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Flood Control District 
of Maricopa County 

Date: August 22, 2016 

To: William D. Wiley, P.E., Chief Engineer and General Manager 

From : Richard Harris, P.E., CFM 

INTEROFACE MEMORANDUM 

Subject: Luke Watershed Phase 2 FDS, Technical Support Data Notebook and PMR/LOMR 
Request, Contract FCD 2014C003 - WA #2 

The floodplain re-study documentation for the Luke Watershed Phase 2 FDS is ready for use as the best 
available technical information. The study documentation will be sent to FEMA for review and 
incorporation into the County's FIRM panels. 

The re-study will update 33 linear miles of approximate Zone A floodplains with proposed detailed Zone 
AE floodplains (without floodways) and base flood elevations (BFE's) for Ph illips Wash, Dickey Wash , and 
numerous Tributaries. The study location is near Tonopah in the western part of Maricopa County. The 
re-study shows two structures will be added and seventeen structures removed from the Zone A 
floodplain . One structure previously in the Zone A floodplain will remain within the proposed Zone AE 
floodplain. 

The study used updated hydrology with NOAA 14 rainfall , and updated 2-foot contour interval topographic 
mapping in NAVD88 vertical datum produced by Wilson and Co (flown September 13, 2005). Add itional 
ground survey for areas that had been disturbed since the aerial mapping was done by the District, and 
results were included in the project mapping. The study Consultant was Parsons Brinckerhoff. The project 
manager for the Consultant was Gary Sun , P.E. The project manager for the District was Richard Harris, 
P.E., CFM. 

Please concur and authorize the use of this new study by signing below. 

Date: 

Date: 

Scott Vogel, P.E. 
Engineering and Permitting Division Manager 

William D. Wiley, P.E. 
Chief Eng ineer and General Manager 

2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601 
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August 8, 2016 

LOMR Manager 
LOMC Clearinghouse 
847 South Pickett Street 
Alexandria, VA 22304-4605 

Subject: LOMR Request Luke Watershed Phase 2 FDS, by Parsons Brinckerhoff 
Engineering Services (Contract FCD 2014C003, Work Assignment #2) 

Commun ities: Unincorporated Maricopa County, Community No. 040037 

Flooding Sources : Dickey Wash , Phillips Wash, Wash T1SR5WS17 , Wash 
T2NR5WS05E, Wash T2NR5WS05W, Wash T2NR5WS08 , Wash 
T2NR5WS19, Wash T2NR5WS19W, Wash S17 Branch , Wash 
Phillips Branch , Wash T2NR5WS21 , Wash T2NR5WS28 , Wash 
T2NR5WS33E, Wash T2NR5WS33W, Wash T2NR5WS36, Wash 
T3NR5WS30, Wash T3NR5WS31 , and Wash T3NR5WS32E 

FIRM panels affected : 04013C1585L, 04013C1590M, 04013C1595M, 04013C2055M, 
and 040f3C2060M (October 16, 2013 and November 4, 2015) 

LOMR Manager: 

Enclosed is the Technical Supporting Study Data Notebook (TSDN) for a Letter of Map 
Revision (LOMR) request regarding the Luke Watershed Phase 2 FDS. The reaches 
studied herein are extensions upstream of washes previously studied by the District and 
documented within a report entitled "Luke Wash Watershed FDS, contract FCD 
2007C020 by Wood , Patel and Associates, March 2009". The results from that study 
were published as part of the Maricopa County Physical Map Revision (PMR) , effective 
11/4/15. 

This study proposes to replace approximately 33 linear miles of the effective Zone A 
(approximate) floodplains with Zone AE (detailed) floodplains without floodway. The 
study area lies entirely within the Unincorporated Maricopa County . 
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Study data is contained in a one-volume Technical Support Data Notebook (TSDN) 
entitled "Luke Watershed Phase 2 FDS, August, 2016 , by Parsons Brinckerhoff. 
Hydrologic information was taken from the 2007 Wood , Patel and Associates study; 
copies of applied resu lts are located on Sections 4 and 5, with a copy of the entire 
hydrologic analysis located on the project data disk located within the TSDN .. The FEMA 
forms are located in Section 2. The annotated FIRM panels are included in Section 7. 
Digital files , including the hydraulic models, shape files to support the modeling, and the 
floodplain delineation work maps, are included on the project disk. We are also 
providing an additional "mapping cross sections" shape file that can be used during the 
mapping stage of this project. The file includes all the same cross sections used in the 
modeling , but attributes them for mapping purposes or for information only. 

