 

69 
1000.0 
1600.4 
2541.0 
3204.2 
3315.0 
3752.1 
4202.8 
4534.0 
4 983 .1 
5715.7 
6096 . 3 
6360.9 
6791.5 
7238.5 

.04 

47 
1000.0 
2560.8 
2853.3 
3307.4 
3957.9 
4526.4 
4954.3 
5674.0 
6172.4 
6555 . 9 

. 04 

.03 

47 
1000.0 
2329.3 
2739.1 
3218.6 
3900.9 
4616.3 
5389.6 
6152.4 
6459.3 
6865.5 

13,36,57 

.04 

.03 

68 
1000 . 0 
2116.6 
2271.6 
2824.8 
3082.4 
3335.2 
3777.6 
4192.3 
4713.2 
5116.2 
5495.2 
5888.4 
6260.0 
6516.2 

.04 

.03 

63 
1000.0 

4358.8 

4.1 
4358.8 
1463.3 
1457.3 
1453.1 
1452.7 
1454.7 
1455.0 
1453.3 
1451.7 
1451.2 
1453.3 
1453.4 
1452 . 4 
1454.8 
1461.9 

3957 . 9 

4.1 
3957.9 
1467.5 
1455.9 
1457 . 3 
1456.3 
1454.8 
1454.1 
1455.0 
1455.0 
1454.6 
14 68 . 7 

3900.9 
6622.5 

4.1 
3900.9 
1473 . 4 
1458.7 
1459.2 
1458.9 
1456.6 
1459.8 
1459.6 
1456.9 
1457.3 
1480.1 

3 82 0 . 0 
6379.0 

4.1 
3 82 0. 0 
1475.2 
1465 . 0 
1458.1 
1460.5 
1463.1 
1462. 1 
1459.8 
1459.5 
1 459.4 
1460 . 6 
1460.8 
1460.3 
1460.2 
1484.0 

3 84 9. 5 
6368.2 

4.1 
3 84 9. 5 
1480.1 

.03 

2880.0 
6662.7 
1204.8 
1688.7 
2787.8 
3233.7 
3403.9 
3776.4 
4237.3 
4558.2 
5023 . 8 
5752.1 
6269.3 
6418.8 
6840.0 
7328.7 

.03 

2580.0 
6287.2 
1195.4 
2687.4 
3015.1 
3400.3 
4061.6 
4711. 3 
5067 . 6 
5803 . 9 
6214.8 
6596.5 

.03 

.04 
2490.0 
6268.8 
1151.8 
2340.9 
2850. 1 
3316.6 
4030.5 
4854.7 
5465 .1 
6212.5 
6502.2 
6938 . 1 

.03 

.04 
2176.0 
6037. 1 
1139.2 
2163.1 
2295.1 
2843.7 
3108 . 3 
3367 . 7 
3820.0 
4247.2 
4750 . 0 
5226.6 
5642.7 
5934.6 
6320.9 
6576.0 

.03 

.04 
1988.0 
6030.0 
1091.5 

HASSHEC2.DAT 

4877.3 

6800 . 0 
500.0 

1461.4 
1456.5 
1453. 7 
1452.8 
1452.9 
1455.0 
1452.7 
1451.5 
1451.7 
1455.1 
1451.7 
1452.6 
1455.1 
1465.7 

4711.3 

6530.0 
500.0 

1462.4 
1454.6 
1455.1 
1457.8 
1453.9 
1456.9 
1 457.5 
1455.9 
1455.7 

4616.3 
6938.1 
6585.0 

485 . 0 
1468.9 
1459.6 
1459.6 
1460.4 
1458.0 
1458.7 
1 457.3 
1456.9 
1457.3 

0.0 

3986.7 
6620 . 9 
6337.0 
505.0 

1472.2 
1460.2 
1460.8 
1461.6 
1463.1 
1459.6 
1459.8 
1460.9 
1460.7 
1461.8 
1459.7 
1459.8 
1472.6 
1485.1 

4086.9 
6641.6 
6373.0 
520.0 

1478.0 

.04 

415.0 
1325.7 
1874. 8 
3007.9 
3265 . 6 
3504.4 
4007.5 
4322.1 
4706.4 
5148.7 
5797 . 0 
6300.3 
6662.7 
7070.1 
7391.8 

.04 

500.0 
1485.6 
2696.0 
3062.9 
3591.7 
4196.9 
4748.8 
5520.9 
5933.6 
6238.1 

. 04 

490.0 
1436.4 
2354.7 
3064.7 
3346.6 
4128.0 
5033.9 
5507.3 
6268.8 
6564.3 

0.0 

.04 

505.0 
1301.9 
2207.5 
2321.4 
2876.9 
3186.4 
3417.0 
3 956. 3 
4282.3 
4802.4 
5306 . 5 
5649.5 
6037.1 
6379.0 
6620.9 

.04 

510.0 
1345.7 

5990.0 

500.0 
14 61.4 
1454.2 
1453.6 
1451.3 
1452.9 
1453.0 
1451.3 
1452.2 
1452.2 
1454.7 
1452.6 
1451.3 
1454 . 6 
1465.9 

5674.0 

500.0 
1456.4 
1456.0 
1455.1 
1456.2 
1456.1 
1456.9 
1455.5 
1454.3 
1454 . 3 

5507.3 

500.0 
1462.0 
1460.6 
1458.3 
1458.3 
1458.2 
1459.9 
1458.0 
1456.8 
1466.9 

0.0 

5226.6 

500.0 
1468.2 
1461.2 
1461.2 
1462.9 
1461.5 
1461 . 9 
1 462.6 
1459 . 5 
1462.3 
1460.7 
1460.0 
1461.7 
1470.1 

0.0 

5119 .3 

500.0 
1468.7 

.03 

1355.2 
2106.9 
3091.1 
3285.3 
3541.8 
4146.4 
4358.8 
4848.8 
5303.1 
5925.8 
6324.4 
6676.4 
7142.9 
7402.2 

.03 

2141.0 
2713 .1 
3130. 1 
3771.9 
4224.2 
4782.7 
5604 . 3 
6081.7 
6287.2 

.03 

1888.8 
2540.0 
3086 . 8 
3512 . 3 
4318 . 8 
5267.8 
5814.3 
6344.4 
6622 . 5 

0.0 

.03 

1658 .6 
2228.4 
2460.7 
2 983. 9 
3251.6 
3461.5 
3986.7 
4328.0 
5008.0 
5335 . 3 
5721.0 
6065.9 
6405.4 

0.0 

.03 

1801.6 
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6840.0 

1461.2 
1453.3 
1451.1 
1451.3 
1454.4 
1450.6 
1450.8 
1453.7 
1453.8 
1453.0 
1451.7 
1451.3 
1455.2 

0.0 

6 596 . 5 

1456.1 
1456.5 
1456.8 
1456 .8 
1456.6 
1455.2 
1456 .4 
1454 . 8 
1454 . 3 

6385 .0 

1459.4 
1459.8 
1458.1 
1459.5 
1457.6 
1458 . 0 
1457 . 4 
1458.5 
1467.0 

0.0 

6037. 1 

1464.0 
1458.9 
1462.3 
1461.0 
1462.2 
1462.9 
1461.7 
1463.3 
1461.7 
1462.0 
1460.3 
1461.7 
1477.5 

0.0 

6030.0 

1 466.5 

PAGE 

.04 

14 71.8 
2308.5 
3177.2 
3297.3 
3583.5 
4167.5 
4437 . 8 
4877.3 
5507.6 
5990.0 
6340.4 
6762.8 
7199.7 

0.0 

.04 

2364.7 
2788.0 
3165.5 
3 951. 3 
4345.3 
4818.3 
5641.8 
6125.7 
6519.8 

.04 

2197.9 
2682 . 1 
3196.9 
3885.5 
4578.7 
5318.0 
6131 .9 
6385.0 
6690.3 

0.0 

PAGE 

. 04 

1958.9 
2253.3 
2651.3 
30 11. 2 
33 11. 2 
3760.8 
4090.6 
4453.5 
5102.9 
5376.2 
5812.8 
6162. 1 
6488.7 

0.0 

.04 

2015.4 
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HEC-2 Duplicate Effective Model 

GR • GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

NH 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

1466.4 
1461.3 
1464 . 1 
1464.0 
14 64 .1 
1462.7 
1464.7 
1463.6 
1 464.7 
1462 . 3 
1464.7 
1488.2 

7 
6831.9 

30.46 
14 93 .1 
1 467.7 
1465.0 
1467.1 
1466.7 
1 465.3 
1 468.3 
1465.1 
1466.3 
1467.8 
1465.2 
1465.2 

21MAR07 

GR 

NH 

NH 

ET 
X1 

• GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 

ET 
X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 

NH 
ET 
X1 
GR 
GR 

1476.4 

7 
6720.0 

30.56 
1495.9 
1 470.9 
1467.8 
1 469.0 
1470.9 
1 4 71.5 
1468.2 
1470. 1 
1469.5 
1468 . 7 
1469.9 
1 472.0 

7 
6625.5 

30.65 
1493.5 
1 4 72.2 
1469.6 
14 72.4 
1471.3 
1470.3 
1 4 71.7 
1 470.9 
1470 . 4 
1 478.6 

7 
6974.0 

30.74 
14 97.2 
1 476.1 

GR 1474 . 7 
GR 1 475.9 
GR 1474.3 
GR 1473.1 
GR 1476. 1 

•

1 473.4 
1475.6 
1473.2 

GR 1506.3 

Wood/Pate) 

2139.6 
2302.6 
2738.2 
3118.0 
3495.7 
3950.3 
4392 . 5 
4558.2 
5363.3 
5909.6 
6201 . 8 
6510.9 

.04 

.03 

63 
1000 . 0 
2482.3 
2831.9 
30 15.4 
3594 . 0 
3904 . 5 
4299.3 
4662.7 
5 1 20.4 
5737.1 
6560.0 
6862.2 

7379 . 1 

. 04 

.03 

57 
1000 . 0 
2 3 45 . 9 
2839.2 
3185.2 
3871.4 
4 1 69 . 0 
4598.4 
4907.7 
5596.3 
6148.4 
6533 . 8 
6889.6 

.04 

.03 

48 
1000.0 
2574.5 
3061.3 
3750.2 
4153.3 
4864.2 
5617.5 
61 64.5 
6574.4 
67 5 9.6 

. 04 

.03 

54 
1000 . 0 
3137.5 
40 1 6.8 
4 1 58 . 8 
4689.5 
5 11 9.6 
5644.5 
6277.2 
6548.0 
6861.7 
7083.0 

1464.5 
1464.6 
1462.7 
1465.7 
1465.3 
1462.7 
1465 . 7 
1464.5 
1463.9 
1 462.2 
1463.3 
1485.0 

43 1 9.8 
6967 . 1 

4.1 
4319.8 
14 91. 0 
1466 . 6 
1467.2 
1466.3 
1467.6 
1467.8 
1466.1 
1468.4 
1463.8 
1467.8 
1466.7 
1466.2 

148 1 .5 

4169.0 
68 1 3.6 

4.1 
4209 . 6 
1489. 1 
1 470.2 
1 469.4 
1471.3 
1469.1 
1468.2 
1467 . 7 
1469.9 
1470.8 
1468.4 
1467. 1 
1495. 1 

41 3 0 .8 
6723 . 5 

4.1 
4130 . 8 
1483.5 
1469 . 5 
1469.6 
1473.8 
1471.2 
1472.1 
14 7 1. 3 
1472 . 6 
1470.0 
1481.5 

4339.6 
6987.6 

4 . 1 
4339 . 6 
1489 . 6 
1475.8 
1475.9 
1475 . 8 
1473.8 
1476.0 
1475.0 
1474.7 
1474.0 
1473.2 
1506.1 

2157.1 
2336.4 
2760.2 
3144.9 
3621.3 
4065.2 
4416.9 
4725.6 
5549.2 
5978.4 
6275.0 
6563.1 

.03 

. 04 
2375 . 0 
6607 . 2 
1159 . 5 
2489.9 
2850.4 
3292.0 
3672 . 3 
3934.5 
4319.8 
4671 . 9 
5142.3 
5990.3 
6607 . 2 
6925.0 

7696.9 

. 03 

. 04 
2246.0 
6398 . 1 
1334 . 7 
2646.5 
2874.5 
3228.3 
3888.9 
4209.6 
4647.6 
5005.9 
5803 . 7 
6247.9 
6564.6 
6970.5 

.03 

. 04 
2360.0 
6215.0 
1475.9 
2600.6 
3088.9 
3868.7 
4405.5 
4922.5 
5741.1 
6215.0 
6625.5 
6796.8 

. 0 3 

.04 
2785.0 
6548.0 
1395.8 
3606 . 1 
4048 . 9 
4303.0 
4933.9 
5441.9 
5893.4 
6370.0 
6580.3 
6939.3 
7102 . 3 

HASSHEC2.DAT 

1465.7 
1465 . 3 
1 464.0 
1464.7 
1465.6 
1 465 . 6 
1465.7 
1 4 64 . 9 
1463.3 
1463.5 
1463.3 
1488.6 

4671.9 
7743.3 
6965.0 

4 1 0.0 
1485.6 
1 468.0 
1467.8 
14 68. 1 
1467.5 
1 4 67.8 
1 465.8 
1468 . 9 
1466 . 5 
1465 . 5 
1 465.9 
1 467.6 

1495.4 

46 6 8. 1 
697 0 .5 
68 05 .0 

4 2 0.0 
1480 . 0 
14 66 . 8 
1469 . 6 
1471.2 
1 470 . 4 
1 468.9 
1 471.3 
1467.5 
1468.5 
1468.2 
1467.3 

0.0 

4625.9 
6871 . 4 
6726.0 

4 1 0.0 
1474.7 
1472.4 
1472.9 
1471 .4 
1471 . 3 
1471.8 
1472 . 1 
1473. 1 
1 470.0 
1493.0 

4933.9 
7172 .0 
6995 . 0 

4 1 0.0 
1482.2 
1474.1 
1 476.0 
1473.7 
1475.5 
1475.2 
1474.6 
1473.5 
1 475 .2 
1473.0 
1481 .8 

2173.8 
2469.9 
2790.4 
3223.6 
3832.0 
4086.9 
4506.5 
5102.3 
5638.2 
6030.0 
6303.2 
6641.6 

.04 

520.0 
1400 . 5 
2503.3 
2930.6 
3322.2 
3776.9 
3994 . 2 
4507.4 
4995.3 
5167.0 
6013 . 8 
6677.9 
6967. 1 

7743.3 

.04 

5 10 . 0 
1 778. 1 
2738.7 
2924.6 
3494 .0 
3915. 4 
437 4 .8 
4668. 1 
5028.9 
5825. 1 
6318.5 
6720.0 

0 . 0 

.04 

53 0 .0 
1934 . 7 
2680.0 
3119.0 
3883.8 
4625.9 
4996.8 
5790.8 
6413 . 1 
6655.8 
6871.4 

. 04 

52 0 .0 
1838.4 
3653.3 
4088 . 5 
4339.6 
4951.0 
5464.1 
6025.3 
6398.1 
6615.0 
6974.0 
7169.3 

1466.1 
1465.7 
1465 .3 
1465.6 
1463.3 
1465. 0 
1 461.9 
1463.6 
1462.7 
1463 . 6 
1 465.0 

0.0 

5588.5 

500.0 
1478.9 
1 468. 1 
1464.5 
1 468. 1 
1468.6 
14 66 .4 
1465. 1 
1465.4 
1 467.7 
14 6 5 .8 
1465.9 
1 46 8. 9 

0. 0 

5 45 0.6 

5 00.0 
1 4 70 . 5 
14 6 6. 8 
14 66.8 
14 68.8 
1 468.9 
1468 .2 
1 4 71 .3 
1 470. 1 
1468. 7 
1468 . 3 
1 468. 3 

0 . 0 

529 0 . 8 

50 0 . 0 
1 4 74. 3 
1 470.6 
14 73. 6 
1473 .0 
1473.6 
1473.6 
14 70 . 8 
147 2 .2 
1473 .3 

5 46 4.1 

500.0 
1 47 7.0 
1 475.9 
1475 . 1 
1473.5 
1475 . 7 
1476 .1 
1474.2 
1473.5 
1475.8 
1473.1 
1 483.7 

2234.7 
2641.6 
2938.6 
3245.3 
3849.5 
4244.3 
4532.6 
5119.3 
5835 . 0 
6072.6 
6368.2 

0.0 

. 03 

1762.1 
2779.6 
2960 . 6 
3464.2 
3798.6 
4017.6 
4595.7 
5040 . 3 
5588.5 
62 1 6.6 
6783.5 
7096 . 6 

0.0 

.03 

23 1 4.7 
27 73.4 
294 6 . 5 
3587.1 
3949.5 
4387 . 8 
4761 . 7 
5103.3 
5993.0 
6398 . 1 
6778 . 5 

0.0 

. 0 3 

2050.8 
2797.5 
3555.8 
3927 . 0 
464 0 . 4 
5290.8 
5 9 0 6 . 7 
6496.4 
6683.8 

.03 

2404.7 
377 1 .1 
4 1 06.3 
4498.4 
5047.3 
5560 . 0 
6105.3 
6413.9 
6682.7 
6987.6 
7172.0 
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1461.5 
1464.0 
1464.1 
1465.5 
1463.1 
1465.6 
1461.9 
1464.7 
1462.3 
1465 . 3 
1481.7 

0.0 

6560.0 

1473.3 
1464 . 9 
1464.5 
1466.6 
1468.5 
1467.7 
1465.1 
1466 . 8 
1466.7 
1465.5 
1467.2 
14 72. 6 

0.0 

644 1 .4 

1468 . 8 
1469 . 6 
1469.4 
1471 . 0 
1470 . 2 
1468 . 7 
1469.6 
1470.8 
1467.5 
1469.8 
1471 . 4 

6215.0 

1473.5 
14 71 . 8 
1471.0 
1473.6 
1472 . 1 
1472.4 
1471.5 
1470.5 
1474. 1 

6465 . 2 

1476.5 
1475.0 
1475. 1 
1474.7 
1475.2 
1475.2 
1475.2 
1475.5 
1473.8 
1496.9 

0.0 

2280 . 6 
2681.0 
2951.0 
3463.3 
3940 . 5 
4367.9 
4542.4 
5250.8 
5843.5 
6117.6 
6419.6 

0.0 

.04 

2096.9 
2804 . 0 
2986.2 
3482.3 
3878.3 
4058.8 
4642.5 
5076.8 
5714.7 
6431.9 
6831.9 
7153.8 

PAGE 

0.0 

.04 

2324.8 
2796.5 
2983.0 
3762.7 
3 981.2 
4510.9 
4795.7 
5450.6 
6105 . 3 
6441 . 4 
6813 . 6 

.04 

2473 .1 
301 2 . 0 
3589.2 
4130.8 
4827 . 7 
5437.4 
6008.8 
6523.4 
6723 . 5 

.0 4 

2773 . 4 
3813.9 
4136.6 
4563.2 
5088.0 
5598.8 
6191.7 
6465.2 
6707 . 5 
7035.2 

0.0 

38 
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HEC-2 Duplicate Effective Model 

NH 9 
NH 5569.3 
ET 
X1 30.84 
GR 1496 . 4 
GR 1479 . 2 
GR 1476.8 
GR 1476.0 
GR 1477.1 
GR 1476.1 
GR 1477 . 1 
GR 1476.6 
GR 1476.9 
GR 1490 . 7 

NH 11 
NH 5860.0 
NH 7340.0 
ET 
Xl 30.93 
GR 1501. 9 
GR 1478 . 1 
GR 1479.2 
GR 1478.5 
GR 1479.2 
GR 1481.5 
GR 1480.8 
GR 

NH 
NH 
NH 
QT 
ET 

1480.4 

11 
5863.8 
7404.5 

2 

13o36o57 

.04 

.03 

47 
1000.0 
3230.1 
3966.3 
4764 . 4 
4995.5 
5405.5 
5823.0 
6542.6 
6969.4 
7649.9 

.04 

. 03 

.04 

39 
1000.0 
2456.1 
4121 . 1 
4681 . 0 
5350.0 
5860 . 0 
6403.8 
7198.9 

.04 

.03 

.04 
59030 

4286 . 0 
664 5. 4 

4.1 
4286.0 
1493.0 
1478. 
1476.4 
14 78. 1 
1476.0 
1478.4 
1478 . 3 
1477.1 
1476.0 
1512. 9 

4310.0 
6263 . 0 
7516 . 9 

4.1 
4310.0 
14 95. 6 

1479.0 
14 79. 6 
14 77. 0 
1480 . 8 
1479 . 5 
1481.0 
1479.0 

4270.7 
6181.2 
7566.3 

59030 

•1~~~~~ 
1 483.9 
1480.1 

GR 1483.6 

42 
1000.0 
3040.6 
4283.2 
4943.9 
5520 . 4 
6140.0 
6721.4 
7032 . 4 
7552 . 9 

4.1 
4270 . 7 
1493.5 
1481 . 4 
1481. 8 
14 79.5 
1481.2 
1483.2 
1483.3 
1482.2 
1534.0 

1 

GR 1481.2 
GR 1483.3 
GR 
GR 
GR 

1484.1 
1483.5 
1534.0 

21MAR07 1 3 o36o57 

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

Version 4 . 6.2; May 1991 
************************************* 

.0 3 

.04 
3020.0 
6686 .3 
1148.6 
3738.8 
4286.0 
4780.0 
5009.2 
5554.2 
5855 . 7 
6645.4 
7024.0 
7684.9 

.03 

.04 

3480.0 
7070.0 
1262.5 
2645.6 
4310 . 0 
4738.2 
5459.3 
5982.5 
6750 .0 
7340.0 

.03 

. 04 

3555.0 
7004.3 
1284.0 
3087.5 
4433.5 
4987.3 
5605 . 0 
6181.2 
6853.7 
7256.3 
7566 .3 

HASSHEC2.DAT 

4780.0 
7024.0 
7143.0 

325.0 
14 93. 6 
1475 . 7 
1474.8 
1478.1 
1476.2 
1477.4 
14 77.4 
1479.0 
1 476.9 

0.0 

4960.0 
6750.0 

7431. 0 
325.0 

14 96.2 
147 9.4 
1478.1 
1478.5 
1478.8 
1480.3 
1480.1 
1479.0 

4856.8 
6721.4 

7391.0 
335.0 

1487.0 
1482.2 
1480.6 
1479.9 
1484.0 
1 484.3 
1 482.9 
1482.3 

0.0 

. 04 

. 03 

535 . 0 
1204 . 8 
3 811. 5 
4292.3 
4820.2 
5059.8 
5569 3 
6179.3 
6686.3 
7115. 1 

0.0 

.04 

.03 

530.0 
1290.2 
3119.7 
4453.1 
4960 . 0 
5483.9 
6263 . 0 
6938.9 
7423 . 6 

.04 

.03 

525.0 
1684.6 
3542.0 
4689. 1 
5020.4 
5863 .8 
62 1 6.8 
6870.7 
7371.9 

0.0 

4995.5 
7144.1 

500.0 
1478.2 
1476.2 
14 75.1 
14 75.6 
1477 . 5 
14 77.6 
1477.2 
1 4 77.9 
1479.9 

0.0 

5350.0 
7070.0 

500 . 0 
1484.1 
14 80.8 
1478. 1 
1478 .3 
14 78.8 
1479.5 
1479.3 
1513.8 

5520.4 
7032.4 

500.0 
1484.0 
1482 .2 
1480.6 
1483.2 
1 483.4 
1483.9 
1483.0 
1486.1 

0.0 

W/P Job No . .52556.03-.52559.03 

. 03 

.04 

2151. 3 
3884.5 
4472.8 
4842.4 
5073.0 
5784.7 
6516.4 
6833 .1 
7144.1 

0.0 

.03 

. 04 

2042.1 
3641.8 
4495.1 
5085.7 
5568.8 
6272.6 
6949.6 
7516.9 

.03 

.04 

1880.0 
3944.7 
4840 .5 
5038.5 
6032 . 5 
6535.6 
6902.8 
7404.5 

0.0 

5073 . 0 
7684 . 9 

1478.5 
1475.1 
1476.2 
1478.5 
1478.1 
1476.9 
1476.6 
1476.2 
1485.3 

0.0 

5459.3 
7198.9 

1484.8 
148 1 .1 
1479.5 
1480.8 
1480.8 
1480.6 
1480.2 

5605.0 
7256.3 

1483.2 
1482.2 
1483.1 
1483.2 
1481.9 
1482.5 
1483.5 
1486.1 

0.0 

THIS RUN EXECUTED 2 1MAR07 

PAGE 

.04 

2704.6 
3919.6 
4502.5 
4899.6 
5365.6 
5794 . 3 
6523.2 
6904 .1 
7428.3 

0 . 0 

. 04 

.03 

2388.1 
3946.0 
4519.7 
5105.4 
5584.0 
6297.0 
7070.0 

.04 

.03 

3024.3 
4270.7 
4856.8 
5506.7 
6058.4 
6547.5 
7004.3 
7432 . 8 

0 .0 

PAGE 

1 3o36o57 

39 

40 

NOTE - ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LI ST 

YAMPA RIVER JOB #04856 - 0 

SUMMARY PRINTOUT TABLE 150 

• 
SECNO 

15.680 
15.680 

15.780 
15.780 

15.870 
15.870 

Wood/Pate! 