Please contact us rega rding any additional fees for the review and map production that 
may be needed. 

If you have any questions, please contact me at (602) 506-4528 , or 
rph@mail.maricopa.gov. 

Sincerely, 

Richard P. Harris, P.E., CFM 
Project Manager 
Hydrology and Hydraulics Branch 

Copies without enclosure to: 

Brian Casson , CFM 
NFIP State Coordinator 
Arizona Department of Water Resources 
Office of Dam Safety and Flood Mitigation 
3550 N. Central Ave . 
Phoenix, AZ 85012 

Robert Bezek, CFM, PMP 
Federal Emergency Management Agency 
Region IX 
1111 Broadway, Suite 1200 
Oakland , CA 94607 
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Zhang Peng , P.E. , CFM 
Senior Engineering Manager 
Parsons Brinckerhoff Inc. 
350 W. Washington St. , Su ite 300 
Tempe, AZ 885281 

Gary Sun, P.E. 
Senior Engineering Manager 
Parsons Brinckerhoff Inc. 
350 W. Washington St. , Suite 300 
Tempe, AZ 885281 
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1.0 Introduction 

1.1 PURPOSE OF STUDY 

This project, Luke Watershed Phase 2 Floodplain Delineation Study (FDS), is a re-study 
of the Special Flood Hazard Area for approximately 33 linear miles of Zone A 
floodplains in the Luke Wash Watershed. There-delineation updates several main washes 
and their tributaries in the upper portion of the Luke Watershed from north of Indian 
School Road to Central Arizona Project (CAP) Canal including Wash T2 -R5W-S33E 
and its tributaries, Dickey Wash, Phillips Wash and its tributaries, Wash T2 -R6W-S36, 
and Wash T1S-R5W-Sl7. 

1.2 AUTHORITY FOR STUDY 

Parsons Brinckerhoff (PB) has been hired by the Flood Control District of Maricopa 
County (FCDMC) under Contract FCD 2014C003 , Assignment o. 2 to perform the 
study. The Project Manager for the FCDMC is Richard Harris, P.E. , CFM. PB ' s Project 
Manager is Bailang Gary Sun, P.E., CFM. 

1.3 LOCATION OF STUDY REACHES 

The Luke Wash Watershed is located in the west part of Maricopa County, bounded by 
the 37lst Avenue alignment to the west, Hassayampa River to the east, Gila River to the 
south and CAP canal to the north. The entire Luke Wash Watershed is approximately 90 
square miles. The study reaches in this study are mostly located in the upper Luke Wash 
Watershed north of Indian School Road except Wash T2N-R5W-S33W which is located 
south of Indian School Road. 

Figure 1 shows the project location and vicinity map. Table 1.1 lists the study reaches 
and their approximate length. Most of the wash names were derived from the location of 
their downstream end by Township, Range and Section names. There are three new 
washes in this study that are not shown on the Effective Flood Insurance Rate Map 
(FIRM). These three washes are Phillips-Branch, S17-Branch and Wash T2N-R5W
Sl9W. Two washes have been renamed in this study. Wash T2 -R5W-S31W is 
renamed Phillips Wash and Wash T2N-R6W-S35 is renamed Tl S-R5W-S 17. The 
renaming is consistent with the phase 1 study, the Luke Wash Watershed Zone AE 
Floodplain DeLineation Study prepared by Wood Patel (Contract FCD 2007C020), which 
is included in the DVD disk. 