XLCH 

.00 

.00 

500 . 00 
500.00 

500.00 
500.00 

ELTRD 

. 00 

.00 

.00 

.0 0 

.00 

.00 

ELLC 

. 00 

.00 

.00 

.00 

. 00 

.oo 

ELM IN Q 

1122.30 55980.00 
11 22 .30 55980.00 

1123 . 60 55980.00 
1123.60 55980.00 

11 25 . 50 
1125.50 

55980.00 
55980.00 

CWSEL 

1130.39 
1130.46 

1131.84 
1131.86 

1133.03 
1133.24 

CR IWS 

.00 

.00 

. 00 

.00 

.00 

. 00 

EG 

1131.23 
1131.33 

1132.52 
1132.69 

1134.23 
1134 .42 

10*KS 

30.53 
30 . 17 

22.83 
26.26 

45 .70 
41.47 

VCH 

7.92 
7. 94 

7 . 18 
7.72 

9.33 
9.15 

AREA . OlK 

8043.39 10130. 65 
7791.86 10192.30 

9160.51 11715 .21 
7988.59 10 924 . 71 

7146 .46 
6905.59 

8280.63 
8693.35 

Hassayampa River CLOMR Submittal TDN 



HEC-2 Duplicate Effective Model 

• 
15.970 
15.970 

16.060 
16.060 

16.160 
16 . 160 

16.250 
16.250 

16.350 
16.350 

16.440 
16.440 

16.530 
16 . 530 

16.630 
16.630 

21MAR07 

• 

• 1 

SECNO 

16.720 
16.720 

16 . 820 
16.820 

16.910 
16.910 

17.010 
17.010 

17 . 100 
17.100 

17 . 200 
17.200 

17 . 290 
17 . 290 

17.390 
17. 3 90 

17.480 
17.480 

1 7 . 580 
17.580 

17.670 
17.670 

17.770 
17 . 770 

17.860 
17.860 

17.950 
17 . 950 

18.050 
18.050 

18.140 
18.140 

18 . 240 
18.240 

Wood/Patel 

500.00 
500.00 

500.00 
500.00 

505 . 00 
505.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

XLCH 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500 . 00 

5 00.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500. 00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

. 00 

ELTRD 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

ELLC 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

HASSHEC2.DAT 

1128.00 55980.00 
1128.00 55980.00 

1129.90 55980 . 0 0 
1129 .90 55980.00 

1133.20 
1133.20 

55980.00 
55980.00 

1133.70 55980.00 
1133.70 55980.00 

1135 . 60 55980.00 
1135 . 60 55980.00 

113 7.90 55980.00 
1137.90 55980.00 

1140.90 55980.00 
1140.90 55980.00 

1141.70 55980.00 
1141.70 55980.00 

ELMIN Q 

1 143 . 70 55980.00 
1143 . 70 55980.00 

1146.40 55980.00 
1146.40 55980.00 

1147.90 55980.00 
1147.90 55980 .00 

1151.20 55980.00 
1151. 20 55980. 00 

1152.80 5 5 980.00 
1152.80 55980.00 

1153.80 55980.00 

1135.11 
1135.21 

1136 . 63 
1136.63 

1138 . 2 1 
1138.28 

1141.14 
1141.26 

1142.38 
1142.44 

1144.31 
1144.31 

1146.91 
1146 . 92 

1148.55 
1148.60 

CWSEL 

1150.65 
1150.67 

1152. 65 
1152.67 

1154.38 
1154.46 

1156.97 
1157.15 

1158 .99 
1159.21 

1160.84 
1153.80 55980 .00 1161.24 

1156.2 0 55980.00 1162.69 
1156.20 55980.00 1163.35 

1159 . 00 55980.00 1165.28 
1159 .00 55980.00 1166 .18 

116 1 . 30 55980 . 00 1167 . 38 
1 1 61 . 30 55980 .0 0 1168.21 

1163.60 55980 . 00 1169.82 
116 3.60 55980.00 1170.64 

11 65.30 55980.00 1172.29 
1165.30 55980 . 00 1172.68 

1168.10 55980.00 1174.58 
11 68 .10 55980 . 00 1174.92 

1170.10 55980 . 00 1176.91 
11 70. 10 55980.00 1176.98 

1171.00 55980.00 1178.56 
1 1 71. 0 0 55980.00 1178 . 74 

1173 . 20 55980.00 1180.65 
1 1 73.20 55980.00 

1175.10 55980 . 00 
1175.10 55980.00 

11 77 .80 
11 77.80 

55980.00 
55980.0 0 

118 1 .39 

1182.22 
1182.85 

1183 . 66 
118 4 .1 6 

.00 

.00 

.00 

.00 

1138 .21 
11 38.28 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

CRIWS 

.00 

.00 

.00 

.00 

. 00 

. 0 0 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

1135.89 
1135.97 

1137.19 
1137.26 

1139.49 
1139. 66 

1141.63 
1141.74 

1142.91 
114 2 . 96 

1145.10 
1145.10 

1147.66 
1147.70 

1149.45 
1149.51 

EG 

1151 . 51 
1151 . 54 

1153.22 
1153.29 

1155.37 
1155 . 57 

1157.76 
1158.04 

1159.66 
1160.06 

1161.34 
1162 . 04 

1163.44 
1164.59 

1165. 91 
11 67. 1 8 

11 6 8.21 
11 69.44 

11 70.7 8 
1171.66 

1173.26 
1173.82 

1175.61 
1175.93 

11 77.68 
1177 .95 

11 79 . 65 
11 80.42 

1181.60 
1182.46 

118 2 . 95 
11 83.69 

1184.63 
1185.09 

W/P Job No . .52556.03-.52559.03 

26.20 
24 . 68 

27.76 
29.54 

96.30 
98.24 

25.57 
24 .03 

31.41 
30.26 

61.03 
60.87 

41 .18 
42.50 

46.00 
45.07 

10*KS 

42.31 
41.99 

27.70 
29.24 

63 .25 
66 .79 

44.49 
45 . 48 

39 .04 
43 .0 9 

30.93 
38.47 

56.84 
63 . 44 

42.73 
42.05 

52 . 36 
50.61 

54.64 
41.94 

44 . 43 
42.53 

50.25 
42 . 1 9 

32 . 23 
36.79 

48.56 
62.47 

32.43 
27 . 58 

26.64 
23.92 

40.05 
31.80 

7 . 44 
7 . 32 

6.89 
7.11 

11.58 
11. 84 

8509.88 10937.23 
8468.12 11267.60 

9749 . 27 10625.14 
9054 . 60 10300.42 

6786.58 
6492.30 

5704.41 
5647.86 

6.92 1 0670.95 11069.57 
6 .82 10568. 68 11420.70 

6.72 9987.89 9988.85 
6.66 9970.81 10175.74 

7.90 
7.90 

8.12 
8.26 

9.27 
9.24 

VCH 

8.82 
8.81 

7.01 
7.22 

9 .4 8 
9 . 87 

8 . 75 
9 . 09 

8.12 
8 . 82 

8012. 53 
7984.37 

8808.77 
8484.50 

8186.27 
8075.47 

PAGE 108 

7165.61 
7175.15 

8723.08 
8587.34 

8253.71 
8338.37 

AREA .01K 

8348.20 8605.97 
8216.29 8639 . 00 

9971 . 72 10636.80 
9434.84 10352.38 

7733.94 7039. 13 
7202 . 07 6849.56 

8937.65 8392.89 
8117.53 8300.94 

9344.24 8959.70 
8213.01 8528.28 

6.86 10653 . 81 10066.03 
8.16 8176.50 9025.64 

8.55 8803.96 7424.91 
10.14 6644.56 7028.10 

7.93 9521.09 8563.61 
9.06 7331.66 8633.22 

9.69 8715.58 7736.62 
10.67 6742 . 61 7868.96 

11 .05 7829.76 7573.48 
10.66 7392.63 8643 . 84 

10.59 8265.83 8398.58 
10.81 7210. 64 8583.73 

11. 67 7560.75 7896 . 69 
11.1 0 7470.78 8618 . 29 

9.69 8746.02 9861.20 
1 0 . 42 7654.21 9228 . 92 

1 1.68 7730.15 8033.63 
13.50 5982 . 98 7082.77 

9 . 06 8343.84 9830.61 
9.06 

7.53 
7.68 

8.33 
7.93 

7270.90 10659.80 

9020.19 10 846.76 
7863.67 11446.70 

7651.82 
7437 .25 

8845 . 9 8 
9927 .72 
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21MAR07 

• SECNO 

• 
1 

18.330 
18.330 

1 8 .430 
18.430 

18.520 
18.520 

18.620 
1 8 .620 

18.710 
18.710 

18.810 
18.810 

18.900 
18.900 

19.000 
19.000 

19 . 090 
19 . 090 

19.190 
19.190 

19.280 
1 9 . 280 

19.380 
19 . 380 

19.470 
19.470 

19.560 
19.560 

19.660 
19.660 

19.750 
19.750 

19.850 
19.850 

21MAR07 

• 

SECNO 

19.940 
19.940 

20 . 140 
20. 140 

20.320 
20.320 

20.420 
20 .4 20 

20.510 
20.510 

20.610 
20.610 

20.700 
20.700 

Wood/Patel 

13 o36 o5 7 

XLCH ELTRD 

500.00 
500 .0 0 

500.00 
500.00 

500.00 
500.00 

500.00 
500 .00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 .00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

50 0.00 
50 0.00 

500.00 
500 . 00 

500.00 
500.00 

13o36o57 

XLCH 

500.00 
500 . 00 

1020.00 
1020.00 

975 . 00 
975.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.0 0 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

ELTRD 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.0 0 

.00 

.00 

.00 

ELLC 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.oo 

.00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.0 0 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.oo 

.00 

.00 

. 00 

.0 0 

ELLC 

.0 0 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

HASSHEC2.DAT 

ELM IN Q 

1179.40 55980.00 
1179.40 55980.00 

1182 . 30 55980.00 
1182.30 55980.00 

1184 . 90 55980.00 
1184. 90 55980.00 

1187.20 55980.00 
1187.20 55980.00 

1188.00 55980.00 
1188.00 55980.00 

1189.60 55980.00 
1189.60 55980.00 

1191.30 56604.00 
1191. 30 56604.00 

1194.70 56604.00 
1194.70 56604 . 00 

1197 .60 56604.00 
11 97 .60 56604.00 

11 98.70 56604.00 
1198.70 56604.00 

1201.10 56604.00 
1201.10 56604 . 00 

1202.30 
1202.30 

1203.80 
1203.80 

56604.00 
5660 4 . 00 

56604 . 00 
56604 . 00 

120 7 .10 56604.00 
12 07 .10 56604 .0 0 

12 09 .10 56604.00 
12 09 .10 56604.00 

1211.10 56604.00 
12 1 1.10 5660 4 .00 

1212.70 56604.00 
1212.70 56604.00 

ELMIN Q 

1214.70 56604.00 
12 1 4.70 5660 4.00 

1219.00 56604.00 
1219 . 00 56604.00 

1223 . 50 56604.00 
1223.50 56604.00 

1226.20 56604.00 
12 26 .20 56604 .00 

1228.40 56604.00 
12 28 .40 56604 . 00 

1230.00 
1230.00 

1232.00 
1232 .00 

5660 4.00 
56604 .00 

56604.00 
56604.0 0 

CWSEL 

1185.74 
1185. 90 

1188.17 
1188.32 

1190.97 
1190.97 

1192.88 
1192.88 

1194. 99 
1195.23 

1197.09 
1197.42 

1198.77 
11 99.00 

120 0.81 
1201.43 

1202 .42 
1203 .02 

1205.08 
1205 . 57 

1207.17 
1207.77 

1209 . 40 
1210.03 

1211.47 
1212.02 

1214.15 
1 214.56 

1217.07 
1217.48 

12 1 9.08 
1219.65 

1221.92 
12 22.11 

CWSEL 

1223.33 
1223 . 40 

1226.30 
1227.10 

1229.34 
1229 . 98 

1231 . 14 
1231.49 

1233 . 69 
1233 . 97 

1235.72 
1236.14 

1237.85 
1 238 .21 

CRIWS 

.00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

.00 

. 00 

1202. 41 
.00 

. 0 0 

. 00 

.00 

.00 

.00 

. 00 

. 00 

.00 

1214.15 
.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

CRIWS 

1223 . 33 
1223.40 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. oo · 

.00 

.00 

EG 

1186.80 
1187.06 

1189.43 
11 89.53 

1191.69 
1191.69 

1193.44 
11 93.59 

1195 . 64 
1196.04 

11 97 .5 7 
11 97 . 97 

11 99 .4 9 
1200.06 

1201.28 
1202.14 

1203.44 
1204.34 

1206 . 02 
1206.92 

1208.23 
1209.25 

1210.77 
1211 .71 

1212.51 
1213. 56 

1215.93 
121 6 .60 

1218.01 
1218.75 

1220 . 67 
1221.23 

1222.92 
1223.41 

EG 

1 22 4.71 
1225.37 

1227.44 
1228.40 

1230.13 
1230.85 

1232 .13 
1232. 65 

1234.41 
1234 . 97 

12 36.49 
12 37 . 07 

1 238 .4 6 
1239.20 

W/P Job No . .52556.03-.52559.03 

10*KS 

45.36 
46 . 13 

57.00 
51.87 

34.86 
35.11 

34.47 
41 . 07 

56.05 
58.64 

28 . 56 
26.97 

51 . 30 
62 . 07 

30.47 
31.61 

71 . 37 
63.4 8 

42 .21 
45 .51 

45.05 
46.58 

53 . 67 
49.81 

39 .42 
45.3 5 

77 . 74 
71 .92 

31.07 
34 .21 

53 . 66 
45.04 

29.28 
32.98 

10*KS 

42 .23 
53 . 05 

32.91 
28.83 

29.53 
24 . 85 

53.04 
49 . 85 

39 .08 
42 . 82 

44.3 1 
41 . 33 

34.68 
43 . 18 

VCH 

8.51 
8.77 

9.11 
8.88 

6.89 
6.91 

6 . 27 
6.84 

6 . 76 
7.23 

PAGE 109 

AREA .01K 

6963.57 83 11 .67 
6540.90 8242.45 

6393.66 74 14 .67 
6411.41 7772.69 

8374.72 9481.78 
8263.11 9448.04 

9553.91 9534.35 
8314.33 8735.37 

9014.18 7477.16 
7743 . 72 7310.27 

5 .97 10755.78 10474.36 
6 . 09 9482.54 10779.15 

7.46 
8 . 55 

6.49 
7 . 32 

9.97 
10.4 0 

9. 71 
10.71 

10.44 
11 . 36 

11.37 
1 1 . 76 

10.84 
12.27 

13.69 
13.82 

10.47 
11.38 

13.36 
12.90 

10.86 
11.71 

VCH 

12.88 
14.52 

10.22 
10.30 

7.65 
7.62 

8.40 
8.66 

7.40 
8 .14 

7 . 45 
7 . 78 

6 . 79 
8.04 

8978 . 44 7902.69 
6953.98 7184.59 

11235 . 47 10253.79 
8616 . 58 10067.45 

8286.84 6700.14 
6571.93 7104.47 

85 87.63 87 12 . 72 
6733.06 8390.99 

8143.02 8432.93 
6408. 63 8293.85 

7054. 76 
5906. 93 

8001.05 
6321.72 

7726.59 
8020.40 

9015.59 
8405.09 

5851. 70 6419.76 
5241.52 6674.38 

8172 .65 10154.91 
6737 .80 9677.77 

6464.55 7727.54 
6290.14 8433.97 

8750.90 1 0460.88 
7263.4 1 9856.49 
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AREA .01K 

7825.04 8710.13 
6233.67 7771.63 

8552. 1 6 9866 . 89 
7324.55 10542.47 

9063.71 10417.09 
7782.62 11355.04 

7738.61 7772.49 
6578.75 8017 . 27 

9034 . 02 9054.44 
7173.85 8649.96 

8577 . 33 
7294 . 17 

9414.48 
7151.65 

8503 . 79 
8804.30 

9612.00 
8614.26 

Hassayampa River CLOMR Submittal TDN 



HEC-2 Duplicate Effective Model 

• 20 . 800 
20.800 

20.890 
20.890 

20.980 
20 . 980 

21.080 
21 . 080 

21.170 
21.170 

21.2 70 
21.270 

21.360 
21.360 

21.460 
21.460 

21.550 
21.550 

21.650 
21.650 

21MAR07 

• 

• 

SEQ!O 

21 . 740 
21.740 

21.840 
21.840 

21.930 
21.930 

22.030 
22.030 

22.120 
22.120 

22.210 
22.2 10 

22 . 31 0 
22 . 310 

22.400 
22.400 

22.500 
22 . 500 

22.590 
22.590 

22.690 
22 . 690 

22 . 780 
22.780 

22.880 
22.880 

22.970 
2 2 .970 

23.070 
2 3 .070 

Wood/Patel 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

XLCH 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
50 0. 00 

5 00 .00 
500.00 

500.00 
500.00 

500 . 00 
500 . 00 

500.00 
500.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

ELTRD 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.0 0 

.00 

.00 

.0 0 

. 00 

. 0 0 

. 0 0 

.0 0 

.00 

.00 

.00 

.00 

. 00 

. 0 0 

. 00 

.00 

. 00 

.00 

. 00 

.00 

ELLC 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

HASSHEC2 .DAT 

1 234.30 5 6 6 0 4. 0 0 
12 3 4 .3 0 56 604.00 

123 6 .90 
1 2 36.90 

1 239.00 
1 2 39.00 

12 41.70 
1 241. 7 0 

1 242.70 
12 42.70 

1 245.30 
1 245.30 

1246.90 
1 2 46 . 90 

12 49.40 
1249.40 

1 251 . 40 
12 51.40 

566 04.00 
566 04.00 

5 6 604.00 
5 6 6 04.00 

56604.00 
5 6 604. 0 0 

566 04.00 
5 66 04.00 

56604 . 00 
5 6 604.00 

56604.00 
56604 . 00 

56604.00 
56604.00 

56604.00 
56604.00 

1253.10 56604.00 
1253.10 56604.00 

ELM IN Q 

1255 . 00 56604 . 00 
1255.00 56604.00 

1256.80 56604 . 00 
1256.80 56604.00 

1258 . 50 56604.00 
1258.50 56604.00 

1260.30 57230.00 
1260.30 57230.00 

1261.30 57230.00 
1261.30 57230.00 

1263 . 10 57230.00 
1263.10 57230.00 

1264.20 57230.00 
1264.20 57230.00 

1266 . 30 57230.00 
12 6 6 . 30 57230.00 

1267.70 57230 . 00 
1267.70 57230.00 

1270.50 57230.00 
1270.50 57230.00 

1272.40 57230.00 
1272.40 57230.00 

1273.90 57230 . 00 
1273.90 57230 . 00 

12 74.60 57 230.00 
12 74.60 5 7230.00 

1276 .00 5 7230.00 
127 6.00 5 7230.00 

1279.00 57230.00 
1279.00 572 3 0.00 

1 239 . 80 
1 24 0. 41 

12 42 .62 
1 24 2 . 8 4 

1245.19 
1 2 4 5 . 24 

1 24 8.05 
1 2 4 8 .1 6 

12 5 0 .40 
1 250.7 3 

1 252.52 
1 2 52.80 

1 2 54.49 
1254 . 56 

1 2 56.0 7 
1 256.43 

1 257 . 9 0 
1 258.27 

1 26 0.30 
1 26 0.81 

CWSEL 

1261 .78 
1262.23 

1 262.92 
1 263.23 

1264.59 
1264.91 

12 66.7 6 
12 66.76 

1268.95 
1269.27 

1270 . 11 
1270 . 44 

1272.53 
1272 . 6 1 

1 274.84 
1274.95 

12 7 7.07 
1277.12 

1278.70 
1279.06 

1280.30 
1280.81 

1 2 81.91 
1282.48 

1283. 9 9 
1284.65 

1 285. 5 2 
1286.17 

1287.23 
1 288.04 

. 0 0 

.00 

. 00 

.0 0 

.00 

.00 

.00 

. 0 0 

. 0 0 

. 0 0 

. 00 

. 00 

. 0 0 

. 00 

.00 

.00 

. 0 0 

.00 

.00 

.00 

CR IWS 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 0 0 

. 00 

.00 

1 240 . 76 
1241 .4 6 

1 2 4 3 . 75 
1 2 44.00 

1 246.53 
1 246 . 69 

12 4 9.08 
1 249.45 

1251 .41 
1 25 1 .87 

1 2 5 3 . 6 1 
1 253 . 88 

1 255 . 32 
1 25 5. 69 

1 256.87 
1 257 . 50 

1259. 1 9 
12 59 . 84 

1 26 1. 2 1 
12 61. 78 

EG 

1262.41 
1262.89 

1263.67 
1264.11 

1265 . 4 7 
1265.73 

12 6 7. 87 
12 6 8.1 6 

1269.50 
1269.94 

1271 .10 
1271.43 

1273.47 
1273 . 64 

1275.80 
1275. 92 

1277.80 
1277.93 

1279.50 
1279.88 

1 280.94 
1 281.58 

1282.80 
1283.58 

1284. 72 
1285.50 

1286 . 06 
1286. 9 7 

1288.24 
1289 . 15 

W/P Job No . .52556.03-.52559.03 

58.33 
47.3 3 

58 . 98 
52 . 87 

61 . 14 
62 . 53 

49.38 
55 . 90 

45. 1 9 
42 . 78 

44.04 
39.37 

30.8 9 
37. 9 4 

31.3 9 
3 4 .79 

54.1 7 
54 .66 

33 . 6 2 
29.39 

10*KS 

20. 31 
17 . 73 

3 3 . 58 
33 .1 6 

38 .13 
31.75 

5 7 . 3 7 
68 .26 

19.16 
2 0.34 

47.03 
40.97 

46.55 
47.16 

45.79 
44.07 

34.26 
36.20 

3 3 .63 
4 2 . 31 

26.67 
29 . 1 6 

55.61 
55.27 

3 9.93 
35.48 

26 .77 
32.84 

58.86 
47.8 6 

8 . 61 
8 . 53 

9 . 75 
9.56 

10 . 77 
10 . 96 

10.14 
10.94 

10 . 43 
10 . 55 

11 . 24 
10.94 

9 . 56 
10 . 67 

8 . 20 
9 . 03 

10 . 20 
1 0 . 77 

8 .4 0 
8 .3 9 

VCH 

6 . 74 
6 . 66 

7.33 
7.63 

7.6 7 
7 . 3 3 

8. 77 
9.56 

7 804.97 
6996.94 

7 118.47 
6778.08 

6683.50 
6246.49 

7464. 27 
6592.11 

7979.88 
7200.79 

7 756.62 
759 1 .63 

7411 . 48 
8227.65 

7370.74 
778 4 .56 

7239.32 
7158 . 29 

8054 . 72 
7570.91 

8420.63 
8653.85 

8529.71 
902 1 .75 

8886 . 05 1 0 1 8 4 .43 
7565.70 9190. 1 0 

87 14.02 1 0103.05 
74 26.36 95 96.8 4 

7230.33 
6299.24 

7691.05 
7656.43 

841 4.56 9762.35 
7727 . 37 10 4 40.95 

PAGE 111 

AREA .01K 

9710 .8 3 1 2559.87 
8959.51 1 3 443 . 46 

8640. 69 9767.72 
76 31.74 982 9.69 

7794 . 27 916 6.49 
78 64. 8 5 10045. 99 

7032.1 3 755 5 . 62 
6 0 86. 5 8 6927. 08 

6.17 10131. 76 1 3 07 3 . 43 
6.59 8758.81 12690. 11 

8.17 
8.00 

8.06 
8.21 

8.0 7 
8.04 

6.98 
7.23 

7.21 
7.18 

6.15 
6 . 84 

7.28 
8.22 

7.47 
7.85 

6.32 
7.77 

10.17 
10 . 26 

7450.58 8345.53 
7195.84 8941.54 

7758.62 8388.50 
7086.04 8333.62 

7708.91 8457.1 6 
7394.03 8621.36 

8614 . 1 4 9777 . 08 
7965.31 9512 . 39 

7976.87 9869.01 
7887.01 8798.70 

9028.35 11082.37 
8187.46 10598.49 

7675 . 99 7674.24 
6849 . 57 7698.00 

86 67. 3 4 9057.26 
7849.29 9607.86 

9937.45 11060.39 
8137.59 9985.98 

7560.90 
7074 . 50 

7459 . 87 
82 72.58 

Hassayampa River CLOMR Submittal TDN 



HEC-2 Duplicate Effective Model 

• 23.160 
23.160 

23.260 
23.260 

21MAR07 

• 

1 

SECNO 

23.350 
23 . 350 

23.450 
23.450 

23.540 
23.540 

23.630 
23.630 

23.730 
23.730 

23.820 
23.820 

23- 92 0 
23.920 

24.01 0 
24.010 

24.110 
24.110 

24.200 
24.200 

24.300 
24.300 

24.390 
24.390 

24.490 
24.490 

24.580 
24 . 580 

24.680 
24.680 

24.770 
24.770 

24.870 
24 . 870 

21MAR07 

• 

SECNO 

24.960 
24.960 

25.060 
25.060 

25.150 
25.150 

25.240 
25.240 

25.340 

Wood/Patel 

500.00 
500.00 

500.00 
500.00 

13o36o57 

XLCH 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500 . 00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