Table 1.1 Study Reaches 

New Wash Name Length (mi) Wash Name on Effective FIRM 
Dickey Wash 1.212 same 
Phillips Wash 7.642 T2N-R5W-S31 W 
Phillips-Branch 0.281 N/A 

4 
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Table 1.1 Study Reaches (Continued) 

New Wash Name Length (rni) Wash Name on Effective FIRM 
S17-Branch 0.938 NIA 
T1S-R5W-S17 1.956 T2N-R6W-S35 
T2N-R5W-S05E 0.928 same 
T2N-R5W-S05W 0.898 same 
T2N-R5W-S08 1.167 same 
T2N-R5W-S 19 2.255 same 
T2N-R5W-S19W 0.440 N/A 
T2N-R5W -S21 0.645 same 
T2N-R5W-S28 1.119 same 
T2N-R5W-S33E 5.520 same 
T2N-R5W-S33W 0.511 same 
T2N-R6W-S36 4.605 same 
T3N-R5W-S30 0.621 same 
T3N-R5W-S31 1.179 same 

T3N-R5W -S32E 1.070 same 

1.4 METHODOLOGY 

o hydrology model has been prepared by this study. All hydrology information is 
referenced from the Hydrologic Study Report for Luke Wash Watershed Zone AE 
Floodplain Delineation Study (FCDMC, 2008) . The 1 00-year 6- and 24-hour HEC-1 
models were evaluated and the higher peak discharges were selected for this study. More 
detailed information is documented in Section 4. 

This Technical Support Data otebook (TSDN) provides technical information regarding 
the hydraulics to support the Letter of Map Revision (LOMR) request. The floodplain 
delineation is performed using the US Army Corps of Engineers Hydrologic Engineering 
Center River Analysis System (HEC-RAS) version 4.1.0 and HEC-GeoRAS 1 0.1. The 
detailed methodology is documented in Section 5. 

1.5 ACKNOWLEDGEMENTS 

Mr. Richard Harris, P.E. , CFM, Ms. Kathryn Gross, CFM and Ms. Cathy Regester, P.E. , 
CFM, of the FCDMC provided critical technical and decision making guidance 
throughout the duration of the study. Their contribution made it possible for the 
successful completion of this project. 
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1.6 STUDY RESULTS 

This study proposes upgrading the Zone A delineations in Luke Wash Watershed to Zone 
AE delineations and establishes Base Flood Elevations {BFEs) in areas where none have 
ever been established before. The proposed delineations are shown in the work maps . 

6 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B o. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 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 it displays a valid OMS control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington , VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance . Please do not send to th e above address. 

PRIVACY ACT STATEM ENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTI NE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood 
Insurance Program (NFI P); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

1. 

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

1:81 LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains , regulatory floodway or flood 
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72) 

B. OVERVIEW 

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

Community No. Community Name State Map No. Panel No. Effective Date 

Example: 480301 City of ~aty TX 48473C 0005D 02/08/83 
480287 Harris County TX 48201C 0220G 09/28/90 

(See attached page) 

2. a. Flooding Source: (See attached page) 

b. Types of Flooding: 1:81 Riverine 0 Coastal 0 Shallow Flooding (e.g., Zones AO and AH ) 

0 Alluvial fan 0 Lakes 0 Other (Attach Description) 

3. Project Name/Identifier: Luke Watershed Phase 2 Floodplain Delineation 

4. FEMA zone designations affected : A (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) 

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

0 Coastal Analysis 1:81 Hydraulic Analysis 0 Hydrologic Analysis 0 Corrections 

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

1:81 New Topographic Data 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 structures (check all that apply) 

• 0 Channelization 0 Levee/Fioodwall ~ Bridge/Culvert 

0 Other (Attach Description) 

Structures: 

0Dam 0Fill 

6. 0 Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 0 Yes Fee amount: $ 

0 No, Attach Explanation 

fees.shtm for Fee Amounts and Exem tions . 

D. SIGNATURE 

All documents submitted in support or 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: Richard P. Harris, P.E., CFM Company: FCDMC 

Mailing Address: Daytime Telephone No.: 602-506-4528 I Fax No.: 602-506-4601 
2801 W Durango Street 
Phoenix, AZ 85009 E-Mail Address: rph@mail.maricopa.gov 

Signature of Requester (required) : ~9_L /\./<./' " 
Date: 8'/1 ?/16 

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 requirements for when fill is 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. For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR appl ication. For 
LOMR requests, I acknowledge that compl iance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compl iance w ith Section 7(a)(2) 
of the ESA will be submitted. 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 : Will iam D. Wiley, P.E., Chief Engineer & General Community Name: FCDMC 
Manager 

Mailing Address: Daytime Telephone No.: 602-506-4708 I Fax No.: 602-506-4601 
2801 W Durango Street 

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

Community Official 's Signature (required~J'), ~ Date: <iS·:Z.'3,fb 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT -2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I understand that 
any fa lse statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certifier's Name: Peng Zhang, P.E., CFM License No.: 514g1 Expiration Date: og/30/2016 

Company Name: WSP I P~rin,erhoff 
/ 

Telephone No.: 480-449-4911 Fax No.: 480-g66-9234 

Signature: / \ -// '--6 Date: ~~~~); tl E-Mai!Address: zhangp@pbwortd.com 

• / \ 



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

Form Name and (Number) Required if ... 

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

Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts , 
addition/revision of levee/floodwall , addition/revision of dam 

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

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

0 Al luvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

• 



• e e 
Note: This table is for MT-2 Form 1 Section B Item 1. 
Community No. Community Name State Map No. Panel No. Effective Date 
040037 Maricopa County AZ 04013C 1585L 10/16/13 
040037 Maricopa County AZ 0401 3C 1590M 11104/ 15 
040037 Maricopa County AZ 04013C 1595M 11104/15 
040037 Maricopa County AZ 04013C 2055M 11104/15 
040037 Maricopa County AZ 04013C 2060M 11/0411 5 

Note: This table is for MT-2 Form 1 Section B Item 2. 
Flooding Sources 

Dickey W ash 

Ph illips Wash 

Phi llips-Branch 

517-Branch 

T15-RSW-517 

T2N-RSW-505E 

T2N-RSW-505W 

T2N-RSW-508 

T2N-RSW-519 

T2N-RSW-519W 

T2N-RSW-521 

T2N-RSW-528 

T2N-RSW-533E 

T2N-RSW-533W 

T2N-R6W-536 

T3 N-RSW-530 

T3 N-RSW-531 

T3 N-RSW-532E 
L___ __ 



U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form . You are not 
required to respond to this collection of information unless a valid OMS 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street. Arlington VA 20958-3005, Paperwork Reduction Project 
(1 660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination to a NFIP Flood Insurance Rate Ma 

Flooding Source: "'D""'IC"'K_,E~Y,__,_W!..!.A,S,_H.!,_ ___________________________________ _ 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

~ Not revised (skip to section B) 

0 Alternative methodology 

0 No existing analysis 

0 Proposed Conditions (CLOMR) 

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

0 Improved data 

0 Changed physical condition of watershed 

Location Drainage Area (Sq . Mi.) E ffective/FI S ( cfs) Revised (cfs) 

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model : __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 

Indian School Rd 

5. 750 ft north of Indian School 
Rrl 

5.799 

7.011 

Effective 

1129.23 

N/A 

Proposed/Revised 

1129.23 

1171 .24 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: ,_,H-'=E"=C'--R'-'A'-""S'-'v""e""rs,io""ne!...:!4"-'.1"".0"---------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Subm itted? (Required } 

C. MAPPING REQUIREMENTS 

A certi f ied topograph ic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, 
and proposed conditions 1 %-annual-chance floodpla in (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 al ignment of all cross sections with stationing control 
indicated; stream , road , and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's 
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

~ Digital Mapping (GIS/CADD) Data Submitted (preferred } 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September, 2005 

Accuracy: 2-foot contour interval, 1 ft plus/minus accuracy 

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 effecti ve FIRM and/or FBFM , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

~ Annotated FIRM and/or FBFM (Required } 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests , do Base Flood Elevations (BFEs) increase? 0 Yes 1:8:1 No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
com pared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes 1:8:1 No 
If Yes , please attach proof of property owner notification and acceptance (if available} . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes 1:8:1 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? D Yes [8] 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclusive of all applicable regulatory requirements . For detai ls, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M. B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for th is form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and mainta ining 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1 660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (N FI P) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b} of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFI P); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination to a NFIP Flood Insurance Rate 

Flooding Source: ,_P'-'H""IL""L"'IP....:S,._,_W:..:.A_,_,S"'"H-'----------------------- -------------