13o36o57 

XLCH 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 

.00 

.00 

.00 

.00 

ELTRD 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00. 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

ELTRD 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

ELLC 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

ELLC 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

HASSHEC2.DAT 

1 281.40 
1 281.40 

1285.50 
1285.50 

57230 . 00 
57230 . 00 

57230.00 
57230.00 

ELMIN Q 

1 287.40 57230.00 
1287.40 57230.00 

1289.90 57230.00 
1289.90 57230.00 

1291 .30 57230.00 
1291.30 57230.00 

1293.40 
1293.40 

1295.4 0 
1 29 5 .4 0 

1 296.90 
1296 . 90 

1298.80 
1298.80 

1300.70 
1 300.7 0 

1303. 10 
1303. 10 

1304.70 
1304 . 70 

57230.00 
57230.00 

57230.00 
5 723 0 . 00 

57230.00 
57230 . 00 

57230.00 
57230.00 

57230 . 00 
57230 . 00 

57230 . 00 
57230.00 

57230.00 
57230.00 

1 308.70 57230. 0 0 
1 308. 70 57230.00 

1310.80 57230.00 
1310 . 80 57230.00 

1312.70 57230.00 
1312.70 57230.00 

1315 . 20 57230 . 00 
1315.20 57230.00 

1316.60 57230.00 
1316.60 57230.00 

1320. 10 57230.00 
1320 . 10 57230.00 

1322.50 57230.00 
1322 . 5 0 57230.00 

ELMIN Q 

1 323.70 57230.00 
1 323.70 57230.00 

1325.90 57230.00 
1325.90 57230.00 

1329. 1 0 57854 . 00 
1329. 1 0 57854.00 

1331.00 
1331 . 00 

57854.00 
57854 . 00 

1334. 1 0 57854 . 00 

1290.08 
1290.53 

1292.88 
1293.25 

CWSEL 

1295.23 
1295.20 

1297.78 
1297.87 

1298.69 
1298 . 88 

1300.01 
1300.12 

1302.07 
1302 . 1 6 

1304. 1 8 
1304 -24 

1306-54 
1306.61 

1308.60 
1308.59 

1310.27 
131 0.27 

1312.43 
131 2.43 

1314.89 
1314.91 

13 1 7.40 
1 31 7.44 

1319 . 11 
1319 . 25 

1321.60 
1321.81 

1323.57 
1323 . 78 

1326.33 
1326.68 

1328.50 
1328.99 

CWSEL 

1330.43 
1330.79 

1332.55 
1332.78 

1334-49 
1334.82 

1 337.85 
1338.11 

1341.00 

.0 0 

.00 

.00 

.00 

CRIWS 

1295.22 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

CRIWS 

.00 

.00 

.00 

.00 

.00 

.00 

1337.85 
1338.11 

.00 

1 2 91.0 6 
1291 . 72 

12 94.13 
1294. 39 

EG 

12 9 6 . 8 3 
1296 . 95 

1298.50 
1298.72 

1299.48 
1299.70 

1301.02 
1301.18 

1303.01 
1303 .13 

1305.27 
1305.37 

1307.57 
1307.61 

1309.44 
1309 . 43 

1311 . 26 
1311.26 

1313.29 
1313.31 

1315 . 91 
1 315.93 

13 1 7 . 98 
1318 . 09 

1320.10 
1320.37 

1322.36 
1322 . 70 

1324.66 
1325.13 

1327.16 
1327.79 

1329 . 21 
1329 . 83 

EG 

1331.34 
1331 . 75 

1333.24 
1333.67 

1335.49 
1335.79 

1339.09 
1339 . 49 

1341.66 

W/P Job No . .52556.03-.52559.03 

54.06 
54.32 

53. 68 
4 2.85 

10*KS 

54.33 
5 7. 5 9 

25 .88 
2 7.43 

26.27 
2 4.63 

37 . 98 
3 7.10 

41.15 
40 . 56 

50.36 
50.01 

4 7 .77 
45.25 

33.38 
33.68 

40.37 
40.37 

43.46 
44.29 

64 . 31 
63.38 

28 - 92 
31.41 

60.31 
61.76 

35 . 69 
36.16 

56 . 90 
60 . 47 

44.24 
46.64 

38 . 85 
35 . 83 

10*KS 

48.69 
43.07 

36.03 
40.18 

53.58 
44.73 

86.74 

83 . 23 

31.51 

10 .70 
11- 35 

11. 23 
10.4 8 

VCH 

12 . 22 
12.53 

8.91 
9 . 26 

8.1 5 
8 .0 6 

8. 89 
8. 92 

8.58 
8.6 3 

9.80 
9.8 5 

9.92 
9.74 

8.6 2 
8.64 

8.82 
8.82 

8.17 
8.24 

8.66 
8.62 

6.26 
6.55 

8.23 
8.52 

7.41 
7.69 

8.97 
9.53 

8.12 
8.79 

7.62 
7.87 

VCH 

8.96 
8.91 

8.22 
8.96 

9.75 
9.35 

11.60 

11.85 

7783 . 85 
7020.35 

699 7. 98 
7 1 74.11 

PAGE 11 2 

7783 . 67 
7765.28 

7811.48 
874 2.49 

AREA . Ol K 

6785 . 17 7764 . 0 1 
6 1 98 . 71 7 541.2 6 

9469 . 73 11 2 4 9 . 2 2 
83 82.01 1 0927.58 

884 9 . 00 11 165 . 6 1 
8 412. 08 1153 2 .02 

768 5. 69 
73 60. 14 

7781. 23 
752 9 . 95 

7 53 3. 72 
7 315. 97 

775 9 . 25 
789 8 . 85 

8621. 98 
8582. 3 0 

7889. 1 1 
7888.83 

8172. 7 0 
7987.88 

928 6 . 27 
9395 . 3 5 

8 921.18 
8986.1 3 

80 64. 29 
8093 .13 

8280.2 9 
8507.51 

9906.0 6 
9861 .2 1 

900 7 . 8 3 
9007. 39 

8681.31 
8599.23 

7300.50 7136.22 
7264 . 80 7188.53 

9613 . 43 10641.69 
8868.93 10211.14 

7484.76 7369.62 
6819.96 7282.22 

8663.81 9579.39 
7623.07 9516.72 

7404.29 7587.02 
6216.26 7359.61 

8440.50 8604.20 
6921.82 8379.94 

9008.53 9182.26 
7971 . 63 9560.98 
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AREA .01K 

8260.57 8201.59 
7773.50 8720 . 70 

9364.18 9534 . 45 
8202.70 9029 . 02 

8263.48 7903 . 53 
8140.65 8650.78 

7305.91 

6832.02 

6211 . 89 

6341 . 60 

8.21 10002.71 1 0305.8 3 
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HEC-2 Duplicate Effective Model 

• 
25.340 

25.430 
25 . 430 

25.530 
25 . 530 

25.620 
25.620 

25.720 
25 . 720 

25 . 810 
25.810 

25.910 
25 . 910 

26.000 
26 . 000 

26 . 100 
26.100 

26.190 
26.190 

26.290 
26.290 

26.380 
26.380 

26. 480 
26 .480 

21MAR07 

• SECNO 

• 

26.570 
26.570 

26.670 
26.670 

26.760 
26.760 

26 . 850 
26 . 850 

26 . 950 
26.950 

27.040 
27.040 

27.140 
27.140 

27.230 
27.230 

27.330 
27.330 

27.520 
27.520 

27.610 
27.610 

27.780 
27 . 780 

27 . 970 
27.970 

Wood/Pate! 

500.00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500 . 00 
500 .00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500 .00 
500.00 

50 0.00 
500 . 00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.0 0 

XLCH ELTRD 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 .00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 0 0 

500.00 
500.00 

1000.00 
1000.00 

500 .0 0 
500 . 00 

860.00 
860 . 00 

1020.00 
1020.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

ELLC 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

HASSHEC2.DAT 

1334 . 10 57854.00 

1336.30 
1336.30 

57854.00 
57854 . 00 

1337 . 60 57854.00 
1337.60 57854.00 

1340.20 57854.00 
1340.20 57854.00 

1342.70 57854 . 00 
1342.70 57854.00 

1344.10 57854.00 
1344.10 57854.00 

1345.70 57854.00 
1345.70 57854.00 

1 347 .40 57854.00 
1347.40 57854.00 

1349.10 57854.00 
1349.10 57854.00 

1351.30 57854.00 
1351.30 57854.00 

1354 .90 57854.00 
1354 . 90 57854.00 

1356.10 57854 .00 
1356.10 57854.00 

1359.20 57854.00 
1359.20 57854.00 

ELM IN 

1361.20 
1361.20 

1363.90 
1363.90 

1366.60 
1366.60 

1368.20 
1368.20 

1368.90 
1368.90 

1371.10 
1371.10 

1375.00 
1375.00 

1379.60 
1379.60 

1 381.50 
1381 .50 

1384.70 
1384.70 

1387.70 
1387.70 

1389.60 
1389.60 

1392.90 
1392.90 

Q 

57854.00 
57854 . 00 

57854.00 
57854.00 

57854 . 00 
57854.00 

57854.00 
57854.00 

5785 4.00 
57854.00 

57854.00 
57854.00 

57854 . 00 
57854.00 

57854 . 00 
57854 . 00 

57854.00 
57854.00 

5785 4.00 
57854.00 

57854.00 
57854.00 

57854.00 
57854.00 

58418 . 00 
58418.00 

1341.32 

1342.66 
1343 . 04 

1344.63 
1344.89 

1346.99 
1347.18 

1349.23 
1349.59 

1351.37 
1351 . 80 

1353.37 
1353.88 

1355.36 
1355.80 

1357.73 
1358.30 

1360 . 07 
1360.50 

1362.52 
1362.99 

1364.71 
1365.19 

1366 . 64 
1366.95 

CWSEL 

1368.84 
1369 .03 

1371.42 
1371.40 

1373.18 
1373.59 

1375.41 
1375.83 

1376.87 
1377.35 

1379.35 
1380.00 

1382 .14 
1382.76 

1384.82 
1385 . 15 

1387.15 
1387 . 59 

1390.99 
1391.61 

1393.16 
1393.65 

1395.97 
1396 . 39 

1398.32 
1398.78 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

. 0 0 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

CR I WS 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

1342.14 

1343.43 
1343.86 

1345.57 
1345.92 

1347 . 79 
1348 . 21 

1350.08 
1350 . 64 

1352.21 
1352.85 

1354.08 
1354.71 

1356.12 
1356.81 

1358.43 
1359.08 

1360.67 
1361.25 

1363.16 
1363 . 82 

1365.29 
1365.85 

1367.30 
1367.70 

EG 

1369.81 
1369.93 

13 71. 97 
1372.18 

1373.80 
1374.33 

1376.02 
1376.55 

1377.47 
1378.08 

1379.84 
1380.64 

1382 . 64 
1 383.3 1 

1385.44 
1385.95 

1387.95 
1388.53 

1391.43 
1392.18 

1393.77 
1394 . 34 

1396.26 
1396.73 

1398.76 
1399.30 

W/P Job No .. 52556.03-.52559.03 

3 3.64 

41.18 
38.81 

45.39 
44.39 

47.02 
52 . 39 

44.74 
46.77 

43.09 
43.21 

38.98 
35.97 

49.26 
52.43 

45.97 
40 . 55 

43 . 71 
46.65 

48 . 64 
49 . 96 

37.96 
34 . 20 

47.21 
44.56 

10*KS 

52.21 
44.82 

44.18 
56.26 

63.19 
61.73 

58.94 
54.33 

61.70 
61.45 

43.57 
49.75 

41.68 
35.80 

53.39 
56.83 

61 . 35 
57.68 

37.79 
37.01 

68 . 10 
57.56 

21.64 
20.60 

59.81 
56 . 00 

8.84 

10.70 
10.81 

9.61 
9.83 

8.48 
.25 

8.43 
9.10 

8.26 
8.85 

7.65 
7 . 97 

7.79 
8.72 

7.45 
7.78 

7.03 
7.91 

8.00 
8.80 

7.21 
7.38 

6.37 
6.57 

VCH 

5.80 
5.61 

5.73 
6.44 

5.89 
6.37 

5.29 
5.76 

5.85 
6.81 

5. 91 
7.39 

7.26 
7 . 51 

8.73 
9 .53 

9. 1 5 
9.50 

5.98 
6.52 

7 . 34 
7.42 

5. 09 
5.30 

5.75 
6 . 24 

9017 . 32 9975.19 

9871.62 
9558. 78 

9015.69 
9287.19 

9042.65 8587.56 
8586.20 8683 . 64 

9163.44 8436.76 
8088.23 7993.24 

8871.18 8649.55 
7971.81 8459.26 

8953.42 8813.25 
8106.95 8801.55 

9417 . 74 9265.99 
8712 . 80 9646.44 

8758.78 8242.88 
7760.19 7990 . 09 

9020.45 8533.05 
8674. 2 9 9085.65 

9553.21 8750.79 
8691.76 8470.57 

9614.95 8295.17 
8491.24 8185.02 

9953.30 9390.04 
9257.34 9892.54 

9307.97 8419 . 76 
8645.15 8666.98 
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AREA 

8406.90 
8516.72 

10048.22 
8402.95 

9198.97 
8373.47 

9393.33 
8723.29 

9308.12 
8520.33 

10322.50 
9087.62 

10656.81 
10175.36 

10328.42 
9020 . 41 

9497.24 
8596.82 

11592. 62 
10213.86 

9881.39 
9284.48 

.01K 

8007.10 
8641.34 

8704.27 
7713.04 

7277.79 
7363.34 

7535.69 
7848.89 

7365.48 
7380 . 24 

8764.57 
8202.63 

8960.88 
9669.46 

7917.44 
7674.57 

7386.41 
7617.35 

9411.66 
9510.21 

7010.82 
7625.46 

15588.02 12438 . 02 
13932.80 12747.81 

11375.92 7553.91 
10233.64 7806.52 
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HEC-2 Duplicate Effective Model 

• 28.090 
28.090 

2 8 .190 
2 8. 190 

28.280 
28.280 

28.380 
2 8. 3 80 

21MAR07 

• 

1 

SECNO 

28.470 
28 . 470 

2 8. 570 
28.570 

28.660 
28.660 

28.760 
28.760 

28.850 
28.850 

28 . 950 
28.950 

29.040 
29.040 

29.130 
29.130 

29.230 
29.230 

29.320 
29.320 

29 . 420 
29.420 

29.510 
29.510 

29.610 
29.610 

29.700 
29 .700 

29.800 
29.800 

29.890 
29.890 

29.990 
29.990 

21MAR07 

• 
SECNO 

30.080 
30.080 

30.180 
30.180 

Wood/Patel 

660.00 
660.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

13o36o57 

XLCH 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 .0 0 
500 . 00 

500 .00 
500.00 

500.00 
500 .00 

500 . 00 
500.00 

500.00 
500 . 00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500 . 00 
500.00 

500 .00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
50 0 .00 

13o36o57 

XLCH 

500.00 
500.00 

500 . 00 
500.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

ELTRD 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.oo 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