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data C8l Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model : __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sed iment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 

Ind ian School Road 

35.200 ft north of Indian School 
Rrl 

7.070 

14.712 

Effective 

1131.44 

N/A 

Proposed/Revised 

1131.44 

1357.12 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used : '-H'-'=E'"'C""-'-'R""A""S'-'v'-"e'-'-rs,_,i,o!..!.n..:o4c....1'-'-."'-0------------- -------------

3. Pre-Subm ittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CH ECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* 
File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Submitted? (Required ) 

C. MAPPING REQUIREMENTS 

certified topographic work 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 al ignment 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 reg istered professional engineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

~ Digital Mapping (GIS/CADD) Data Submitted (preferred ) 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September. 2005 

Accuracy: 2-foot contour interval . 1 ft plus/minus accuracy 

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 floodpla in and regulatory floodway boundaries . Please attach a copy of the effective FIRM and/or FBFM , at the same 
scale as the original, annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revis ion. 

~ Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? DYes~ No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.1 2 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes~ No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes~ No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures , meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65 .5(a)(4), and 65.6(a)( 14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? D Yes~ 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 floodpla ins 
[studied Zone A designation] unless a regulatory floodway is being establ ished. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclusive of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B o. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data , and completing, reviewing, and submitting the form . You are not 
required to respond to this collection of information unless a valid OMS 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibil ity to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using th is information as necessary and authorized by the routine uses publ ished in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from ad NFIP Fl Rate IRM . 

Flooding Source: PHILLIPS-BRANCH 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data ~ Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model: __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

• 
Is the hydrology for the revised nooding source(s) affected by sediment transport? D Yes D No 

If yes, then fi ll out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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- --------- ------------------------ ------

B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft. ) 

2.0 miles north of Aguila Road 

2.3 miles north of Aguila Road 

Junction PhpJ1 

0.281 

Effective 

N/A 

N/A 

Proposed/Revised 

1285.79 

1292.63 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '-H"=E"'C"--'-'R""A"'S'-v,e,_rs,i""o,_,n-"4"-.1"'."'0 ___________ ___ ___________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Submitted? (Required ) 

C. MAPPING REQUIREMENTS 

A certified topographic work 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 
floodp lains 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.). 

l:8l Digital Mapping (GIS/CADD) Data Submitted (preferred } 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September, 2005 

Accuracy: 2-foot contour interval , 1 ft plus/minus accuracy 

Note that the boundaries of the existing or proposed conditions floodpla ins 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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1%-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

l:8l Annotated FIRM and/or FBFM (Required ) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? DYes~ No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compl iance 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 compared to pre-project 
conditions . 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes~ No 
If Yes , please attach proof of property owner notificati on and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

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

If Yes , the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures , meets all of the standards of the local floodpla in 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? D Yes~ No 

If Yes, attach evidence of regulatory floodway revision notificat ion . As per Paragraph 65. 7(b )( 1) of the N Fl P 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclusive of all applicable regulatory requirements . For details, see 44 CFR parts 60 and 65 . 

• 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing , 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 
regard ing the accuracy of the burden estimate and any suggestions for reducing th is burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to t he above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S) : This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on th is form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE : The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determin i Rate 

Flooding Source: WASH T2N-R5W-S05E 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data 121 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model : __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

• 
Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

• Rooch to bo R<M""' 

Description Cross Section Water-Surface Elevations (ft. ) 

Effective Proposed/Revised 

Downstream Limit* 16 400 ft north of Indian SghoQI 0.000 N/A 1213.83 Rd 

Upstream Limit* 20,:250 ft nQrth of Indian SchoQI 0.928 N/A 1248.02 
Rrl 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. H~drau lic Method/Model Used: HEC-RAS version 4.1 .0 

3. Pre-Submittal Review of H~draulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: ·Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Submitted? (Required) 

.. c. MAPPING REQUIREMENTS 

A certified topographic work 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 al ignment 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 eng ineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

12] Digital Mapping (GIS/CADD) Data Submitted (preferred} 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048\ Date: September 2005 

Accuracy: 2-foot contour interval, 1 ft plus/minus accuracy 

Note that the boundaries of the existing or proposed conditions flood plains 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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1%-and 0.2%-annual-chance flood plains and regulatory floodway that tie-in with 
the boundaries of the effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

12] Annotated FIRM and/or FBFM (Required} 

• 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 12?1 No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations : 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project cond itions. 

b. Does th is LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes 12?1 No 

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

2. Does the request involve the placement or proposed placement of fill? 0 Yes 12?1 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? 0 Yes 12?1 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 floodpla ins 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

ot inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65 . 