ELTRD 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.oo 

.00 

.00 

ELLC 

.00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

ELLC 

.00 

.00 

.00 

.00 

HASSHEC2.DAT 

1396.90 
1396.90 

58418.00 
58418.00 

1397.70 58418.00 
1397 .70 58418.00 

1401.90 58 41 8.00 
140 1. 90 58418 . 00 

1404.00 58 418 .00 
1404.00 58418.00 

ELMIN Q 

14 07.10 58418.00 
1407.10 58418.00 

1410.10 584 18.0 0 
1410.10 584 1 8.00 

1411.70 58418.00 
1411.70 58418.00 

1415.00 58418.00 
1415.00 58418.00 

1417.40 58418 . 00 
1417.40 58418.00 

14 2 0.10 58418.00 
14 2 0 . 10 58418 . 00 

142 1 .00 584 18.00 
1 421.00 584 1 8.00 

1424.90 
1424.90 

58418.00 
58418 . 00 

1427.60 584 18.00 
1427.60 58418.00 

14 29 . 80 58418 .00 
1429.80 58418 .00 

143 1.50 58418 . 00 
1431.50 58418. 00 

1435.60 58418.00 
1435 .60 58418.00 

1437.80 58418.00 
14 37 .80 58418.00 

1442.00 584 18.00 
1442.0 0 58418 . 00 

1444.40 58418.00 
144 4.40 58418.00 

1447.50 58 418.00 
1447.50 58418.00 

1 450.60 58418.00 
145 0 . 60 58418.00 

ELMIN Q 

1453.30 584 18.00 
1453.30 58418.00 

1455.40 
1455 . 40 

584 1 8 . 00 
58418.00 

1401.32 
1401.84 

1403 . 59 
1404 . 49 

1406.59 
1407.40 

1409.35 
1409 . 91 

CWSEL 

1411.92 
1412 . 76 

1415 . 09 
1415.4 6 

141 7.80 
1417.96 

1420.55 
1421.13 

1423.36 
1424.0 6 

1425.65 
1426.43 

1427 . 81 
1428 . 35 

1430.79 
1430 . 96 

1433 .0 9 
1433 .22 

1435.90 
1435 . 99 

1438.21 
1438.23 

1 440.88 
1440.91 

1443 . 94 
1444.06 

1446. 64 
1446.71 

1 449.66 
1449.68 

1452.52 
1452 . 65 

1 455.21 
1 455 . 24 

Cl'ISEL 

1457.90 
1458.12 

1460.74 
1460.71 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.oo 

CRIWS 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

CR IWS 

. 00 

.00 

.00 

.00 

1401.65 
1402.32 

1403.99 
1405.03 

1406.98 
1407.82 

1409.74 
1410.39 

EG 

1412.37 
1413.29 

1415.64 
1415 . 96 

1418.23 
1418.58 

1421.02 
1421.71 

1423-75 
1424.62 

1426.04 
1426.92 

1428.44 
1428.96 

1431.16 
1431.35 

1433.49 
1433.66 

1436 . 30 
1436.41 

1438.63 
1438.66 

1441.39 
1441.45 

14 44 . 31 
1444.48 

1447.20 
1447.26 

1450 . 13 
1450.2 7 

1453.10 
1453.21 

1455.75 
1 455 . 97 

EG 

1458. 60 
1458.77 

1461.35 
1461.37 

W/P Job No . . 52556.03-.52559.03 

46.74 
49.39 

56.71 
67.43 

60.57 
45.67 

45.00 
53.14 

10*KS 

57 . 48 
61.41 

61.66 
44.95 

51.28 
63.69 

68.73 
63.25 

49.36 
53.66 

46.2 1 
40.55 

57.87 
46. 18 

38.60 
37.48 

65.63 
64.95 

52 . 64 
51 . 79 

41.36 
40.85 

73.48 
75.77 

46.97 
47.44 

58.16 
54.04 

55 . 04 
63.02 

55 . 49 
48 . 74 

52.49 
62.97 

10*KS 

59.85 
49.81 

51.35 
55 . 14 

5.06 
5.97 

12673.07 
10531.97 

8544.62 
8312.65 

4 . 56 11563.69 7757.65 
5.93 9973.80 7114.27 

4.82 11648.40 7506.27 
5.27 11278.55 8644.23 

4.55 11757.52 8708.33 
5.66 10575.06 8014.05 

VCH 

4.62 
5.99 

6.23 
5.79 

5.56 
6.43 

5.52 
6.15 

4.73 
5.87 

4. 71 
5.33 

4 . 88 
5.00 

4.95 
5.04 

5.21 
5 . 40 

4 . 93 
5.02 

5.24 
5.23 

5.3 1 
5.45 

4.99 
5.18 

6.46 
6.32 

6.03 
6.50 

6.32 
6 . 10 

6.39 
7.03 

VCH 

6.79 
6.51 

6.68 
6.89 
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AREA 

11015.57 
10177.62 

10113.47 
10551.00 

11156.22 
9337.52 

10667.33 
9559.34 

11741.15 
9770.64 

11851.51 
10566.86 

10186.05 
1 0043.70 

12410.81 
11587.71 

11509.53 
10905.30 

11 873.26 
11289.61 

1 1342.12 
11178.56 

104 63.90 
9981. 29 

12068 .68 
11254 .43 

10104.28 
10055.48 

10 920.70 
9696.86 

1 0139.66 
10124 .78 

10313.20 
8830 . 91 

PAGE 116 

.01K 

7705.49 
7454.45 

7439.40 
8713.21 

8158.06 
7320 . 07 

7046 . 30 
7345.29 

8314.73 
7974.81 

8593.86 
9173.29 

7679.51 
8596.28 

9402.25 
9542.34 

7211.20 
7248.40 

8051.52 
8117.74 

9083 . 70 
9139.72 

6814.83 
6711.04 

8524.04 
8481.73 

7660 . 28 
7 946 . 68 

7874.56 
7358.53 

7842.35 
8367.59 

8063.31 
7361. 71 

AREA .01K 

9494.00 7551.20 
9590 . 67 8277.10 

9861.29 
9342.73 

8152.06 
7867.23 

Hassayampa River CLOMR Submittal TDN 



HEC-2 Duplicate Effective Model 

• 
30.270 
30.270 

30 . 370 
30.370 

30.460 
30.460 

30.560 
30.560 

30.650 
30.650 

30.740 
30.740 

30.840 
30 . 840 

30 . 930 
30.930 

3l.. 030 

31.030 

500.00 
500.00 

500 . 00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 

500.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.oo 

.00 

21MAR07 13o36o57 

YAMPA RIVER JOB #04856-0 

SUMMARY PRINTOUT TABLE 150 

• 

• 

SECNO 

15.680 
15.680 

15.780 
15.780 

Q 

55980.00 
55980.00 

55980.00 
55980 . 00 

CWSEL 

1130.39 
1130.46 

1131.84 
1131.86 

15 . 870 55980.00 1133.03 
15.870 55980.00 1133.24 

15 . 970 55980.00 1135.11 
15.970 55980.00 1135.21 

16.060 55980.00 1136.63 
16 . 060 55980 . 00 1136.63 

16.160 55980.00 1138.2 1 
16.160 55980.00 1138.28 

16.250 55980.00 1141.14 
16.250 55980.00 1141.26 

16.350 55980.00 1142.38 
16.350 55980.00 114 2. 44 

16.440 55980.00 1144.31 
16 .440 55980.00 1144.31 

16 .530 55980.00 1146.91 
16.530 55980 . 00 1146.92 

16.630 55980.00 1148.55 
16.630 55980.00 1148.60 

16.720 55980.00 1150.65 
16.720 55980.00 1150.67 

1 6. 820 55980.00 1152.65 
16 .820 55980.00 1152.67 

16.910 
16.910 

17.010 
17 . 010 

55980.00 
55980.00 

55980.00 
55980.00 

1154.38 
1154.46 

1156.97 
1157 . 15 

Wood/Patel 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

DIFWSP 

.00 

.07 

. 00 

.02 

.00 

.21 

.00 

. 1 0 

.00 

.01 

.00 

.07 

. 00 

.12 

.00 

.OS 

.00 

.00 

.00 

.01 

.00 

. 05 

.00 

.02 

.00 

.02 

. 00 

.08 

.00 

.18 

1458.10 
1 458.10 

1461.30 
1461.30 

HASSHEC2.DAT 

58418.00 
58418.00 

58418 . 00 
58418.00 

14 63 .64 
1463.70 

1466.73 
1466.70 

1463.80 58418.00 
1463.80 58418.00 

1469.26 
1469.28 

1 466. 80 58418.00 
1466.80 58418.00 

1471.68 
1471.68 

1469 . 50 58418.00 
1469.50 58418.00 

1474.39 
1474.38 

1473.00 58418.00 
1473.00 58418.00 

1477.16 
1477.17 

1474.80 58418.00 
1474.80 58418.00 

1479.78 
1479.82 

1477.00 58418.00 
1 47 7.00 58418.00 

1481.87 
1482. 1 6 

1479.50 59030.00 

1 479. 50 59030.00 
1484.57 

1485.07 

DIFWSX 

.00 

.00 

1.45 
1 .40 

1.19 
1.38 

2.08 
1.97 

1. 52 
1.43 

1. 58 
1. 64 

2 . 93 
2.98 

1.25 
1.18 

1. 92 
1. 87 

2.60 
2.61 

1. 64 
1 . 68 

2.10 
2.07 

2.00 
2.00 

1. 73 
1. 79 

2.59 
2.69 

DIFKWS 

.00 

.07 

.00 

.02 

TOPWID 

1 997. 4 2 
1753.00 

2146.44 
1 659. 1 6 

.00 2564.06 

.21 1830.00 

.00 2513.06 

. 1 0 2020.00 

.00 2636.70 

.01 2195.00 

. 00 2710. 5 2 

.07 2407.00 

.00 3022.79 

.12 2665.00 

.00 2931.65 

.05 2735.00 

.00 2876.54 

. 00 2749 . 66 

.00 3008.63 

.01 2640.00 

. 00 2748 . 04 

.05 2527.00 

.00 2911.30 

.02 2511.00 

.00 2744.16 

.02 2456.00 

.00 

.08 

.00 

.18 

2907.12 
2495.00 

3428.92 
2435.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

XLCH 

. 00 

.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

505.00 
505.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
5 00 . 00 

500.00 
50 0.00 

500.00 
500.00 

1464.28 
1464.30 

1467.32 
1467.31 

1469.77 
1469.79 

1472.29 
1472 . 29 

1474.93 
1474.94 

14 77 .84 
1477.86 

1480 . 24 
1480.35 

1482.38 
1482.86 

1485.14 

1485.68 

W/P Job No . .52556.03-.52559.03 

6 6 . 46 
61.97 

54.52 
56.89 

47.57 
47. 12 

56.59 
56. 19 

53.53 
54 .12 

66.71 
66. 43 

39 . 67 
42.29 

56 .47 
64.95 

67.38 

53.87 

6.86 
6. 71 

6.75 
6.84 

9308.38 
9527.29 

9858.16 
9714.87 

6.19 10630. 92 
6.19 10573.76 

6.58 9676.04 
6.57 9689.98 

6.46 10091.41 
6.49 9952.34 

7.08 9331.11 
7.08 9211.75 

5.95 112 62 . 34 
6.20 10239 . 24 

6.18 10401. 45 
7.05 8886.34 

6.65 10104.25 

6.52 9500.75 

PAGE 117 

7165.76 
7420.67 

7911 .5 8 
7744.80 

8470 . 15 
8510.59 

7765.44 
7793.11 

7984.24 
794 1 .21 

7152.16 
7167.71 

9274.71 
8982.70 

7773.72 
72 48.58 

7191.26 
8042.42 

Hassayampa River CLOMR Submittal TDN 



HEC-2 Duplicate Effective Model 

• 

17.100 55980.00 
17.100 55980.00 

1158.99 
1159.21 

1 
21MAR07 13,36,57 

• 

1 

SECNO Q CWSEL 

17.200 55980.00 1160.84 
17.200 55980.00 1161.24 

17.290 55980.00 1162.69 
17.290 55980.00 1163 . 35 

17.390 55980.00 1165.28 
17.390 55980.00 1166.18 

17 . 480 55980.00 1167.38 
17.480 55980.00 1168.21 

17.580 55980.00 1169 . 82 
17.580 55980 . 00 1170.64 

17.670 55980.00 1172.29 
17 . 670 55980.00 1172.68 

17.770 55980.00 1174 . 58 
17.770 55980.00 1174.92 

17.860 55980.00 1176.91 
17.860 55980.00 1176.98 

17.950 55980.00 1178.56 
17.950 55980.00 1178 . 74 

18.050 55980.00 11 80.65 
18.050 55980.00 11 81. 39 

18 . 140 
18.140 

55980.00 
55980.00 

18.240 55980 . 00 
18.240 55980.00 

18 . 330 55980.00 
18.330 55980.00 

18.430 55980.00 
18.430 55980.00 

1 8.520 55980.00 
18.520 55980.00 

18.620 55980.00 
18 . 620 55980.00 

18.710 55980 . 00 
18.710 55980.00 

1182.22 
1182.85 

1183.66 
1184. 16 

1185.74 
1185.90 

1188.17 
1188.32 

1190. 97 
1190 . 97 

1192.88 
1192. 88 

1194.99 
1195 . 23 

21MAR07 13,36,57 

• 

SECNO Q 

18.810 55980.00 
18.810 55980.00 

18.900 56604.00 
18.900 56604 . 00 

19.000 56604.00 
19 . 000 56604.00 

19.090 56604.00 
19.090 56604.00 

19.190 
19.190 

56604.00 
56604.00 

CWSEL 

1197.09 
1197.42 

1198.77 
1199.00 

1200.81 
1201.43 

1202 . 42 
1203.02 

1205 . 08 
1205 . 57 

Wood/Pate! 

.00 

.22 

DIFWSP 

.00 

.40 

.00 

.66 

. 00 

.90 

.00 

.83 

.00 

.81 

.00 

.39 

.00 

.34 

.00 

.07 

.00 

.18 

. 00 

. 74 

.00 

.63 

.oo 

.so 

.00 

.15 

.00 

.15 

.00 

.00 

.00 

.00 

.00 

. 24 

DIFWSP 

.00 

.33 

.00 

.24 

.00 

.61 

. 00 

.60 

.00 

.49 

2 . 02 
2.06 

DIFWSX 

1.85 
2.04 

1. 85 
2.11 

2.59 
2.83 

2 .1 0 
2.02 

2.45 
2 . 43 

2.47 
2.04 

2.29 
2.25 

2.33 
2.06 

1. 65 
1. 76 

2 .09 
2.65 

1. 57 
1.46 

1 . 44 
1.31 

2.08 
1. 73 

2.43 
2 . 42 

2 . 80 
2.65 

1.91 
1. 91 

2.11 
2.35 

DIFWSX 

2.10 
2.19 

1. 68 
1. 58 

2.05 
2.42 

1. 60 
1.59 

2.66 
2.56 

HASSHEC2.DAT 

.00 

.22 
3423.53 
2280.00 

DIFKWS TOPWID 

.00 3415.27 

.40 2045.00 

.00 3297.14 

.66 1815.00 

. 00 3160.50 

. 90 1675.00 

.00 3274.55 

.83 1585.00 

.00 2438 . 94 

.81 1550 . 00 

.00 2574.67 

.39 1550.00 

.00 2225.46 

.34 1568.00 

.00 2069.53 

.07 1505.00 

.00 2147.53 

. 1 8 1260 .00 

.00 2469.84 

.74 1340.00 

.00 

.63 
2370.50 
1456.00 

.00 2240.67 

.so 1576.00 

.00 1878.24 

. 15 1607.00 

.00 1883.17 

.15 1701.00 

.00 2246. 11 

. 00 212 1.75 

. 00 2959.85 

.00 2330 . 00 

.00 3782.91 

.24 2480.00 

DIFKWS 

.00 

.33 

.00 

.24 

.00 

.61 

.00 

.60 

.00 

.49 

TOPWID 

391 7.80 
2435.00 

3810.22 
2280.00 

3917 . 46 
2075.00 

3988.40 
1820.00 

2796.19 
1530.00 

500.00 
500 . 00 

XLCH 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

XLCH 

500 .00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

W/P Job No .. 52556.03-.52559.03 
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HEC-2 Duplicate Effective Model 

• 
19.280 
19 . 280 

19.380 

56604.00 
56604.00 

56604.00 

1207.17 
1207.77 

1209.40 
19.380 56604.00 1210.03 

19.470 56604.00 1211.47 
19.470 56604.00 1212.02 

1 9.560 56604.00 1214.15 
19.560 56604.00 1214. 56 

19.660 56604.00 1217.07 
19.660 56604.00 1217.48 

19.750 56604.00 1219.08 
19.750 56604.00 1219.65 

19 . 850 56604.00 12 21.92 
19.850 56604.00 1222.11 

19.940 56604.00 1223.33 
19.940 56604.00 1223 . 40 

20.140 56604.00 1226.30 
20.140 56604.00 1227.10 

20.320 56604.00 1229.34 
20.320 56604.00 1229.98 

20 .420 56604 . 00 1231 . 14 
20 .420 56604.00 1231.49 

20.510 56604.00 1233.69 
20.510 56604.00 1233.97 

21MAR07 13 o36o57 

• 

• 

SECNO 

20.610 
20.610 

Q 

56604.00 
56604.00 

CWSEL 

1235.72 
1236.14 

20.700 56604.00 1237.85 
20.700 56604.0 0 1238.21 

20.800 56604.00 1239.80 
20.800 56604.00 1240.41 

20.890 56604.00 1242.62 
20.890 56604.00 1242.84 

20.980 56604.00 1245.19 
20 . 980 56604.00 1245.24 

21.080 56604 . 00 1248.05 
21.080 56604.00 1248.16 

21.170 56604.00 1250 . 40 
21.170 56604.00 1250 .73 

21.270 56604.00 1252.52 
21.276 56604.00 1252.80 

21.360 56604.00 1254.49 
21.360 56604.00 1254.56 

21.460 56604 . 00 1256.07 
2 1 .460 56604.00 1256.43 

21 . 550 56604 .00 1257.90 
21 . 550 56604.00 1258.27 

21.650 56604 . 00 1260.30 
21.650 56604 .00 1260.81 

21.740 
21.740 

56604.00 
56604.00 

21.840 56604.00 

1261.78 
1262 . 23 

1262.92 

Wood/Patel 

.00 

.60 

.00 

.62 

.00 

.55 

.00 

.41 

.00 

. 40 

.00 

.58 

.00 

.19 

.00 

.07 

.oo 

.80 

.00 

.64 

.oo 

.34 

.00 

.28 

DIFWSP 

.00 

.42 

. 00 

.37 

.00 

.60 

.00 

. 22 

.00 

.05 

.00 

.12 

. 00 

.33 

.00 

.28 

. 00 

.08 

.00 

.36 

. 00 

. 37 

. 00 

.51 

.00 

.45 

.00 

2.09 
2.20 

2.23 
2. 26 

2.07 
1. 99 

2.68 
2.54 

2. 92 
2.92 

2.01 
2.18 

2.84 
2 . 45 

l. 42 
l. 30 

2.97 
3 . 70 

3.04 
2.87 

l. 81 
1.51 

2.54 
2.48 

DIFWSX 

2.03 
2.17 

2.13 
2.08 

l. 96 
2.19 

2.82 
2.43 

2.57 
2.40 

2.86 
2.93 

2.35 
2.56 

2.13 
2.07 

1 . 96 
l. 76 

l. 58 
l. 87 

l. 83 
1.84 

2.40 
2.54 

1.48 
1. 42 

.14 

HASSHEC2.DAT 

. 00 

. 60 

.00 

2566.51 
1 335.00 

2268.05 
. 62 1225 . 00 

.00 2149.15 

.55 1235.00 

.00 1756 . 88 

. 41 1055.00 

.00 1830 . 37 

.40 1060 . 00 

. 00 1622.27 

. 58 1140.00 

.00 2210.55 

. 19 1395.00 

.00 2303.99 

.07 1475.00 

.oo 2642.33 

.80 1535 . 00 

.00 2914.20 

.64 1584.00 

.00 2868.26 

.34 1704.00 

.00 3062.92 

.28 1864.00 

DIFKWS 

.00 

.42 

TOPWID 

2986 . 94 
1905.00 

. 00 2898.83 

.37 1790 . 00 

. 00 2769.06 

.60 1705.00 

.00 2530.54 

.22 1625.00 

.00 1873.82 

.05 1515.00 

.00 1977.02 

.12 1535 . 00 

.00 2375.98 

.33 1580 . 00 

.00 2057.20 

. 28 1645.00 

.00 2277.49 

.08 1735 . 00 

.00 2353.05 

.36 1799.00 

.00 2505 . 52 

. 37 1785.00 

.00 2412.97 

.51 1725.00 

.00 

.45 

.00 

2458.93 
1700.00 

2492 . 21 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

1020 . 00 
1020.00 

975 . 00 
975.00 

500.00 
500.00 

500.00 
500.00 

XLCH 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 

W/P Job No . .52556.03-.52559.03 
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HEC-2 Duplicate Effective Model 

• 
21.840 56604.00 

21.930 56604.00 
21.930 56604.00 

22.030 57230.00 
22.030 57230.00 

22. 120 57230.00 
22.120 57230.00 

1263.23 

1264.59 
1264.91 

1266.76 
1266.76 

1268.95 
1269.27 

21MAR07 13o3 6 o57 

• 

SECNO Q 

22.210 57230.00 
22 .210 57230.00 

22.3 10 57230.00 
22.310 57230.00 

22.400 57230.00 
22.4 00 57230.00 

22 .500 57230.00 
22.500 57230.00 

22 .590 57230.00 
22.590 57230.00 

22.690 57230.00 
22.690 57230.00 

22 .780 57230.00 
22.780 5 7230 .00 

22.880 
22.880 

22.970 
22.970 

57230.00 
57230.00 

57230.00 
57230.00 

CWSEL 

1270.11 
1270.44 

1272.53 
1272.61 

1274 .84 
1274.95 

1277.07 
1277 . 12 

1278.70 
1279.06 

1280.30 
1280.81 

1281. 91 
1282.48 

1283.99 
1284.65 

1285.52 
1286.17 

23.070 57230.00 1287.23 
23.070 57230.00 1288 . 04 

23 .160 57230 . 00 1290.08 
23. 1 60 57230.0 0 1290.53 

23.260 57230.00 1292.88 
23.260 57230 .00 1293.25 

23.350 57230.00 1295.23 
23.350 57230.00 1295.20 

23.45 0 57230.00 1 297 . 78 
23.450 57230.00 1297 . 87 

23.540 57230.00 1 298.69 
23.540 57230.00 1298.88 

23.630 57230.00 1 300.01 
23.630 57230.00 1300.12 

23.730 57230.00 1 302.0~ 

23.730 57230.00 1 302 . 16 

21MAR07 13o3 6 o5 7 

• 
SECNO Q 

23 . 820 57230.00 
23.820 57230.00 

23.920 
23 . 920 

24.010 
24.010 

57230.00 
57230 . 00 

57230.00 
57230.00 

CWSEL 

1304. 1 8 
1304.24 

1306.54 
1 306.61 

1308.60 
1308.59 

Wood/Patel 

.32 

.00 

.32 

.00 

.00 

.00 

. 31 

DIFWSP 

.00 

.33 

.00 

.08 

.00 

. 11 

.00 

.06 

.00 

.36 

.00 

.51 

.00 

.57 

.0 0 

. 66 

.00 

.65 

.00 

.80 

. 0 0 

.45 

.00 

.37 

.00 
- .04 

. 00 

. 09 

.00 

.19 

.00 

.12 

.00 

.08 

DIFWSP 

.00 

.0 6 

.00 

.07 

.00 
- .01 

1.01 

1. 67 
1. 68 

2 .16 
1. 8 4 

2.20 
2.51 

DIFWSX 

1 .1 5 
1.1 8 

2 .42 
2.17 

2.3 1 
2.34 

2.23 
2. 17 

1. 63 
1. 93 

1. 60 
1. 75 

1 .61 
1. 67 

2 . 09 
2 . 17 

1. 53 
1.52 

1. 71 
1. 86 

2.85 
2.49 

2.80 
2.72 

2.35 
1. 95 

2.54 
2.68 

.91 
1. 0 1 

1. 32 
1.24 

2.0 7 
2.03 

DIFWSX 

2 .11 
2.09 

2 . 36 
2.37 

2.06 
1. 98 

HASSHEC2.DAT 

.32 

.00 

.32 

.00 

.00 

.00 

.31 

1715.00 

21 09.66 
1 750. 00 

2067.57 
1645.00 

2 168 . 48 
1567.00 

DIFKWS TOPWID 

.00 208 1 .53 

.33 1635.00 

.00 2287.44 

.08 1675.00 

. 00 2300.87 

.11 1 826.00 

.00 2222.77 

.06 1815 . 0 0 

. 00 2152.81 

. 36 1965.00 

.00 2435.23 

.51 1975.00 

.00 2469.86 

. 57 1845.00 

.00 

.66 

.0 0 

. 65 

2478 . 4 2 
1 775 . 00 

2343.57 
1690.00 

.00 2303.71 

.80 1540. 0 0 

. 00 2135 .1 9 

.45 1 640 .00 

.00 2104. 15 

. 37 1466 .0 0 

.00 2208.97 
-.04 1492.78 

.00 2308.02 

.09 1529.0 0 

.00 2255.24 

. 1 9 1590.00 

.00 1 989.03 

.12 1645 . 00 

.00 2024.22 

.08 1 781.00 

DIFKWS 

.00 

.06 

.00 

.07 

.00 
- .01 

TOPWI D 

2245.2 1 
2000 .00 

212 0. 83 
2120.00 

22 1 3.82 
2186.00 

500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

XLCH 

500.00 
500.00 

500.00 
500.00 

500. 00 
500 . 00 

500. 0 0 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

500 . 00 
5·oo.oo 

500 .0 0 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

XLCH 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

W/P Job No .. 52556.03-.52559.03 
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HEC-2 Duplicate Effective Model 

• 

• 

24 .110 
24.110 

57230.00 
57230.00 

1310.27 
1310 . 27 

24.200 57230.00 1312.43 
24.200 57230.00 1312.43 

24.300 57230.00 1314.89 
24.300 57230.00 1314.91 

24.390 57230.00 1317 . 40 
24.390 57230 . 00 1317.44 

24.490 57230.00 1319.11 
24.490 57230.00 1319 . 25 

24 . 580 57230 . 00 1321.60 
24.580 57230.00 1321.81 

24.680 57230 . 00 1323 . 57 
24.680 57230 . 00 1 323.78 

24.770 57230.00 1326.33 
24.770 57230.00 1326.68 

24.870 57230.00 1328.50 
24.870 57230.00 1328.99 

24.960 57230.00 1330 . 43 
24 . 960 57230.00 1330.79 

25.060 57230.00 1332.55 
25.060 57230.00 1332.78 

25 . 150 57854.00 1334 . 49 
25.150 57854.00 1334.82 

25.240 57854.00 1337.85 
25.240 57854.00 1 338.1 1 

25.340 57854.00 
25.340 57854.00 

1341. 00 
1341.32 

21MAR07 

• 

SECNO Q CWSEL 

25.430 57854.00 1342.66 
25.430 57854.00 1343.04 

25.530 57854.00 1344.63 
25.530 57854.00 1344.89 

25 . 620 57854.00 1346.99 
25.620 57854.00 1347 . 18 

25.720 57854 . 00 1349 . 23 
25 . 720 57854.00 1 349.59 

25.810 5785 4. 00 1351.37 
25 . 810 57854.00 1351.80 

25.910 57854.00 1353.37 
25.910 57854 . 00 1353 . 88 

26 .000 57854.00 1 355.36 
26.000 57854.00 1355.80 

26.100 57854.00 1357.73 
26.100 57854.00 1358.30 

26. 1 90 57854.00 1360.07 
26.190 57854.00 1360.50 

26.290 57854.00 1362.52 
26.290 57854.00 1362 . 99 

26.380 57854 . 00 
26.380 57854.00 

1364.71 
1365.19 

Wood/Patel 

.00 

.00 

.00 
- . 01 

.00 

.02 

.00 

.03 

.00 

.14 

.00 

. 21 

.00 

.21 

.00 

. 35 

.00 

.49 

.00 

.36 

.00 

.23 

.00 

.33 

.00 

.26 

. 00 

.32 

DIFWSP 

.00 

.38 

. 00 

.26 

.00 

.19 

.00 

.36 

.00 

.43 

.00 

.so 

. 00 

.44 

.00 

.57 

.00 

. 43 

.00 

.47 

.00 

. 48 

1. 67 
1. 68 

2 .16 
2. 1 5 

2.45 
2.48 

2.52 
2. 53 

1. 70 
1. 81 

2.49 
2.56 

1. 97 
1. 97 

2.76 
2.90 

2.17 
2.31 

1. 93 
1. 80 

2. 12 
1. 99 

1. 94 
2.04 

3.36 
3.29 

3.15 
3.21 

DIFWSX 

1. 66 
1. 72 

1. 97 
1. 85 

2.35 
2.29 

2 . 24 
2.41 

2.14 
2.21 

2.00 
2.0 7 

1. 99 
1. 92 

2 . 36 
2.50 

2.34 
2.20 

2 . 46 
2.49 

2.19 
2.20 

HASSHEC2.DAT 

. 00 

.00 
2227.70 
2226.91 

.00 2472.58 
- . 0 1 2290.00 

.00 2383.90 

.02 2311.00 

.00 2557.09 

. 03 2 14 5.00 

.00 2639. 16 

.14 1999.00 

.00 2764 .45 

.2 1 1868 . 00 

. 00 2739 .47 

. 2 1 1 685.00 

.00 2717.28 

.35 1665.00 

.00 2654 . 80 

.49 1 785.00 

.00 2622 . 06 

. 36 1985.00 

.00 2665.29 

.23 2080 .00 

.00 2913.08 

. 33 2245.00 

. 00 3052 .47 

.26 2450. 00 

.00 

.32 
3232.87 
263 5.00 

DI FKWS "TOPWID 

.00 3301.94 

.38 2830.00 

.00 3393.83 

.26 2915.00 

.00 3420 .81 

. 19 2801.00 

.00 3494 . 89 

. 36 2795 .00 

. 00 3682.10 

.43 2810.00 

. 00 354 1. 51 

.50 2785.0 0 

.00 3478.83 

.44 2723.00 

.00 3304.08 

.57 2665 .00 

.00 323 1. 90 

.43 26 1 0.00 

.00 3447.99 

. 47 2535 . 00 

.00 

.48 
354 7.60 
2495 . 00 

500.00 
500.00 

500.00 
500.00 

5 0 0 . 00 
500.0 0 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500. 00 

XLCH 

500.00 
500.0 0 

50 0.00 
500.00 

500.00 
500 . 00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.0 0 
500 . 00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

W/P Job No . .52556.03-.52559.03 

PAGE 123 

Hassayampa River CLOMR Submittal TDN 



HEC-2 Duplicate Effective Model 

• 
26.480 57854.00 
26.480 57854.00 

26.570 57854.00 
26.570 57854.00 

26.670 57854.00 
26.670 57854.00 

26.760 57854.00 
26.760 57854.00 

26.850 57854.00 
26.850 57854.00 

26.950 57854.00 
26.950 57854.00 

1366.64 
1366.95 

1368.84 
1369.03 

1371.42 
1371 . 40 

1373.18 
1373.59 

1375. _41 
1375.83 

1376.87 
1377.35 

21MAR07 13,36,57 

• 

SECNO Q 

27.040 57854.00 

27.040 57854.00 

27 . 140 57854.00 
27.140 57854.00 

27.230 57854.00 
27.230 57854.00 

27.330 57854.00 
27.330 57854.00 

27.520 57854.00 
27.520 57854.00 

27.610 57854.00 
27.610 57854.00 

27 . 780 57854.00 
27.780 57854.00 

CWSEL 

1.379.35 

1380.00 

1382.14 
1382.76 

1384.82 
1385 . 15 

1387.15 
1387.59 

1 390.99 
1391. 6 1 

1 393.16 
1393.65 

1395.97 
1396.39 

27.970 58418.00 1398.32 
27.970 58418.00 1398.78 

28.090 58418.00 1401.32 
28 . 090 58418.00 1401.84 

28.190 58418.00 1403.59 
28 . 190 58418.00 1404.49 

28.280 58418.00 1 406.59 
28.280 58418.00 1407.40 

28.380 58418.00 1409.35 
28.380 58418.00 1409.91 

28.470 58418.00 1411.92 
28 . 470 58418.00 1412.76 

28.570 584 18.00 1415.09 
28.570 58418.00 1415.46 

28.660 58418.00 1417.80 
28.660 584 1 8.00 1417.96 

28.760 58418.00 1420.55 
28 . 760 58418.00 1421.13 

28.850 58418.00 1423.36 
28.850 58418.00 1424.06 

21MAR07 13,36,57 

• SECNO Q CWSEL 

28.950 58418.00 14 25.65 

Wood/Patel 

.00 

.31 

.00 

. 1 9 

.00 
- .01 

. 00 

.40 

.00 

.43 

.00 

.49 

DIFWSP 

.00 

.65 

.00 

.62 

.00 

. 33 

.00 

.43 

.00 

.61 

.00 

.so 

.00 

.42 

.00 

.46 

.00 

.52 

.00 

. 90 

.00 

.81 

. 00 

.56 

.00 

.84 

.00 

.37 

.00 

.16 

.00 

.58 

.00 

. 70 

DIFWSP 

.00 

1. 93 
1. 76 

2 . 20 
2.08 

2.58 
2.37 

.77 
2.18 

2.22 
2.25 

1 . 46 
1.52 

HASSHEC2.DAT 

.00 

.31 

.00 

3511.68 
2490.00 

366 1.00 
.19 2590.00 

.00 3899.50 
- . 01 2704.77 

.00 3956.58 

.40 2822.00 

.00 3739.79 

. 43 2865.00 

.00 3803.19 

.49 2928.00 

DIFWSX DIFKWS TOPWID 

2.49 . 00 3920.60 
3007.00 2.64 .65 

2 . 79 · .00 4031.27 
3100.00 2 . 76 .62 

2.68 .00 4375.37 
3308.00 2.39 .33 

2 . 34 .00 4653.33 
3478.00 2.44 .43 

3.84 . 00 5042.68 
3650. 0 0 4.02 . 61 

2 . 16 
2 . 05 

2.81 
2.74 

2 . 35 
2.39 

2.99 
3.06 

2.28 
2.66 

3.00 
2. 91 

2.76 
2 . 51 

2.56 
2.85 

3.17 
2.70 

2. 71 
2.50 

2.76 
3.17 

2.81 
2.93 

DIFWSX 

2.29 

. 00 

.so 

.00 

.42 

5080.18 
3760.00 

5342 . 53 
3960.00 

. 00 5737.15 

.46 4045 . 00 

.00 6019.79 

.52 4100.00 

.00 6075.07 

.90 4 1 95.00 

. 00 6105.22 

. 81 4409.00 

.00 5795.70 

.56 4669.00 

. 00 6301.54 

.84 4745.00 

.oo 5407.23 

.37 4515.00 

.00 5592 . 39 

.16 4295.00 

. 00 5537.20 

.58 3925 . 00 

.00 5600.84 

.70 3735.00 

DIFKWS TOPWID 

.00 5523.47 

500 . 00 
500.00 

500.00 
500.00 

500 . 00 
500 . 00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500.00 

XLCH 

500.00 

500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500 . 00 

1000 . 00 
1 000 . 00 

500 . 00 
500.00 

860 . 00 
860.00 

1020.00 
1020.00 

660.00 
660.00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500.00 

500.00 
500 . 00 

XLCH 

500 . 00 

W/P Job No .. 52556.03-.52559.03 
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HEC-2 Duplicate Effective Model 

• 

• 

28.950 58418 . 00 

29 . 040 58418.00 
29.040 58418.00 

1426.43 

1427.81 
1428.35 

29.130 58418.00 1430.79 
29.130 58418.00 1430.96 

29.230 58418.00 1433.09 
29.230 58418.00 1433.22 

29.320 58418.00 1435.90 
29.320 58418.00 1435.99 

29.420 58418.00 1438.21 
29.420 58418.00 1438.23 

29.510 58418.00 1440.88 
29.510 58418.00 1440.91 

29 . 610 58418.00 1443.94 
29.610 58418.00 1444.06 

29.700 58418.00 1446.64 
29.700 58418.00 1446.71 

29.800 58418.00 1449.66 
29.800 58418.00 1449.68 

29.890 58418 .00 1452.52 
29.890 58418.00 1452.65 

29.990 58418.00 1455.21 
29.990 58418.00 1455.24 

30.080 58418.00 1457.90 
30.080 58418.00 1458.12 

30.180 58418.00 
30.180 58418.00 

30.270 58418.00 
30 .270 58418.00 

30.370 58418.00 
30 . 370 58418.00 

30.460 58418.00 
30.460 58418.00 

1460.74 
1460.71 

1463.64 
1463.70 

1466.73 
1466.70 

1469.26 
1469. 28 

21MAR07 13,36 , 57 

1 

SECNO Q CWSEL 

30.560 58418.00 1471.68 
30 . 560 58418.00 1471.68 

30.650 58418.00 1474.39 
30 . 650 58418.00 1474.38 

30.740 58418.00 1477 . 16 
30.740 58418.00 1477.17 

30 .840 58418.00 1479.78 
30.840 58418 . 00 1479.82 

30.930 58418 . 00 1481.87 
30.930 58418 . 00 1482.16 

31.030 59030 . 00 1484.57 
31.030 59030.00 1485.07 

21MAR07 13,36 , 57 

.78 

.00 

.54 

.00 

.16 

. 00 

.13 

.00 

.09 

.00 

.02 

.00 

.03 

.00 

.12 

.00 

. 07 

.00 

. 03 

.00 

.13 

.00 

.03 

.00 

.21 

.00 
- .03 

.00 

.OS 

.00 
- . 03 

.00 

.02 

DIFWSP 

.00 

.00 

.00 
-.01 

.00 

.01 

.00 

.04 

.00 

. 29 

. 00 

.50 

~y OF ERRORS AND SPECIAL NOTES 

Wood/Pate! 

2.37 

.16 

. 92 

2 . 99 
2.61 

2 . 29 
2.26 

2.81 
2.77 

2.31 
2.24 

2.67 
2.68 

3.06 
3.15 

2.70 
2.65 

3.02 
2.97 

2.86 
2.97 

2.69 
2.59 

2.69 
2.88 

2.84 
2.60 

2 . 90 
2.99 

3.09 
3.00 

2.53 
2.58 

DIFWSX 

2.42 
2.40 

2.70 
2.70 

2.77 
2.79 

2.62 
2.65 

2.09 
2.33 

2. 71 
2. 92 

HASSHEC2.DAT 

.78 

.00 

.54 

3780.00 

5487.20 
4005.00 

.00 5929.40 

.16 4664.00 

.00 6063.22 

.13 5134.00 

.00 6158.35 

.09 5028.00 

.00 5358 . 43 

.02 4865.00 

.00 5382.70 

.03 4695.00 

.00 5558.04 

. 12 4540.00 

. 00 5340 . 72 

. 07 4525.00 

.00 5381.08 

.03 4381.00 

. 00 5189.05 

.13 4086.00 

.00 5194.83 

.03 3920.00 

.00 4553.46 

.21 3950.00 

.00 
-.03 

.00 

.05 

.00 
-. 03 

.00 

.02 

4547.11 
4095.00 

4161 . 38 
4161.00 

4380.63 
4376.92 

4727.72 
4590.00 

DIFKWS TOPWID 

.00 4600 . 56 

. 00 4557.11 

.00 4701.44 
-.01 4365.80 

.00 4608.60 

.01 4210.00 

.00 5088.63 

.04 4123 . 00 

.00 5013.37 

.29 395 1 .00 

.00 5548.71 

.50 3836.00 

500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500 . 00 
500 . 00 

500 . 00 
500 . 00 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

XLCH 

500 . 00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 

500.00 
500.00 
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HEC-2 Duplicate Effective Model HASSHEC2.DAT 

•

ION SECNO= 
ION SECNO= 
ION SECNO= 

CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 

WARNING SECNO= 

WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

SECNO= 

•

ING 

ING SECNO= 

WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
1 

1 

21MAR07 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

21MAR0 7 

FLOODWAY DATA , 

. LE NO . 2 

16.160 PROFILE= CR ITI CAL DEPTH ASSUMED 
16.160 PROFILE= MINIMUM SPECIFIC ENERGY 
16.160 PROFILE= 2 CRI TICAL DEPTH ASSUMED 
16.160 PROFILE= 2 MIN I MUM SPECIFIC ENERGY 

16.250 PROFILE= 
16 . 250 PROFILE= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

16.910 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
16.910 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

18.050 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

18.810 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
18.810 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

18.900 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

19.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

19.090 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

19.560 PROFILE= 1 CRITICAL DEPTH ASSUMED 
19.560 PROFILE= MINIMUM SPECIFIC ENERGY 

19.660 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
19.660 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

19.940 PROFILE= CRITICAL DEPTH ASSUMED 
19.940 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
19.940 PROFILE= 2 CRITICAL DEPTH ASSUMED 
19.940 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

22.030 PROFILE= 2 CONVEYANCE Ca~GE OUTSIDE ACCEPTABLE RANGE 

22.120 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
22. 120 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

22.210 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

22.780 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

23.070 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

23 . 450 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
23.450 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

24.390 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
24.390 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

24.490 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

13,36,57 

25.240 PROFILE= CRITICAL DEPTH ASSUMED 
25.240 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
25.240 PROFILE= 2 CRITICAL DEPTH ASSUMED 
25 . 240 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

25.340 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
25.340 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

27.780 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
27.780 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

27 . 970 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
27.970 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

13,36,57 

YAMPA RIVER JOB #0485 6-0 

WATER SURFACE ELEVATION 
STATION WIDTH 

FLOODWAY 
SECTION MEAN WITH WI THOUT DIFFERENCE 

Wood/Patel 
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HEC-2 Duplicate Effective Model HASSHEC2.DAT 

ARK~ VELOCITY FLOODWAY FLOODWAY 

. 15.680 
15.780 
15.870 
15.970 
16.060 
16 . 160 
16.250 
16.350 
16.440 
16.530 
16.630 
16.720 
16.820 
16.910 
17.010 
17.100 
17.200 
17.290 
17.390 
17.480 
17.580 
17.670 
17.770 
17.860 
17.950 
18.050 
18.140 
18.240 
18.330 
18.430 
18 . 520 
18 . 620 
18.710 
18.810 
18.900 
19 . 000 
19.090 

•

19.190 
19 . 280 
19.380 
19.470 
19.560 

1 
21MAR07 

1753 . 
1659. 
1830. 
2020 . 
2195. 
2407 . 
2665. 
2735. 
2750. 
2640. 
2527. 
2511. 
2456 . 
2495. 
2435. 
2280. 
2045. 
1815. 
1675. 
1585. 
1550. 
1550. 
1568. 
1505. 
1260. 
1340. 
1456. 
1576. 
1607. 
1701 . 
2122 . 
2330. 
2480. 
2435. 
2280. 
2075. 
1 820. 
1530. 
1335. 
1225. 
1235. 
1055. 

7792. 
7989. 
6906. 
8468. 
9055. 
6492. 

10569. 
9971. 
7984. 
8485. 
8075. 
8216 . 
9435 . 
7202. 
8118. 
8213. 
8 1 77. 
6645. 
7332. 
6743. 
7393. 
7211. 
7471. 
7654. 
5983. 
7271. 
7864. 
7437. 
6541. 
6411. 
8263. 
8314. 
7744. 
9483 . 
6954. 
8617. 
6572. 
6733 . 
6409. 
5907 . 
6322 . 
5242. 

13,36,57 

7 . 2 
7.0 
8.1 
6.6 
6.2 
8.6 
5.3 
5.6 
7.0 
6.6 
6 . 9 
6.8 
5.9 
7 . 8 
6.9 
6.8 
6.8 
8 . 4 
7.6 
8.3 
7.6 
7.8 
7.5 
7.3 
9.4 
7.7 
7.1 
7.5 
8.6 
8.7 
6.8 
6 . 7 
7 .2 
5.9 
8.1 
6.6 
8.6 
8.4 
8.8 
9 . 6 
9.0 

10.8 

FLOODWAY DATA, 
PROFILE NO. 2 

YAMPA RIVER JOB #04856-0 

1130.5 
1131.8 
1133.2 
1135.2 
1136.6 
1138.3 
1141.2 
1142.5 
1144.3 
1146.9 
1148 . 5 
1150.7 
1152.7 
1154.5 
1157.2 
1159.2 
1161.2 
1163.4 
11 66.2 
11 68.2 
1170.6 
1172.7 
1174.9 
1177.0 
1178 . 8 
1181.3 
1182 . 8 
1184.2 
1185.9 
1188.3 
1191. 0 
1192.9 
1195.2 
1197.4 
1199.0 
1 201.4 
1203.0 
1205.6 
1207.8 
1 210.0 
1212.0 
1 214 . 5 

1130. 4 
1131.8 
1133.0 
1 135 . 1 
113 6.6 
1138.2 
1141 .1 
1142.4 
1144.3 
1146.9 
1148.5 
1150.7 
1152.7 
1154.4 
11 57.0 
1159.0 
1160.8 
1162.7 
1165.3 
1167.4 
1169.8 
1172.3 
1174.6 
1176.9 
1178.6 
1 180 . 6 
11 82.2 
1183.7 
11 85.7 
1188 . 2 
11 91.0 
11 92 . 9 
1195.0 
11 97. 1 
11 98.8 
1 200 . 8 
1202.4 
1205.1 
1207.2 
1209.4 
1211.5 
1214.1 

.1 

.0 

.2 

.1 

. 0 

.1 

.1 

.1 

.0 

. 0 

.0 

. 0 

. 0 

.1 

.2 

.2 

. 4 

.7 

.9 

.8 

.8 

.4 

. 3 

.1 

. 2 

.7 

. 6 

.5 

.2 

.1 

.0 

.0 

.2 

. 3 

. 2 

.6 

.6 

.5 

. 6 

.6 

.5 

. 4 

FLOODWAY WATER SURFACE ELEVATION 
STATION 

19 . 660 
19.750 
19.850 
19.940 
20 .1 40 
20.320 
20.420 
20 . 510 
20.610 
20.700 
20.800 
20.890 
20 . 980 
21.080 
21.170 
21 . 270 
21.360 
21.460 
21.550 

•

1.650 
1.740 
1.840 

21.930 

Wood/Patel 

WIDTH 

1060. 
1140. 
1395. 
1475. 
1535. 
1584. 
1704. 
1864. 
1905. 
1790. 
1705. 
1625. 
1515. 
1535. 
1580. 
1645. 
1735. 
1799. 
1785. 
1725. 
1700. 
1715. 
1750. 

SECTION MEAN WITH 
AREA VELOCITY FLOODWAY 

6738. 8.4 1 217.5 
6290. 9 . 0 1219.7 
7263. 7.8 1222.1 
6234 . 9.1 12 23 . 4 
7325. 7.7 1227 . 1 
7783 . 7.3 1229.9 
6579. 8.6 1 231.4 
7174. 7.9 1234.0 
7294. 7 .8 1236.1 
7152. 7.9 1238.2 
6997 . 8. 1 1240.4 
6778. 8.4 1242.8 
6246. 9.1 1245.2 
6592. 8.6 1248.1 
7201 . 7.9 1250.7 
7592. 7.5 1252.8 
7566. 7.5 1254.6 
7426. 7.6 1256 . 5 
6299 . 9.0 1258.3 
7727. 7.3 1260.8 
8960 . 6.3 1262 . 2 
7632. 7.4 1263.2 
7865. 7.2 1264.9 

WITHOUT DIFFERENCE 
FLOODWAY 

1217.1 .4 
1219.1 .6 
1221.9 .2 
122 3 .3 . 1 
1 226 . 3 .8 
1229.3 .6 
1231.1 .3 
1233.7 .3 
1 235.7 .4 
1 237.8 .4 
1239.8 . 6 
1242.6 .2 
1245. 2 . 0 
1248 . 0 . 1 
1250.4 .3 
1252.5 . 3 
1254.5 .1 
1256.1 . 4 
1257.9 .4 
1260.3 .5 
1 261.8 .4 
1262.9 .3 
1 264.6 .3 

W/P Job No . .52556.03-.52559.03 
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HEC-2 Duplicate Effective Model 

22.030 

•

22.120 
22.210 
22.310 
22.400 

1 

22 . 500 
22.590 
22.690 
22 . 780 
22 . 880 
22 . 970 
23.070 
23.160 
23.260 
23.350 
23.450 
23.540 
23.630 
23.730 

21MAR07 

1645. 
1567. 
1635. 
1675. 
1826 . 
1815 . 
1965. 
1975. 
1845. 
1775. 
1690. 
1540. 
1640. 
1466. 
1493 . 
1529. 
1590. 
1645. 
1781 . 

13o36o57 

6087. 
8759. 
7196. 
7086. 
7394. 
7965. 
7887. 
81 87. 
6850. 
7849. 
8138. 
7074 . 
7020. 
7174. 
6199. 
8382. 
8412. 
7360. 
7530. 

9 .4 
6.5 
8.0 
8.1 
7 . 7 
7.2 
7.3 
7.0 
8.4 
7.3 
7 . 0 
8.1 
8.2 
8.0 
9.2 
6.8 
6.8 
7 . 8 
7.6 

FLOODWAY DATA, 
PROFILE NO. 2 

YAMPA RIVER JOB #04856-0 

STATION WIDTH 
FLOODWAY 

SECTION MEAN 

1266.8 
12 69. 3 
1270.4 
1272.6 
1274.9 
12 77 . 2 

1279.1 
1280.8 
1282.5 
1284.7 
1286.2 
1288.0 
1290 . 5 
12 93. 3 
1295.2 
1297.9 
1298.9 
1300.1 
1302.2 

HASSHEC2.DAT 

1266.8 
1269.0 
1270 .1 
1272.5 
1274.8 
1 2 77 .1 
1278.7 
1280.3 
128 1 .9 
1284.0 
1285.5 
1287 . 2 
1290. 1 
1292.9 
1 2 95.2 
1297.8 
1 2 98.7 
1300 . 0 
13 02 .1 

.0 

. 3 

. 3 

.1 

.1 

.1 

. 4 

. 5 

. 6 

. 7 

.7 

. 8 

.4 

. 4 

.0 

.1 

.2 

.1 

.1 

WATER SURFACE ELEVAT I ON 
WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 

23.820 
23.920 
24.010 
24 .110 
24 . 200 
24.300 

•

24.390 
24 . 490 
24.580 
24.680 
24.770 

1 

24 . 870 
24.960 
25.060 
25 . 150 
25.240 
25.340 
25.430 
25.530 
25.620 
25.720 
25.810 
25.91 0 
26.000 
26.100 
26.190 
26.290 
26 . 380 
26.480 
26.570 
26.670 
26.760 
26.850 
26.950 
27.040 
27 . 140 
27 . 230 
27.330 
27 . 520 
27.610 
27.780 
27.970 

21MAR07 

• 

2000. 
2120. 
2186. 
2227. 
2290. 
23 11 . 
2145. 
1999. 
1868. 
1685. 
1665. 
1785. 
1985. 
2080. 
2245 . 
2450. 
2635. 
2830 . 
2915. 
280 1 . 
2795. 
2810. 
2785 . 
2723. 
2665. 
2610. 
2535. 
2495. 
2490. 
2590. 
2705 . 
2822. 
2865. 
2928. 
3007 . 
3100. 
3308 . 
3478. 
3650. 
3760. 
3960 . 
4045. 

7316. 
7899. 
8582. 
7889. 
7988. 
7265. 
8869. 
6820 . 
7623. 
6216. 
6922. 
7972 . 
7773. 
8203. 
8141. 
6832. 
9017. 
9559. 
8586 . 
8088 . 
7972. 
8107. 
8713. 
7760. 
8674. 
8692. 
8491. 
9257. 
8645. 
8517. 
8403. 
8373. 
8723. 
8520 . 
9088 . 

10175. 
9020. 
8597. 

10214. 
9284. 

13933. 
10234. 

13o36o57 

7.8 
7.2 
6.7 
7.3 
7.2 
7.9 
6.5 
8.4 
7.5 
9.2 
8 . 3 
7.2 
7.4 
7.0 
7 . 1 
8.5 
6.4 
6.1 
6.7 
7.2 
7.3 
7.1 
6.6 
7.5 
6.7 
6.7 
6.8 
6.2 
6.7 
6.8 
6.9 
6.9 
6 . 6 
6.8 
6.4 
5.7 
6 . 4 
6.7 
5.7 
6.2 
4.2 
5.7 

FLOODWAY DATA, YAMPA RIVER JOB #04856 - 0 

Wood/Patel 

1304.3 
1306.6 
13 08. 6 
13 1 0.3 
1 31 2.4 
1314.9 
1317.4 
1319 . 2 
1321. 8 
1323.8 
1326.7 
1329.0 
1330.8 
1332.8 
1334.8 
1338.2 
1341.3 
1343.1 
1344.9 
134 7. 2 
1 349 . 6 
1351 .8 
1353.9 
1355.8 
1358.3 
1360.5 
13 63. 0 
1365.2 
1366.9 
1369.0 
1371.4 
1373.6 
1375.8 
1377.4 
1380.0 
1382.7 
1385.1 
1387 . 6 
1391.6 
1393.7 
13 96. 4 
1398.8 

1304.2 
1306 . 5 
1 308.6 
13 10. 3 
1312. 4 
13 1 4.9 
131 7.4 
1319. 1 
1321. 6 
1323.6 
1326.3 
1 328.5 
1330 . 4 
1332.6 
1334.5 
1337 . 9 
1341 . 0 
1342.7 
134 4. 6 
134 7. 0 
13 49.2 
1351. 4 
1353.4 
1355.4 
1357.7 
1360 .1 
13 62. 5 
1364.7 
1366.6 
1368.8 
1371.4 
13 73.2 
13 75.4 
1376.9 
1379.4 
1382 . 1 
13 84. 8 
13 87.2 
1391.0 
1393.2 
1396.0 
13 98.3 

.1 

. 1 

. 0 

. 0 

. 0 

. 0 

. 0 

. 1 

. 2 

.2 

.4 

. 5 

. 4 

.2 

.3 

.3 

.3 

. 4 

. 3 

. 2 

.4 

. 4 

.5 

.4 

. 6 

.4 

. 5 

.5 

. 3 

.2 

. 0 

.4 

.4 

. 5 

. 6 

. 6 

. 3 

.4 

.6 

.5 

. 4 

.5 

W/P Job No . .52556.03-.52559.03 
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HEC-2 Duplicate Effective Model HASSHEC2.DAT W/P Job No . .52556.03-.52559.03 

PROFILE NO . 

• AT! ON 
FLOODWAY WATER SURFACE ELEVATION 

WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 
AREA VELOCITY FLOODWAY FLOODWAY 

28.090 4100. 10532 . 5.5 1401.8 1401.3 .5 
28. 1 90 4195. 9974. 5.9 1404.5 1403.6 . 9 
2 8. 2 80 4409. 11279. 5.2 1407.4 1406.6 .8 
28 . 380 4669. 10575. 5 . 5 1410.0 1409.4 . 6 
28.470 4745. 10178. 5.7 1412.7 1411.9 . 8 
28.570 4515. 10551. 5.5 1415.5 1415.1 . 4 
28 . 660 4295. 9338. 6.3 1418.0 1417.8 . 2 
28 . 760 3925 . 9559. 6 . 1 1421.2 14 20 . 6 . 6 
28 . 850 3735. 9771 . 6.0 1424.1 1423.4 .7 
28.950 3780. 10567. 5.5 1426.5 1425.7 .8 
29.040 4005. 10044. 5.8 1428.3 14 2 7 . 8 .5 
29 . 130 4664. 11588 . 5.0 1431.0 1 430 . 8 . 2 
29.230 5134. 10905 . 5 . 4 1433.2 1 433 . 1 .1 
29.320 5028. 11290. 5.2 1436.0 1435.9 .1 
29.420 4865. 11179. 5.2 1438.2 1438.2 .0 
29 . 510 4695. 9981. 5.9 1440.9 1440.9 .o 
29.610 4540. 11254 . 5 . 2 1444.0 1 443.9 .1 
2 9. 700 4525. 10055. 5.8 1446.7 1446.6 . 1 
29.800 4381. 9697. 6.0 1449.7 1449.7 .o 
29.890 4086 . 10125. 5.8 1452.6 1452 . 5 .1 
29 . 990 3920. 8831 . 6 . 6 1455.2 1455.2 . 0 
30.080 3950. 9591. 6.1 1458.1 1457.9 .2 
30.180 4095. 9343. 6.3 14 60. 7 1460.7 .0 
30.270 4161. 9527. 6.1 1463.7 14 63 .6 .1 
30.370 4377. 9715. 6.0 1466.7 14 66.7 . 0 
30.460 4590. 10574. 5.5 1469.3 14 69.3 . 0 
30.560 4557 . 9690. 6.0 1471.7 1471.7 .0 
30.650 4366. 9952. 5.9 1474.4 14 74 .4 .0 
30.740 4210. 92 12. 6.3 1477.2 1477.2 . 0 
30.840 4 1 23. 10 239. 5.7 1479.8 1479.8 . 0 
30.930 3951. 8886. 6.6 1482.2 14 81.9 . 3 
3 1 .030 3836. 9501. 6.2 1485.1 1484.6 .5 

• 

• 
Wood/Pate! Hassayampa River CLOMR Submittal TDN 



• 

• 

• 



• 

• 

• 

APPENDIXC 

HEC-RAS Output Files for Corrected Effective 
FIS Model 



Corrected Effective FIS Model HEC-RAS BASE.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table - Standard Table 1 
HEC-RAS Plan: Base HEC2 River: RIVER-1 Reach: Reach- 1 

Wood/Pate! 

W:\ 2004Projecls\042316.03_DouglasRanch\ProJec/ Support\Hydro\CLOMR TDM11-30-07 TDMCorrected Effective HEC RAS Appendtx cJJ!pssayampa River CLOMR Submitta l TON 



Corrected Effective FIS Model HEC-RAS BASE. PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table - Standard Table 1 
HEC-RAS Plan: Base HEC2 River: RIVER-1 Reach: Reach- 1 

Wood/Pa tel 

w \2004Projects\042316.03_DouglasRanchiProJect Support\Hydro\CLOMR TON\11 -30-07 TONICorrected Ettecttve HEC RAS Appendix c 17Jpssayampa River CLOMR Submittal TON 



Corrected Effective FIS Model HEC-RAS BASE. PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table - Standard Table 1 
HEC-RAS Plan: Base HEC2 River: RIVER-1 Reach: Reach-1 

Wood/Pate I 

W\2004Projects\042316 OJ_DouglasRanch\Project Supportv-lydro\CLOMR TON\ 11-30-07 TOMCorrected Effective HEC RAS Appendtx C :IJ!,assayampa River CLOMR Submitta l TDN 



Corrected Effective FIS Model HEC-RAS BASE. PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table · Standard Table 1 
HEC-RAS Plan: Base HEC2 River: RIVER-1 Reach. Reach-1 

Wood/Patel 

W:\ 2004Projects\042316.03_DouglasRanch1Project Support\Hydro\CLOMR TON\11 ·30-07 TDN\Corrected Effective HEC RAS Appendix c.)Jjpssayampa River CLOMR Submittal TDN 



Corrected Effective FIS Model HEC-RAS BASE.PRJ W/P Job No. 052556.03-052559.03 

Profile Outpu t Table - Standard Table 1 
HEC·RAS Plan: Base HEC2 River: RIVER-1 Reach: Reach-1 

Wood/Patel 

W:\2004Projects\042316.03_DougtasRanch\Project Support\Hydro\CLOMR TONI! t-30-07 TON\Corrected Effective HEC RAS Appendix cJJ!pssayampa River CLOM R Submtttal TON 



Corrected Effective FIS Model HEC-RAS BASE.PRJ W/P Job No. 052556.03-052559.03 

Profi le Oulput Table- Standard Table 1 
HEC-RAS Plan : Base HEC2 River: RIVER-1 Reach: Reach- 1 

Wood/Pate l 

W \2004Projects\042316.03_ DouglasRanch\Project Support\Hydro\CLOMR TON\11-30-07 TDNICorrected Effective HEC RAS Appendix cJ@ssayampa River CLOMR Submittal TON 



Corrected Effective FIS Model HEC-RAS BASE. PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table - Standard Table 1 
HEC-RAS Plan : Base HEC2 River: RIVER-1 Reach: Reach-1 

• 
Wood/Patel 

W:\2004Projects\042316.03_DouglasRanch\Project Supportv-lydro\CLOMR TON\ 11-30-07 TDN\Corrected Effective HEC RAS Appendix c.,Massayampa River CLOMR Submittal TON 



• 

• 

• 



• 

• 

• 

APPENDIXD 

HEC-RAS Output Files for Existing or Pre-Project Conditions 
Model 



• 

• 

• 

Existing or Pre-Project Condition Model HASSYMODELEX.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table - Standard Table 1 
HEC-RAS Nat_1 988topo River: Hassayampa Reach: Douglas Ranch 

Wood/Pate! 
Hassayampa River CLOMR Submittel TON 

W:\2004Projects\042316.03_DouglasRanch\Projecr SuoporJV-• yclroiCc ;)MR TDN\11-30-07 TDN\Existing or Pre-Project Condition Model Appendix D. xis 



• 

• 

• 

Existing or Pre-Project Condition Model HASSYMODELEX.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Nat_1 988topo River: Hassayampa Reach: Douglas Ranch 

Reach River Sia Profile li Q Total Mih Ch' EJ: W,S! Eiev Crif w;s . . E.G. Elev. E.G. SloP€ Vet Chnl Flow Area Top Width Froude #Chi 

BoUglas R 18.05 Floodplain 55g8o 1174.96 11 82.5 11 83.49 0.003278 9.21 8565.34 2494 .65 0.67 
18.05 Floodway 55980 1174.96 1183.16 1184.24 0.002792 9.12 7278.1 1340 0.63 

·ob uglas R 18. 14 Floodplain 55980 1176.86 11 84. 11 1184.82 0.002526 7.44 9309.57 2380.18 0.57 
Douglas R 18.14 Floodway 55980 1176.86 11 84.64 11 85.48 0.002368 7.66 7897.97 1456 0.56 

-~· 
Douglas R 18.24 Floodplain 55980 1179.56 1185.48 1186.45 0.003947 8.33 7769.21 2253. 03 0.69 
Douglas·R 18.24 Floodway 55980 1179.56 1185.94 1186.86 0.0031 75 7.94 7459.57 1576 0.62 

Douglas R 18.33 Floodplain 55980 1181 .16 1187.54 1188.6 0. 004546 8.56 7023.92 1881 .33 0.75 
lilouglas R 18.33 Floodway 55980 1181 .16 1187.67 1188.84 0.004603 8.77 6556.79 1607 0.75 

Douglas R 18.43 Floodplain 55980 1184.06 11 89.96 11 91 .2 0.005584 9.05 6440.34 1883.58 0.82 
Douglas R 18.43 Floodway 55980 1184.06 11 90 09 1191 .29 0.005147 8.85 6428.03 1701 0.79 

Doulllas R 18.52 Floodplain 55980 1186.66 1192.72 11 93.44 0.003514 6.91 8357.18 2245.51 0.61 
Douglas R 18.52 Floodway 55980 1186.66 11 92.72 11 93.45 0. 00352 6.92 8260.52 2121.74 0.61 

Dougl<;ls R 18.62 Floodplain 55980 1189.56 11 94.65 1195.23 0.003534 6.36 9596.92 2961.83 0.59 
8 6uglas R 18.62 Floodway 55980 1189.56 1194.65 11 95.36 0.0041 4 6.88 8324.01 2330 0.64 

Douolas R 18.71 Floodplain 55980 1189.86 1196.8 1197.44 0.00558 6.82 9219.9 3791 .33 0.71 
18.71 Floodway 55980 11 89.86 1197.02 1197.82 0.005914 7.3 7825.16 2480 0.73 

Douglas R 18.81 Floodplain 55980 1192.66 1198.9 11 99.38 0.002889 6.05 10942.98 3926.53 0.57 
Douglas R 18.81 Floodway 55980 1192.66 11 99.2 1199.75 0.002679 6.09 9539.32 2435 0.55 

D ouglas R 18.9 Floodplain 56604 1195.06 1200.59 1201.28 0.004992 7.43 9194 .4 3815.15 0.78 

Dou las~RR~----1~8 .~9r.F~Io_o_d~w~<'~y --~56~6~0~4+-~1719~5~.0~6~-1~2~0~0~. 7~8+------4~1~2~0~1 .~8~4~0~. 0~0~672 1~9~--~8~. 5~8~76~97~8~. 4~8~--~2~2~80~----~0~. 8~7 
19 Floodplain 56604 11 96.76 1202.61 1203. 08 0.003129 6.62 11385.67 3919.8 0.61 
19 Floodway 56604 11 96.76 1203.2 1203.91 0.003159 7.34 8661 .67 2075 0.63 

Douglas R 19.09 Floodplain 56604 1199.56 1204.25 1205.28 0.00716 10.12 8584 .1 3995.88 0.92 
Qou~las R 19.09 Floodway 56604 11 99.56 1204.79 1206.14 0.006486 10.54 6601 .03 1820 0.9 

0ouglas R 19.19 Floodplain 56604 1200.56 1206.92 1207.88 0.004241 9.84 8830.78 2814.84 0.75 
Douglas R 19.19 Floodway 56604 1200.56 1207.38 1208.73 0.004527 10.75 6810.39 1530 0.79 

Douglas R 19.28 Floodplain 56604 1202.86 1209.03 1210.11 0.004578 10.64 8382.29 2584.97 0.79 
Douolas.R 19.28 Floodway 56604 1202.86 1209.57 1211 .06 0.004657 11.41 6465.18 1335 0.81 

19.47 Floodplain 56604 1205.56 1213.48 1214.43 0.003525 10.51 8534.14 2183.25 0.71 
19.47 Floodway 56604 1205.56 1213.96 1215.43 0.00427 12.11 6540.32 1235 0.79 IIDouglasR:.~~1~9-. 3~8+F~I-oo-d~Jp711 a~in~--~5~66~0~4+-~1~2704~·~06~~12~1~1-. 2~8+-----~~1~2~1~2~. 7~3~0~. 0~0~5~5~42~--~1~1~. 7~2+-~7~3~32~.783~~2~2~9~6.~9~9~----~o~· ~87~ "' 19.38 Floodway 56604 1204.06 1211 .83 1213.57 0.005152 12.01 5960.91 1225 0.85 

Bouglas R 19.56 Floodplain 56604 1208.86 1216.27 121 6.27 1217.96 0.007277 13.81 6494.29 1807.38 
Douglas R 19.56 Floodway 56604 1208.86 1216.37 1216.16 1218.46 0.00751 14.2 5294.19 1055 1.02 

Douglas R 19.66 Floodplain 56604 1210.86 1219.07 1220.01 0.003143 10.76 8624.03 1871 .06 0.69 
Douglas R 19.66 Floodway 56604 1210.86 1219.37 1220.61 0.003273 11.26 6876.39 1060 0.7 

Douglas R 19.75 Floodplain 56604 1213.06 1221 .07 1222.66 0.005327 13.6 6838.98 1649.56 0.89 
bouglasR 19.75 Floodway 56604 1213.06 1221.46 1223.04 0.004499 12.95 6349.01 1140 0.82 

~4---~1~9~. 8~5+F~I~oo~d~Jp~lla~in~--~5~66~0~4+-~1~2~14~·~46~~12=2~3~. 8~8+-----~~1~2=2~4~. 8~7~~0~. 0~0~2~86~--~1~0~. 9~1+-~9~1~92~·~28~--2-2-2~5 .~9~5~----~0~· ~664 ~ 19.85 Floodway 56604 1214.46 1223.91 1225.24 0.003392 11.91 7309.39 1395 0.72 

Qoug tas R 19.94 Floodplain 56604 1216.46 1224.86 1226.71 0.00571 14.68 7291.88 2288.71 0.93 
~Douglas R 19.94 Floodway 56604 1216.46 1225.36 1225 36 1227.24 0.004958 14.27 6531.67 1475 0.87 

Douglas R 20.14 Flood[Jiain 56604 1220.76 1228.52 1229.41 0.002416 9.14 9785.59 2712.9 0.6 
Douglas R 20.14 Floodway 56604 1220.76 1228.89 1230.19 0.002894 10.34 7361 .09 1535 0.66 

Douglas R 20.32 Floodplain 56604 1225.26 1230.94 1231.84 0.003436 8.07 8589.67 2899.21 0.66 
Douglas R 20.32 Floodway 56604 1225.26 1231 .77 1232.63 0.002431 7.57 7837.53 1584 0.57 

D f s R 20.42 Floodplain 56604 1227.96 1232.96 1233.93 0.005055 8.29 7906.59 2877.47 0.77 

~s~R~--~2~0~.4~2~F~Io~o~d~w~a~y --~56~6~0~4t-~1 =22~7~. 9~61-_1~2~3~3~. 2~5t------4--1~2~3~4-~4~1~0~. 0~0~4~98~1+-__ ~8~.6~6t-~65~8~0~.6~31---~1~7~04~----~0~. 7~7~ 
.i 

.Douglas R 20.51 Floodplain 56604 1230.16 1235.4 3 1236.17 0.003967 7.44 901 5.32 3062.42 0 68 

W ood/Pate! 
Hassayampa River CLOMR Submitte l TDN 
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• 

• 

• 

Existing or Pre-Project Condition Model HASSYMODELEX.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table - Standard Table 1 
HEC-RAS Nat_1988topo River: Hassayampa Reach: Douglas Ranch 

Wood/Pate! 
Hassayampa River CLOMR Submittel TDN 

W \2004Prcfe' r::: 1C< · 16 OJ_DouglasRanch\Pro)ect Suppon\Hydro\CLOMR TON\11-30..07 TDN\Ex1stmg or r're Drow,·r Cor · Jtt1on Model Appendix D.xls 



Existing or Pre-Project Condition Model HASSYMODELEX.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Nat_1988topo River: Hassayampa Reach: Douglas Ranch 

Reach · River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. SlooE Vel Chnl Flow Area Too Width Froude#Chl 

• 4< f;Hl;i¢Pt¥· <\-i l<cts) ft) ff\ I (ttl~ ,g.,."· ft.) " l(ft) .;. ·'" ftlft) :lll'! 'I•. ftls) l<sa ttl I <ttl ·'' 4\, ~ ' 

eouqlas R 22.8 8 Floodolain 57230 1282 1287 1287.6 0.003317 6.75 9500.07 2532.43 0.62 
Douglas R 22.8 8 Floodway 57230 1282 1287.78 1288.56 0.003196 7.54 8271 .53 1775 0.63 
~-q; 

Douqlas R 22.9 7 Floodplain 57230 1283.64 1288.4 1289.01 0.003467 6.85 9388.61 2370.26 0.64 
DoUgla!i•R 22.97 Floodway 57230 1283.64 1289.24 1290.08 0.003664 8.09 7980.21 1690 0.68 
!'>, 
Douglas'R 23.07 Floodpla in 57230 1285 1290.45 1291 .22 0.004704 9.35 8661 .87 2332.5 0.77 
Douglas R 23.07 Floodway 57230 1285 1291.22 1292.11 0.003909 9.45 7937.6 1640 0.72 

Douglas R 23.16 Floodplain 57230 1288 1292.82 1293.64 0.004887 9.88 8308.98 2113.02 0.79 
Douglas R 23.16 Floodway 57230 1288 1293.26 1294 .18 0.004329 9.85 7776.27 1640 0.76 

.,;; 

Qouqlas R 23.26 Floodplain 57230 1289 1295.54 1296.76 0.005073 10.61 7557.04 2124.87 0.82 

Douglas R 23.26 Floodway 57230 1289 1295.68 1296.8 0.004185 9.8 7193.24 1503 0.75 
.; 

Douglas R 23.35 Floodplain 57230 1291 .9 1297.81 1299.1 0.0043 10.27 7573.49 2189.65 0.76 

Douglas R 23.35 Floodway 57230 1291.9 1297.67 1299.04 0.004572 10.42 6689.46 1493 0.78 
·~ 

Douglas R 23.45 Floodplain 57230 1293.69 1300.04 1300.86 0.003854 9.4 8853.61 2299.71 0.72 
Douglas R 23.45 Floodway 57230 1293.69 1299.93 1300.93 0.004225 9.7 7459.29 1529 0.75 
l.±:zrr• 4%,p ., ¢ 

Douglas R 23.54 Floodplain 57230 1295 1301 .39 1302.12 0.002784 8 9409.6 2310.83 0.61 
Douqlas R 23.54 Floodwav 57230 1295 1301.45 1302.25 0.002799 8.04 8299.16 1590 0.61 

'" Douglas R 23.63 Floodplain 57230 1296 1302.61 1303.42 0.003228 7.97 8447.69 2143.63 0.64 
Douglas R 23.63 Floodway 57230 1296 1302.67 1303.61 0.00345 8.31 7606.55 1645 0.66 

Douqlas R 23.73 Floodplain 57230 1298 1304.53 1305.67 0.005999 9.51 7078.96 2028.61 0.85 
Douglas R 23.73 Floodway 57230 1298 1304.68 1305.83 0.005521 9.33 6929.51 1781 0.82 
. ' .. "' 
Dougfas R 23.82 Floodplain 57230 1300.84 1307.19 1308.06 0.004078 8.8 8455.02 2220.78 0.71 

• 
;or·· 23.82 Floodway 57230 1300.84 1307.21 1308.1 0.004004 8.75 8164.37 2000 0.7 

'l'il!''~ 
sR 23.92 Floodpla in 57230 1303 1309.06 1309.96 0.004532 9.31 8170.69 2120.24 0.76 
sR 23.92 Floodway 57230 1303 1309.07 1310 0.004627 9.42 8046.21 2076 0.77 

. 8 ., 
Douglas R 24.01 Floodplain 57230 1305 1311.02 1311 .9 0.004501 8.95 8322.86 2292.43 0.75 
Douglas R 24.01 Floodway 57230 1305 1311 .06 1311 .95 0.004447 8.95 8197.64 2186 0.75 

. "'· '" ·•<· 
Douglas R 24.11 Floodplain 57230 1307 1313.09 1313.9 0.003669 8.26 8694.49 2340.86 0.68 
Doliqlas R 24 .11 Floodwav 57230 1307 1313.11 1313.93 0.003634 8.25 8572.9 2227 0.68 .. 
Douglas R 24.2 Floodplain 57230 1308 1315 05 1315.86 0.004043 8.01 8635.22 2510.52 0.68 
Douglas R 24.2 Floodway 57230 1308 1315.06 1315.9 0.004089 8.06 8344.58 2290 0.69 

I 
24.3 Floodplain 57230 1310.5 1317.28 1318.14 0.005237 7.97 8104.01 2437.94 0.72 
24.3 Floodway 57230 1310.5 1317.3 1318.15 0.005 11 5 7.89 8035.57 2311 0.71 

24.39 Floodplain 57230 1313 1319.58 1320.16 0.002971 6.32 9561 .15 2545. 12 0.56 
24.39 Floodway 57230 1313 1319.6 1320.29 0.003341 6.72 8627.88 2145 0.59 

Douglas•R 24.49 Floodplain 57230 1314 1321 .29 1322.17 0.005172 7.75 8010.38 2650.09 0.72 
Douglas R 24.49 Floodway 57230 131 4 1321.47 1322.49 0.005361 8.12 7121 .81 1999 0.74 

M~~ 

DoubfaStR 24 .58 Floodplain 57230 1317 1323.6 1324.51 0.004352 7.99 8110.72 2738.5 0.73 
Dolil:llas R 24.58 Floodway 57230 1317 1323.83 1324.76 0.003884 7.82 7515.73 1898 0.69 

F 

Douglas R 24.68 Floodplain 57230 1319 1326.01 1326.96 0.005392 8.28 7991.72 2787.21 0.79 
Douglas R 24.68 Floodway 57230 1319 1326.09 1325.88 1327.56 0.0073 9.76 5954.32 1685 0.92 

l~lli$1l4fr 
Douglas'R 24.77 Floodpla in 57230 1322 1328.55 1329.3 0.004228 7.59 8886 2696.36 0.66 
Douglas R 24 .77 Floodway 57230 1322 1329.2 1330.09 0.003696 7 78 7669.66 1665 0.63 

\io, 110 •<[ 
Douglas H 24.87 Floodplaon 57230 1324 1330.75 1331.7 0.005265 8.87 8140.38 2667.9 0.78 
Douglas R 24.87 Floodway 57230 1324 1331 .13 1332.03 0.004015 8 18 77 19.78 1785 0.69 

~~ ."<' 

Douglas R 24.96 Floodplaon 57230 1326 1333.03 1333.83 0.00351 7 8 34 9169.39 2720.17 0.67 
Doug las H 24.96 Floodway 57230 1326 1333.06 1334.04 0.003986 8 92 7902.08 1985 0.72 

• 'J 
Douglas R 25.06 Floodplao n 57230 1330 1334.71 1335.71 0.005709 9.16 7920 2 2619.54 0.82 
Douglas R 25.06 Floodway 57230 1330 1334 .9 1336.02 0.005636 9.4 7244 07 2080 0.83 

"' Douglas R 25.15 Floodplaon 57854 1330 1337.22 1338.06 0.003487 9 19 9630 98 2916.22 0.69 
Douqlas R 25.15 Floodwa_y_ 57854 1330 1337.44 1338.39 0.003516 9 46 8692 52 2245 0.69 

Wood/Pate ! 
Hassayampa Rive r CLOMR Submitte l TDN 

W\2004Pro}ects\042316 03 _ Onuglasl· · • "nfeCt SupportiHydro\CLOMR TON\11 -30-07 TON\Existmg or Pre-Project Cond1/1on MOdel C.c>oenct•. . . . , 



• 

• 

• 

Existing or Pre-Project Condition Model HASSYMODELEX.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Nat_1 988topo River: Hassayampa Reach: Douglas Ranch 

Reach · River Sta Profile '{. Q Total MinCh El W .S. Elev Crit W.S. E.G. Elev E.G. SloPE Vel Chnl Flow Area Top Width Froude# Chi 
i(cfs) '' l(ft) '' ft)' ... ~ i(tt) """' ;,;. ft)- H i(ftlft) c'' :< i(ftls) ''' i(sq ft) lift) 'i> ·>I l!'l 

Douglas R 25.24 Floodplain 57854 1334 1339.84 1339.84 1341.09 0.007446 11 .64 7695.39 2846 0.97 
Douglas R 25.24 Floodway 57854 1334 1339.98 1339.98 134 1.46 0.007896 12.23 6879. 1 2258.5 

,· , , /~ 

bouglas R 25.34 Floodplain 57854 1334.57 1342.67 1343.46 0.002973 8. 72 9739.75 2964 0.64 
Douglas R 25.34 Floodway 57854 1334 .57 1343.02 1344 .12 0.003445 9.77 8723.01 2635 0.69 

Douglas R 25.43 Floodplain· 57854 1337 1344.83 1344.83 1345.98 0.004758 12.56 9297.55 3296.7 0.83 
Douglas R 25.43 Floodway 57854 1337 1344.86 1346.43 0.005984 14.12 8038.51 2830 0.94 

Douglas R 25.53 Floodplain 57854 1340 1347.02 1347.71 0.002504 7.85 10935.3 3504.02 0.58 
Douglas R 25.53 Floodway 57854 1340 1347.51 1348.16 0.002048 7.5 10909.5 2945 0.53 

Douglas R 25.62 Floodplain 57854 1342 1348.53 1349.46 0.004771 8.54 8776.4 3438.33 0.76 
Douglas R 25.62 Floodway 57854 1342 1348.7 1348.7 1349.99 0.006235 9.81 7377.86 2795 0.86 

douglas R 25.72 Floodplain 57854 1344.64 1350.88 1351.92 0.005057 9.11 8383.77 3330.28 0.79 
Douglas'R 25.72 Floodway 57854 1344.76 1351 .46 1352.58 0.004504 9.24 8067.61 2795 0.75 

Douglas R 25.81 Floodplain 57854 1347 1353.3 1354.17 0.004511 8.42 9342.82 3969.18 0.74 
Douglas R 25.81 Floodway 57854 1347 1353.62 1354.76 0.00479 9. 13 7805.32 2810 0.77 

Douglas R 25.91 Floodplain 57854 1349 1355.03 1355.83 0.00448 7.96 9079 3605.51 0.73 
Douglas R 25.91 Floodway 57854 1349 1355.45 1356.46 0. 004394 8.47 8043.74 2785 0.73 

Douglas R 26 Floodplain 57854 1351 1357. 1 1357.85 0.005128 7. 77 8883.39 3236.55 0.76 
Douglas R 26 Floodway 57854 1351 1357.5 1358.47 0.005073 8. 36 7791.45 2558.04 0.77 

Douglas R 26. 1 Floodplain 57854 1353 1359.67 1360.37 0.004604 7.57 9143.55 3195.13 0.73 
Douglas R 26.1 Floodway 57854 1353 1360.12 1360.98 0.004455 8.1 8399.96 2665 0.73 

26.19 Floodplain 57854 1356 1362.29 1362.9 0.004368 7.28 9738.78 3296.81 0.7 
Qougi<JsR 26.19 Floodway 57854 1356 1362.77 1363.51 0.00425 7.87 8971.8 2655 0.71 

Douglas R 26.29 Floodplain 57854 1358.44 1364.6 1365.19 0.004058 7.52 10252.18 3470.63 0.69 
DouQias R 26.29 Floodway 57854 1358.44 1364.99 1365.74 0.004088 8.08 8995.08 2605 0.7 

Douglas R 26.38 Floodplain 57854 1361 1366.69 1367.25 0.004766 7.05 10095.45 3572.71 0.67 
Douglas R 26.38 Floodway 57854 1361 1367.06 1367.71 0.004286 7.14 9050.72 2555 0.65 

Douqlas R 26.48 Floodplain 57854 1363 1368.81 1369.3 0.004037 6.15 10683.23 3599.81 0.58 
Bouglas R 26.48 Floodway 57854 1363 1369.04 1369.62 0.003823 6.24 9515.33 2585 0.57 

Oouglas R 26.57 Floodplain 57854 1363 1370.96 1371.51 0.00525 6.35 10098.54 3732.58 0.63 

~~RR~--~2~6~. 5~7+F~I-oo-d7w7a~y r-~5=78~5~4+----1~3~6=3r-713~7~1-. 0~7+-------r-71 3~7~1-. 7~2+-0~. 0~0~4~9~5~3 r---~6~.3+-~9~0=1=4.~072r---~2~675~0+-----~0.~6~2 
~ 26.67 Floodplain 57854 1365 1373.14 1373.64 0.004343 6.29 10775.82 4022.3 0.63 
Douglas R 26.67 Floodway 57854 1365 1373.2 1373.84 0.004557 6.52 9115.17 2735 0.65 

Douglas R 26.76 Floodplain 57854 1367 1374.91 1375.45 0.00579 5.76 10075.61 3979.3 0.69 
Douglas R 26.76 Floodway 57854 1367 1375.13 1375.9 0.006492 6.42 8387.51 2822 0.73 

Douglas R 26.85 Floodplain 57854 1370.2 1377.03 1377.55 0.005322 5.87 10123.46 3752.47 0.69 
Douglas R 26.85 Floodway 57854 1370.2 1377.51 1378. 13 0.004933 6.25 9171.38 2832.25 0.68 

Qouglas R 26.95 Floodplain 57854 1375. 5 1378.51 1379.13 0.0082 5.37 9278.7 3895.44 0.82 

I:;R~--~2=6~. 9~5+F~I~oo~d~w~a~y r-~5~78~5~4+---1-3~75=·~5r-~13~7~9~. 0~4+-------r-~1~3~7~9~.8+-0~.0~0~8~1~6~3r---~6~.7+-~8=2~9~3 .~3~4r-~~2~9~2~8+-----~0.~8~7 
, 27.04 Floodplain 57854 1378 1381 .31 1381 .74 0.004312 6.02 11 180.95 3921.13 0.67 

27.04 Floodway 57854 1378 1381.97 1382.55 0.004636 7.28 9705.4 1 2975.48 0.72 

27.1 4 Floodplain 57854 1380.05 1384.07 1384 .52 0.004 107 7.16 11438.42 4092.22 0.68 
~sR 27.14 Floodway 57854 1380.05 1384.66 1385. 19 0.003734 7.59 10458.24 3100 0.67 

~s R 27.23 Floodplain 57854 1382.75 1386.85 1387.37 0.005544 7.89 10748.53 4388.71 0.79 
Do.liglas R 27.23 Floodway 57854 1382.75 1387.24 1387.93 0.005821 8.74 9367 .99 3308 0.82 

Douglas R 27.33 Floodplain 57854 1383.65 1389.27 1390.18 0.007123 9.79 9310.49 4650.14 0.89 
Douglas R 27.33 Floodway 57854 1383.65 1389.69 1390.74 0.006391 9.94 8452.51 3478 0.85 

Douglas R 27.52 Floodplain 57854 1387.35 1393.36 1392.41 1393.75 0.003391 5.86 12652.45 5061 .2 0.6 
Douglas R 27.52 Floodway 57854 1387 35 1393.93 1394.47 0.003444 6.45 10827.45 3650 0.61 

Douglas R 27.61 Floodplain 57854 1389 85 1395 37 1395.98 0.00694 7.5 10188.68 5101 58 0.79 

Wood/Pate I 
Hassayampa R iver C LOMR Submittel TON 

W :\2004Projects\042316.03_DouglasRanch\ProJeCt Supporr ·,, 'ydro .CLOMR TON\ 11·30-07 TON\Existing or Pre-Project Condition Model Appendtx D xis 
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Existing or Pre-Project Condition Model HASSYMODELEX.PRJ W/P Job No. 052556.03-052559.03 

Profile Oulput Table· Standard Table 1 
HEC-RAS Nat_1988topo River: Hassayampa Reach: Douglas Ranch 

Woo d/Pate I 

W\2004Projects\042316 03_DouglasRanch\Project SupportlHydro\CLOMR TON\1 t -30·· ; - TVt· , 

Hassayampa River CLOMR Submittel TDN 
: or Pre-ProJeCt Condition Model Appendtx O.xls 



Existing or Pre-Project Condition Model HASSYMODELEX.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Nat_1988topo River: Hassayampa Reach: Douglas Ranch 

• 

• 

• 
Wood/Pate! 

Hassayampa River CLOMR Submittel TDN 
W I2004Projects\042316 03 _ DouglasRanch'Project Supportv-tydro\CLOMR TDM11-30-07 TDN'Existing or Pre-ProJeCt Co• a.oon MOdet Appendix O.xls 
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APPENDIXE 

HEC-RAS Output Files for Revised or Post-Project Conditions 
Model 



Revised or Post Project Condition Model HASSYMODELPROP1.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Plan: new I River: Hassayampa Reach: Douglas Ranch 

• 

•• 
W ood/Pate! 
W:\2004Projects\042316.03_DougfasRanch'Project Support'Hydro\CLOMR TON\1-14-08 TDN\Revised or Post Project Condition Model Appendix E.xlsHassayampa River CLOMR TON 



Revised or Post Project Condition Model HASSYMODELPROP1.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Plan: new I River: Hassayampa Reach: Douglas Ranch 

~ .• 

• 

•• 
W ood/Patel 
W:\2004Projects\042316.03_DouglasRanchiProject Support'Hydro\CLOMR TDN\1-14-0B TDN\Revised or Post Project Condition Model Appendix E.x/sHassayampa River CLOMR TON 



Revised or Post Project Condition Model HASSYMODELPROP1.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table - Standard Table 1 
HEC-RAS Plan: new I River: Hassayampa Reach: Douglas Ranch 

• 

• 
W ood/Pate! 
W:\2004Projects\042316.03_DouglasRanch\Project SupportV-fydro\CLOMR TDN\1-1 4-08 TDNIRevised or Post Project Condition Model Appendix E.x/sHassayampa River CLOMR TON 



Revised or Post Project Condition Model HASSYMODELPROP1 .PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Plan: new I River: Hassayampa Reach: Douglas Ranch 

• 

• 
Wood/Patel 
W:I2004Projects\042316.03_DouglasRanch'Project Support'Hydro\CLOMR TDN\1-14-08 TDN'Revised or Post Project Condition Model Appendix E.x/sHassayampa River CLOMR TDN 



Revised or Post Project Condition Model HASSYMODELPROP1.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Plan: new I River: Hassayampa Reach: Douglas Ranch 

• 

• 
Wood/Pate I 
W:\2004Projects\04231 6.03_DouglasRanch\Project Support'Hydro\CLOMR TDN\1-14-08 TDNIRevised or Post Project Condition Model Appendix E.xlsHassayampa River CLOMR TON 



• 

•• 

Revised or Post Project Condition Model HASSYMODELPROP1.PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Plan: new I River: Hassayampa Reach: Douglas Ranch 

Douglas:R 27.14 Floodplain 57854 1380.05 1384.08 1384.52 0.004104 7.16 11440.91 4092.26 0.68 

I 
27.14 Floodwav 57854 1380.05 1384.69 1385.22 0.003618 7.51 10559.66 

27.23 Floodplain 57854 1382.75 1386.85 1387.37 0.005544 7.89 10748.53 4388.71 

3100 0.66 

0.79 
27.23 Floodway 57854 1382.75 1387.23 1387.92 0.005893 8.77 9332.45 3308 0.83 

JglasR 27.33 Floodplain 57854 1383.65 1389.27 1390.18 0.007123 9.79 9310.49 4650.14 0.89 
Dougi<'!S'R 27.33 Floodw~ 57854 1383.65 1389.7 1390.74 0.006352 9.91 8470.77 3478 0.85 

Douglas R 27.52 Floodplain 57854 1387.35 1393.36 1392.27 1393.75 0.003391 5.86 12652.45 5061 .2 0.6 
Douglas R 27.52 Floodway 57854 1387.35 1393.92 1394.46 0.003458 6.46 10813.19 3650 0.61 

Douglas R 27.61 Floodplain 57854 1389.85 1395.37 1395.98 0.00694 7.5 10188.68 5101.58 0.79 
Douglas R 27.61 Floodway 57854 1389.85 1395.86 1396.54 0.005675 7.44 9506.28 3760 0.72 

D
Do"i''ll---~2~7-~7~8rF~Io~o~d~pll~a~int-~5~7~85~4+-~1~3~91~.7~5,__1~3~9~8.~1~9r------+~1~39~8~. 4~7+-0~. o~o~2=1~08,_ ____ 5 .~0~8~1 5~9~4~2~. 6~6t--5-3-5~0~. 3~3t-----~o~.4~4 27.78 Floodway 57854 1391 .75 1398.58 1398.91 0.00204 5.3 14062.09 3960 0.44 

27.97 Floodplain 58418 1395.05 1400.54 1400.95 0.006017 5.87 11733.19 5737.98 0.67 
~ 27.97 Floodwav 58418 1395.05 1400.97 1401 .48 0.005608 6.3 10386.29 4045 0.67 

~ 28.09 Floodplain 58418 1399.05 1403.51 1403.83 0.004586 5.07 12903.92 6021 .68 0.63 
Douglas•R 28.09 Floodway 58418 1399.05 1404.02 1404.5 0.004886 5.99 10667.18 4100 0.66 

28.19 Floodplain 
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29.04 Floodplain 
29.04 Floodwav 

29.13 Floodplain 
29.13 Floodway 

29.23 Floodplain 
29.23 Floodway 

29.32 Floodplain 
29.32 Floodway 

29.42 Floodplain 
29.42 Floodway 

58418 1401 .1 5 1405.82 
58418 1401.15 1406.62 

58418 1405.35 1408.82 1408.24 
58418 1405.35 1409.55 

58418 1407.1 5 1411 .58 
58418 1407.15 1412.1 

58418 1409.75 1414.21 
58418 1409.75 1414.93 

58418 1412.25 1417.27 
58418 1412.25 1417.61 

58418 1413.85 1419.99 
58418 1413.85 1420.12 

58418 1417.35 1422.74 
58418 1417.35 1423.28 

58418 1420.45 1425.56 
58418 1420.45 1426.21 

58418 1422.25 1427.84 
58418 1422.25 1428.59 

58418 1424.25 1429.99 
58418 1424.25 1430.5 

58418 1427.05 1432.97 
58418 1427.05 1433.11 

58418 1429.75 1435.29 
58418 1429.75 1435.4 

58418 1431 .95 1438.14 
5841 8 1431 .95 1438.23 

5841 8 1434.15 1440.47 
58418 1434.15 1440.49 

1406.19 0.005888 
1407.17 0.006574 

1409.18 0.005805 
1409.97 0.004711 

1411.94 0.004688 
141 2.56 0.005266 

1414.58 0.005712 
1415.45 0.006114 

1417.83 0.00612 
1418.12 0.00452 

1420.42 0.005092 
1420.74 0.006346 

1423.2 0.006826 
1423.86 0.006305 

1425.93 0.004952 
1426.77 0.005396 

1428.22 0.004585 
1429.07 0.004043 

1430.61 0.005751 
1431 .11 0.004629 

1433.33 0.003901 
1433.51 0.003793 

1435.68 0.006549 
1435.84 0.006523 

1438.51 0.005304 
1438.62 0.005215 

1440.87 0.004182 
1440.89 0.004148 

4.76 11974.77 
6.32 9858.64 

4.84 12140.41 
5.35 11250.63 

4.72 12158.05 
5.67 10706. 77 

4.79 11880.62 
6 10258.31 

6.26 10299. 36 
5.81 10548.94 

5.58 11356.43 
6.43 9386.92 

5.56 10872.98 
6.15 9572.33 

4.8 12011 .43 
5.88 9768.41 

4.74 12063.37 
5.33 10597.38 

4.91 10383. 19 
5.01 10060.88 

6079.22 
4195 

6105.62 
4409 

5796.34 
4669 

6304.9 
4745 

5420.46 
4515 

5594.73 
4295 

5542.91 
3925 

5606.96 
3735 

5527.23 
3780 

5491 .12 
4005 

4.99 12518.85 5930.74 
5.07 11607.8 4664 

5.28 11791 .16 6068.72 
5.46 11062.81 5134 

5.08 12438.33 6166.1 
5.16 11732.88 5028 

5.38 11927.63 5382.11 
5.39 11694.14 4865 

0.69 
0.74 

0.65 
0.6 

0.65 
0.68 

0.69 
0.71 

0.74 
0.64 

0.68 
0.76 

0.71 
0.69 

0.62 
0.65 

0.61 
0.58 

0.7 
0.62 

0.61 
0.6 

0.65 
0.65 

0.59 
0.59 

0.61 
0.61 

Douglas R 29.51 Floodplain 58418 1437.75 1443.11 1442.58 1443.57 0.007025 5.35 10926.75 5386.19 0.66 
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Douglas 'R 29.61 Floodplain 58418 1440.85 1446.12 1446.49 0.004879 5. 12 12220.82 5560.37 0.59 
Douglas'R 29.61 Floodwav 58418 1440.85 1446.23 1446.65 0.004925 5.31 11344.35 4540 0.59 

Dol.li:Jias•R 29.7 Floodplain 5841 8 1444.15 1448.85 1448.46 1449.42 0.005867 6.57 10449.35 5345.99 0.74 

Wood/Pate! 
W:I2004Projects\042316.03_DougfasRanchiProject Suppott'Hydro\CLOMR TDN\1-14-08 TDNIRevised or Post Project Condition Model Appendix E.xtsHassayampa River CLOMR TON 



Revised or Post Project Condition Model HASSYMODELPROP1 .PRJ W/P Job No. 052556.03-052559.03 

Profile Output Table- Standard Table 1 
HEC-RAS Plan: new I River: Hassayampa Reach: Douglas Ranch 
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W:I2004Projects\042316.03_DouglasRanch\Project Supportv-tydro\CLOMR TDN\1 -14-08 TDN\Revised or Post Project Condition Model Appendix E.x/sHassayampa River CLOMR TON 
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Proposed Condition Plan : proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach= Douglas Ranch RS = 27.33 
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Proposed Condition Plan : proposed bridges _1988datum 1/11/2008 
Geom: proposed bridges_1 988 datum Flow: 10, 100,500,25 -Year Flow 

River= Hassayampa Reach= Douglas Ranch RS = 27.14 
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Proposed Condition Plan: proposed bridges_1988datum 1/11 /2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 26.95 
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Geom: proposed bridges_1988 datum Flow: 10, 100,500,25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26.85 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25-Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26.76 
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Proposed Condition Plan: proposed bridges _1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25-Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26.67 
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Proposed Condition Plan: proposed bridges _1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500,25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26.57 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100. 500, 25 -Year Flow 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 26.40 BR Humming Bird Springs Rd-New Bridge 1 (Input Skewed 17 degrees) 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 
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' .• Proposed Condition Plan: proposed bridges _1988datum 1/1 1/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach= Douglas Ranch RS = 26.38 XS adjusted to be Normal to flow,Sta. 1000 to 4440.19 has a 17 d 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26.29 
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Proposed Condition Plan : proposed bridges _1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26.19 
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Proposed Condition Plan : proposed bridges _1988datum 1/1 1/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26.1 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100,500, 25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 26 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 25.91 
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ce Proposed Condition Plan: proposed bridges_1988datum 1/11 /2008 
Geom: proposed bridges_1988 datum Flow: 10, 100,500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 25.81 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach= Douglas Ranch RS = 25.72 
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• Proposed Condition Plan: proposed bridges _1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 25.62 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100,500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 25.53 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 25.43 
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Proposed Condition Plan: proposed bridges_1988datum 1/11 /2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500,25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 25.34 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500,25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 25.24 

~---------------------- .04 ----------------------~~-- .03 --~~-----.04 ------~ 

g 
c: 
0 

~ 
> 
Q) 

w 

g 
c: 

1350 

~ 1360 
> 
Q) 

iii 

1000 

-~ 

2000 

Proposed Condition 

3000 

Station (ft) 

4000 

Plan : proposed bridges _1988datum 1/11 /2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25-Year Flow 
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Proposed Condition Plan : proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 25.06 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100,500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 25.02 
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Proposed Condition Plan : proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100,500,25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 24.95 BR Bell Road- New Bridge 2 
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Proposed Condition Plan: proposed bridges_1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 24.95 BR Bell Road- New Bridge 2 
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Proposed Condition Plan: proposed bridges_ 1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River= Hassayampa Reach = Douglas Ranch RS = 24.90 
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Proposed Condition Plan: proposed bridges _1988datum 1/11/2008 
Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 

River = Hassayampa Reach = Douglas Ranch RS = 24.87 
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Geom: proposed bridges_1988 datum Flow: 10, 100, 500, 25 -Year Flow 
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Reference: 

Variables: 

Guide Banks Design 
Peoria Ave. Bridge 

FHW A, March 2001, HEC #23, Bridge Scour and Stream Instability Countermeasures, 

Second Edition, Pg DG 10.3 - DG 10.15 
Q= 
Qfl = 

Qfr= 
Qal= 
Qar= 
b = 
Vn2= 
Lsi= 
Lsr= 
Dh= 
Dhl= 
Dhr= 
Yl= 
Yr= 

Total discharge of the stream (cfs); 
Left abutment obstructed discharge ( cfs ); 
Right abutment obstructed discharge ( cfs ); 
Discharge in 100ft of stream adjacent to the left abutment (cfs); 
Discharge in 100 ft of stream adjacent to the right abutment ( cfs ); 

Length of the bridge opening (ft); 
Average velocity through the bridge opening (ft/s); 
Projected length of guide bank for left abutment (ft); 
Projected length of guide bank for right abutment (ft); 
Bridge opening hydraulic depth (ft); 
Left overbank hydraulic depth (ft); 
Right overbank hydraulic depth (ft); 
Offset of the left guide bank (ft); 
Offset of the right guide bank (ft). 

Project Name: Douglas Ranch Project Location: Peoria Ave. Bridge 

Input data: Q = 
Dh= 
Qfl = 

Dhl= 

\Y%'5tit;'@Zif cfs 
:-•:•o:-: -:. ~ .-:-~' ft 

cfs 
ft 

(945' Width through bridge) 
b ;: .89S ft 

Vn2 = 11f<;)\ ftls .·,-.:...:, 

Qfr = 11162 cfs 
Dhr = ~r~i ft 

Qal = cfs Qar = .· 5'12Q cfs 
Qfl/Qa = 2.21 Qfr/Qa = 2.18 

Lsi = ):8~it~~'qi ft Lsr = · - .z~o ft 
YI = 100 ft Y r = 100 ft 

Data based on mixed flow regime for more conservative guide bank lengths (higher velocities thru bridge) 

Ls is from Figure 10.3, pg DG10.7 of the reference. b= Width at 1/2 flow depth . 

W:\2004Projects\042316. 03 _DouglasRanch \Project Supportv-tydrov-tydraulicsv-tECRAS-FEMA \revised_ GHA \FiowModified _GuideS~ 
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Guide Banks Design 

Greenway Road 

Reference: FHW A, March 200 I , HEC #23 , Bridge Scour and Stream Instability Countermeasures, 

Second Edition, Pg DG I 0.3 - DG I 0. 15 

Variables: Q = Total discharge ofthe stream (cfs); 

Qfl = Left abutment obstructed discharge ( cfs ); 

Qfr = Right abutment obstructed discharge (cfs); 

Qal = Discharge in I 00 ft of stream adjacent to the left abutment ( cfs ); 

Qar = Discharge in I 00 ft of stream adjacent to the right abutment ( cfs); 

b = Length of the bridge opening (ft); 

Vn2 = Average velocity through the bridge opening (ft/s); 

Ls i = Proj ected length of guide bank for left abutment (ft); 

Lsr = Projected length of guide bank for right abutment (ft) ; 
Dh = Bridge opening hydraulic depth (ft); 

Dhl = Left overbank hydraulic depth (ft); 

Dhr = Right overbank hydraulic depth (ft); 

Yl = Offset of the left guide bank (ft) ; 

Yr = Offset of the right guide bank (ft). 

Project Name: Douglas Ranch Project Location: Greenway Road 

Input data: Q= 

Dh = > · 

Qfl = 

Dhl = 

Qal = • 

Qfl/Qa = 

Lsi= 

Yl= 

57230 cfs 

>5:4 ft 

I9060 cfs 

5.0' ft 

4333 cfs 

4.40 

Jtro n 
120ft 

Width through bridge) 

b ft 

Vn2= 

Qfr = 

Dhr = 

ft/s 

cfs 

ft 

Qar = cfs 

Qfr/Qa = 1.65 

Lsr = ?L}fJ.J~~~4§0.: ft 
Yr= 100ft 

Data based on mixed flow regime for more conservative guide bank lengths (higher velocities thru bridge) 

Ls is from Figure 10.3 , pg DGI0.7 of the reference. b= Width at 1/2 flow depth. 

(a)- Since Ls1 exceeds 250', use 300' to be conservative . 

W\2004Projects\042316. 03 _ Doug/asRanch \Project Support\Hydro\Hydraulics\HECRAS-FEMA \revised_ GHA \Flow Modified_ GuidefJl9J2.01j}l 
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Reference: 

Variables: 

Guide Banks Design 
Bell Road Bridge 

FHWA, March 2001, HEC #23, Bridge Scour and Stream Instabil ity Countermeasures, 

Second Edition, Pg DG 10.3 - DG 10.15 

Q= 
Qfl = 
Qfr = 
Qal = 
Qar = 
b= 
Vn2 = 
Lsi= 
Lsr= 
Dh= 

Dhl = 
Dhr= 
Yl = 
Yr= 

Total discharge ofthe stream (cfs); 
Left abutment obstructed discharge (cfs); 
Right abutment obstructed discharge (cfs); 
Discharge in 100 ft of stream adjacent to the left abutment ( cfs ); 
Discharge in 100 ft of stream adjacent to the right abutment ( cfs ); 

Length of the bridge opening (ft); 
Average velocity through the bridge opening (ft/s); 
Projected length of guide bank for left abutment (ft); 
Projected length of guide bank for right abutment (ft); 

Bridge opening hydraulic depth (ft); 
Left overbank hydraulic depth (ft); 
Right overbank hydraulic depth (ft); 
Offset of the left guide bank (ft); 
Offset of the right guide bank (ft). 

Project Name: Douglas Ranch Project Location: Bell Road Bridge 

Input data: Q= 
Dh = 
Qfl= 
Dhl = 
Qal = 

Qfl/Qa = 
Lsi= 
Yl= 

57230 cfs 

5.Jft 
n6.J:t cfs 

:. ·:t4: ft 

... :4062 cfs 
2.86 
1UQ, ft (a) 
120ft 

(945' Width through bridge) 

b= 9:l5.; ft 
Vn2= 
Qfr = 
Dhr= ··' 

12i.8~ ft/s 
. ~~;.:~ 

.~.8654· cfs 
3.3 ft 

' ',' 

Qar = .;. : . . ·· , 68:~p~ cfs 
Qfr/Qa = 1.26 

Lsr= 
Yr= 

;,. z~;s~ n 
. "'·'""'· 

86ft 

Data based on mixed flow regime for more conservative guide bank lengths (higher velocities thru bridge) 

Ls is from Figure 10.3, pg DG10.7 of the reference. b= Width at 1/2 flow depth. 

(a)- Since Ls1 exceeds 250', use 300' to be conservative . 

W:\2004Projects\042316. 03 _ DouglasRanch \Project Support\Hydro\HydraulicsiHECRAS-FEMA \revised_ GHA \FiowModified _ GuideBfllfH.I2Jilf) 7 
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Reference: 

Variables: 

Guide Banks Design 
Hummingbird Springs Rd. 

FHWA, March 2001 , HEC #23 , Bridge Scour and Stream Instability Countermeasures, 
Second Edition, Pg DG I 0.3 - DG I 0.15 
Q = 
Qfl = 
Qfr = 
Qal = 
Qar = 
b= 
Vn2 = 
Lsi= 
Lsr = 
Dh = 
Dhl = 
Dhr = 
Yl= 
Yr = 

Total discharge of the stream (cfs); 
Left abutment obstructed discharge ( cfs); 
Right abutment obstructed discharge (cfs); 
Discharge in 100ft of stream adjacent to the left abutment ( cfs); 
Discharge in 100ft of stream adjacent to the right abutment (cfs); 
Length of the bridge opening (ft); 
Average velocity through the bridge opening (ftls); 
Projected length of guide bank for left abutment (ft); 
Projected length of guide bank for right abutment (ft); 
Bridge opening hydraulic depth (ft); 
Left overbank hydraulic depth (ft); 
Right overbank hydraulic depth (ft); 
Offset of the left guide bank (ft); 
Offset of the right guide bank (ft). 

Project Name: Douglas Ranch Project Location: Hummingbird Springs Rd. 
(1755' Width through bridge) 

Input data: Q= 57854 cfs b 1621 ft 
Dh= 4.5 .ft Vn2 = 8.3 ftls 
Qfl = 17454 cfs Qfr = 5061 cfs 
Dhl= 3.4 ft Dhr= 1.7 ft 
Qal= 2271.0 cfs Qar = 5499.0 cfs 

Qfl/Qa = 7.69 Qfr/Qa= 0.92 
Lsi= 300. ft Lsr= 90ft 
Yl= 120ft Yr= 36ft 

Data based on mixed flow regime for more conservative guide bank lengths (higher velocities thru bridge) 

Ls is from Figure 1 0.3 , pg DG 10.7 ofthe reference. b= Width at 112 flow depth. 
(a)- Since Ls1 exceeds 250', use 300' to be conservative . 

W\2004Projects\042316. 03_DouglasRanch\Project Support\Hydro\Hydraulics\HECRAS-FEMA \revised_ GHA \FiowModified_ Gu~~ 
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EXHIBIT A 

Existing FEMA FIRM Panel 
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• EXHIBITB 

Proposed Construction Plans 
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• Peoria Avenue Bridge 
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GENERAL NOTES 
Des ign Sp ec ificati ons 
AASHTO LRFD Bri dge Des ign Spec i f i cations , Cus t omary US unit s , 
Four th Edition, 2007. 
Cons truc ti on Spec i f i cat i ons 

Mari copa As soc iati on of Governme nts <MAGl Uniform Standard 
Spec ifi cations f or Publi c Works Construction <2001l and a s 
suppl e me nted by: 

1. MCDOT Eng l is h Supp l e ment to MAG Specifications <Jul y 1, 2004). 
2. The Pro j e c t Spec ial Provis i ons . 

Des ign Loadings 

Li ve Load, HL-9 3 
Dead Load Includes allowances of 25 psf for future wearing s urface 
a nd 15 psf for permanent metal deck for ms including additional 
concrete. 
The Superstruc iure is des igned as a composite section with the 
top~ · of s l cb thi ckne s s removed from the Design Section 
Properties to account for grinding, grooving & wearing. 
Se i s mi c Performance Zone I <Acceleration Coefficient of 0.04l . 

Concrete Stress es 

Deck and Diaphragms <Pin Plerl .... . . 
Diaphragms <E xp, Abut, Intermedl ... . 
·Curb ......... . . .. . ...... .. .. . . . .. .. . 
Abutments, Piers , Co l umns .. . .. .... . . 

fo c = 4500 psi - Class AA 
fo c = 4000 psi - C la ss AA 
fo c = 4000 psi - Class AA 
fo c = 3500 psi - Clas s A 
f' c = 3500 psi - C la ss A Dri I I ed Shafts ....... .. .. .. . . ..... . . 

Girders ............................. f' c = Varies - See Girder Shts. 
A I I other concrete . . . . . . . . . . . . . . . . . . fo c = 3000 psi - C I ass A 

Reinforcing stee I s ha I I conform to ASTM A615 except where 
AS TM A706 is s pecified for we ldabi I ity. AI I reinforcing steel 
sha I I be furn i s hed as Grade 60. 
Prestressing s tee l s hal I conform to ASTM A416 Grade 270 Low 
Relaxation 7-wire s trand. 
AI I bends and hooks sha l I meet the requirements of AASHTO LRFD 
Section 5. 10. 2. AI I bend dimens ions for re inforc ing s tee l sha l I be 
out-to-out of bars. AI I p lacement dimensions for r e inforc ing stee l 
s hal I be center of bars unless noted otherwi s e . 
A I I reinforcing stee I sha I I have 2 inch c I ear cover , un I ess noted 
otherwi s e. 
Chamfer a I I e xposed corners Y~ ' un I e s s note d otherwise. 
Bridge Barriers shal I not be c a s t by the s l lp - form method. 
AI I welding sha l I conform to the requirements of the American 
Welding Soc i ety Bridge Welding Code 01.5 -2 002, unless noted 
otherwl s e. 
AI I struc tural s teel shal I conform to ASTM A36. unless noted 
otherwl se. 

Dimens ions 

Dime ns ions sha l I not be scaled from drawings. 

-
PREUMitWI' 

WOOD/PATEL 
l.AM:J DevtlJJf"NEl'« . ""19.~ 

NOT 1'I.ANSI'OI.TA110H i lUI'fiC 
WATEI.(WA$1EWA1U. • U.VEYIHG 

FOR 
<XlNS11<UCOOII"""""""' 

2051 11'. Nortberu .be. 

CONSTRUCTION Phoeulx. A% 85021 

OR RECOODING 
(t!OZ) 335-8500 ...... ~ 

I'UOSNI:X: • Mf3A. • TUCJ0H • OCXlOYEAJ; 

$lnT Tm.E 

... 

TYPICAL SECTION AND GENERAL NOTES 

........,.. ...... 
DOUGLAS RANCH 

.,.. IIIII>. • E , 
0 ~ I I~ IOHIU IPO<>Ef 1-";, 



• 

•• Greenway Road Bridge 

• 



CURVE TABLE 
CURVE DEL TAl RADIUS! ARCI TANGENT! CHORDI 
C5 
C6 
C7 
C8 

20'42'54"14050.50'11464.441 740.30'11456.47'' 
20'42'54"14007.00'1 1448.71'1 732.35'11440.83'' 
0'42'54"13993.00'11443.651 729. 79 '11435.80'' 

20 '42'54"13949.50'11427.92'1 721.84'1 1420.16'' 

STA 62+98.00 
OFF 440 ' LT 

' ,J ::,!,~, \ .'.l\\ ~~::2~=2~-~ .... j'' '~2..:'2::--, '•·'>-~, . /·: \ 
'.,,, .. ~'\\\ .... ~-~:,~:-~,,,:;:. ....... ,·~ ' \ ,,, ' ~· / J 
~\~~~~'.:.:·<~\~~-~"'--:.-;.;,.~.:s.·, .. :<, . /'' '· ., ,./ , .. ·-·· ' \ 

"/ ;' -, -----
.... , 

w 
u ... 
0 
N 

R/W 

--+ 

. (:~\ ~%~~~~fi~~~if~t~~ ', \ '' : .. ,... '· .. i / ~:' 
'"~ ~~,~-~~~:<-~~~':_\.~~:\-.:-·~ .. ~---~-~~·~ .. \~\ \'.'\\ \ ' ' , / ~ j~ "= 

/ / 

~/ '.\;·) '"\.. ,J'.-~ 

')<.)~'"~ '',''._'._',',''•':..''~~"\ •'' •\•\• , ', \ ' ' / I ·, 

. ····-· .·.··········''" ....... , .·. ··.:·.Y·.\·.·· .... " / 'J } • ~,:)--:) :) 

'i'! •;, / ./ . o 11/ \ ...,... .:;........._ 
/

. ( : \ I .Jr.::., 
. \ I : ~ 

0 ! f . .....--, -- ..... 0 

I ! ~// \ ......... ,/ ""' 
.. ~ -- .. \ • ' 0 

,,,-,~.\t 1 /';~1~~~~~~{;~~~:~~:~~~:<. / \ / ... I ·tJ _, ·. I ~~ "· ""- · >... \, , \ 
~~- •.• ~:>f/!.'\\·~.~.~§::l~s; , .JAN D CO , LLC / rn-~-- · .. \ :'\ \ 
:iif/]jgJ#~~- , / ''\ / ;' ,· <. )~// ~~ ~-- . . \ \\\ ..--

0

~' ., .. ,::,:...:'\..'.:. .. "'/ ~/ //g[ . . •STA 62+98 uO / X • l .· ' ..-- \ 
<·~::?,-...~· - ///;/,;_"'//// .: . ~ TC...E' .' OFF 230' ' LT ' ! 0 i 'Ji>!. · ~..--

X ~~~,~~!2~~EW~J~' :- ,j! \ '-<_10 ~\ ;--- "El\ \ 
X ' '-. r-F--f f--f F ~-. ..._f ' f F--F~'-F ""; I c,__,. o 

,/· 

i \ 
,;",•/ '·..) 

/ / 

· F--- f f \.., :/ ' -....._ . ' . / --F__j""' ----L _/ j \ 

J ~ '·. i' " / ! ~ ........... ~ c -4 
f-- : .''• . / • .. z "" " -w / ; ' . / ' / ;-...;,_ \ 
W ·'% . /.... -. ""' ·'· INVERT .{LEVA.fiON= 1303.50 ~ \ . . ~ 

0 

-\ -

J\ 

/ 
\. I .... 

STA 66+ 70.00 
OFF 440' LT 

/ 

•"'')"\, .... ,., 
' ' 

... ,., 

/ 
,J 

) \> .~r ;:) / ,_, 
/ 

'"-- ·\ 1.' 

( '"! 

/ 

\ 
,_; 

40 0 20 40 

~--- I I 
I-Jorz . 1 in. = 40 ft. ., 

\ / 
!.- .. ./ 

.. , 
T~UST '\LAND 

"' w 
> 

"' <{ 
Cl.. 
:::;; 
<{ 
>-

~j 

.. 
'-·····' 

/' . ./ 

X 
X 

r·lt::J ·.,.· w 
I ~':~ \ SKEW ANGLE,..= o· ~ j' , -" ::...._ \ 
(}) '-\· .... ~·-. ... [ .. / -1 ,-.. :, __ _ ~.> .<" (.) i -- -- w 

. / \.~_~ .. \ "·..... . ~ ! . TA 66;7000 J' . NEW R/W ~ ~ ltx 
_fTCE- I 

(}) 

WB ~ · J ! FF 85 L T / 0 o I ---~ / <D 0 
o I , ---- ..,/ ______ ~ 
2; ! : . 0 
ill ~ 

<( ;; ~ • • ~~ .. • ... · "' u ~ r ~ 
f-- / ; ./ / 01 '-./ . "" ? ' (/") 
(f) / ,-<' )1: / / .--- N \ ! SS u.. / ! W 
w ' / ; . 

3 :. -~ '. (/:/~~ /!, // /~/ --~1<}/f!~W&k ,! .. · >- ~~/ ~ 3 
--::..>"·- -·/ / ..... . ,.,.., ~ // ; ! / .. JN -:.-_'-y/~'!-/1 ~ j r-(2) "'- J' - ~ 

G ~~~~§};; / : ~:,: 
1

. e x. ~ . -- ······ .... } :}1 i ~~~o~Oa , - ~ /;~ e;w7 -_j --',/ " 
'· 

./"'" _,.,.. 

/ \ ,/··" ./ 
_____.._, ----rL-

TCE7 

REMOVAL NOTES 

DESCRIP TION UNIT I DUAN 

CONSTRUCTION NOTES 

DESCRIPTION I UNIT 

('"";\ INSTALL XX" A.C. (XX" MIX) OVER XX" I SY 
V A.B.C 

(':;\ 6" VERTICAL CURB & GUTTER PER MAG I LF 
~ DET 22D TYPE "A" 

('";\ 6" VERTICAL CURB & GUTTER PER MAG 
\_::'..) DET 22D TYPE "A" W/DEPRESSED LIP OF I LF 

8 
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GUTTER 

8' CONCRETE SIDEWALK PER MAG DET 
230 

5' TRANSITION FROM 6" VERTICAL CURB 
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GENERAL NOTES 
Des i gn Spec ifications 

AASHTO LRFD Bridge Des ign Specif i c ations , Customary US uni ts . 
Fourth Ed ition, 2007. 
Cons truction Spec ificat ions 

Mar i copa Ass ociation of Governments <MAG> Uniform Standard 
Spec ifi cations f~r Public Works Construction 120011 and as 
s upp I e mented by: 

I . MCDOT English Supplement to MAG Specif ications <July I, 2004>. 
2. The Project Spec ial Provi s ions. 

Des ign Loadings 

Live Load. HL -93 
Dead Load Includes al l owances of 25 psf for future wearing s urface 
and 15 ps f for permanent metal deck forms including additional 
concrete. 
The Superstructur e i s des igned as a composite section with the 
top Y2 ' of s I ab thicknes s removed from the Design Section 
Properties to account for grinding, grooving & wear ing. 
Seismic Performance Zone I (Acceleration Coefficient of 0.04). 

Concre te Stresses 

Deck and Diaphragms !Pin Pier> ..... . f' ·c = 4500 psi - Class AA 
f' c = 4000 psi - Class AA 
f' c = 4000 ps i - Class AA 

Diaphragms < Exp, Abut , lntermedl . . . . 
Curb .............. . ... . ........ . . ... . 
Abutments. Piers, Co I umns .. . ....... . f' c = 3500 psi Class A 
Dri li ed Shafts ....... .. ............ . f' c = 3500 psi - Class A 
G·i rders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f' c = Varies - See Girder Shts. 
A I I other concrete . . . . . . . . . . . . . . . . . . f' c = 3000 psi - C I ass A 

Reinforcing steel sha l I conform to ASTM A615 except where 
ASTM A706 is specified for we ldabi I ity. AI I reinforcing s teel 
sha l I be furnished as Grade (;O. 
Prestress ing steel sha l I conform to ASTM A416 Grade 270 Low 
Relaxation 7-wire strand. 
AI I bends and hooks sha l I meet the requirements of AASHTO LRFD 
Section 5. 10. 2. All bend dimensions for reinforcing steel s hall be 
out-to-out of bars . AI I placement dimensions for reinforcing stee l 
shal I be center of bars unless noted otherwise. 
AI I reinforcing s teel shal I have 2 inch c l ear cover, unless noted 
otherwise. 

Chamfer a I I exposed corners :Y4 ' un I ess noted otherwise. 
Bridge Barriers sha l I not be cast by the s lip- form method. 
AI I welding shal i conform to the requirements of the Ameri can 
Welding Society Bridge Welding Code Dl . 5-2002, unless noted 
otherwl se. 

AI I s tructural stee l sha l I conform to ASTM A36, unless noted 
otherwl se. 

Dimens ions 

Dimensions s hal I not be scaled from drawings . 
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GENERAL NOTES 
Des ign Spec ifications 
AA SHTO LRFD Bridge Des ign Spec ificaTions , Cus tomary US un iTs, 
FourTh EdiTion, 2007. 
Cons Truc Tion Spec ifi caT ions 

Mar i copa As s ociation of GovernmenTs <MAGJ Uniform Standard 
SpecificaTions f or Publ lc Works Construction <20011 and as 
supp I e me nted by: 

I . MCDOT English Supplement TO MAG Specifications iJu l y I, 2004). 
2. The Proj~ct Specia l Provisions. 

Design Loadings 

Live.Load, HL-93 
Dead Load Includes allowances of 25 psf for future wearing s urface 
and 15 ps f for permanent meta ·l deck forms Inc I ud i ng add it i ona I 
concrete. 
The Superstructure is designed as a composite section with the 
top Y2 ' of s I at> thickness removed from the Des ign Section 
Properties To account for grinding, grooving & wearing. 
Seismic Performance Zone i <Acceleration Coefficient of 0.04). 

Concrete Stresses 

4500 psi - Class AA 
4000 psi - Class AA 
4000 ps i - Class AA 

Deck and Diaphragms <Pin Pieri . ..... f'c 
Diaphragms < Exp, Abut, I ntermedl . . . . f' c 
Curb ....... ... . 0 •••••••••••••••••••• f ' c 
AbutmenTs, Piers. Co I umns . . . . . . . . . . . f' c 3500 psi - Class A 

Dri I led Shafts ..... .. ............... f' c 3500 psi - Class A 
·Girders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f' c = Varies - See Girder Shts . 
A I I other concrete ... . 0 • • • • • • • • • • • • • f' c = 3000 psi - C I ass A 

Reinforcing steel s hal I conform To ASTM A615 except where 
ASTM A706 i s spec ified for weldabi I ity. All reinforcing s teel 
shal I be furni s hed as Grade 60. 
Prestressing stee l sha l I conform TO ASTM A416 Grade 270 Low 
Relaxation 7-wire s trand. 
A I I bends and hooks sha I I meet The requirements of AASHTO LRFD 
SecT ion 5. 10.2. AI I bend dimensions for reinforcing steel sha l I be 
ouT- to-out of bars. AI 1 placemenT dimensions for reinforcing sTeel 
sha l I be center of bars unless noted otherwise. 
AI I reinforcing s teel s hal I have 2 inch clear cover, unles s noted 
oTherwise. 

Chamfer a I I exposed corners :Y4 ' un I ess noted otherwi seo 
Bridge Barriers s hal I not be cast by The s f lp-form method. 
AI I welding sha l : conform to the requirements of the American 
Welding Society Bridge Welding Code Dl. 5-2002, unless noted 
oTherwl se. 

AI I structura l steel sha l I conform to ASTM A36, unless noted 
otherwise. 

Dimens ions 

Dimens ions shal I not be scaled from drawings. 
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