• 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M. B o. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street. Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFJP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination uested e to a NFJP Flood Insurance Rate Ma 

Flooding Source: WASH T2N-R5W-S05W 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data ~ Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model: _ _________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

• Re.oh to be Re•i,ed 

Description Cross Section Water-Surface Elevations (ft. ) 

Effective Proposed/Revised 

Downstream Limit* 18 000 ft north of Indian School 
0.000 N/A 1224.19 Rd 

Upstream Limit* 22 800ft north of Indian School 0.898 N/A 1257.83 
Rrl 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: HEC-RAS version 4.1.0 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CH ECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Ru n Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Submitted? (Required} 

.. c. MAPPING REQUIREMENTS 

A certified topographic work 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.). 

r2l Digi ta l Mapping (GIS/CADD) Data Submitted (preferred} 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FC D 2004C048) Date: September, 2005 

Accuracy: 2-foot contour interval, 1 ft plus/minus accuracy 

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 , at the same 
scale as the original, annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and reg ulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

r2l Annotated FIRM and/or FBFM (Required } 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRJCLOMR requests , do Base Flood Elevations (BFEs) increase? 0 Yes~ No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations : 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

• The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes~ No 
If Yes, please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT -2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fi ll ? 0 Yes~ No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances , and is reasonably safe from flood ing 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? 0 Yes~ No 

If Yes , attach evidence of regulatory flood way 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

at inclusive of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65. 
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- --- ------------- ---------· ---------

U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing , 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is requi red to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this fonm may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7g90. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failu re to provide the information requested may delay or prevent 
NFIP I 

Flooding Source: WASH T2N-R5W-S08 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data ~ Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model : __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Upstream Limit* 

11 .550 ft north of Indian School 
Rd 

17.230 ft north of Indian School 
Rrl 

0.000 N/A 1200.37 

1.167 N/A 1240.42 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '-H..,E,_,C"--_,_RA,__,S~ve""r""s"-'io""n_,_4""'-'.1_,_,. 0,__ _________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

A certified topographic work 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.). 

l:i!l Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September 2005 

Accuracy: 2-foot contour interval 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory flood way that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

l:i!l Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests , do Base Flood Elevations (BFEs) increase? DYes ~ No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations : 

• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

• The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does th is LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes~ No 
If Yes, please attach proof of property owner notification and acceptance (if available} . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

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

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

3. For LOMR requests , is the regulatory floodway being revised? D Yes~ 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

. ot inclusive of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M. B o. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFI P/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from rocessin a determination to a NFIP Flood Insurance Rate Ma 

Flooding Source: WASH T2N-R6W-S17 

Note : Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis D Improved data ~ Not revised (skip to section B) 

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.) Effective/FIS (cfs) Revised (cfs) 

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model -7 Specify Model : __________ _ 

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 . 

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 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 

Indian School Road 

9.330' north of Indian School 
Rrl 

11 .987 

13.943 

Effective 

1131.83 

N/A 

Proposed/Revised 

1131 .83 

1188.23 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: "'H"'E~C'--'-'R'-'A""S'-'v'-'e"-rs""i-"'o!.!.n_,4_,_. 1,_,_.0"--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4 . 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

Natural Run Floodway Run 

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

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

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

File Name: Plan Name: File Name: Plan Name: 
LukePh2FDS Floodplain 

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

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

0 Digital Models Submitted? (Required ) 

C. MAPPING REQUIREMENTS 

NAVD88 

A certified topographic work 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.). 

1:81 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September, 2005 

Accuracy: 2-foot contour interval. 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

1:81 Annotated FIRM and/or FBFM (Required ) 

FEMA Form 086-0-27 A, (2/2011 ) Previously FEMA Form 81-89 MT-2 Form 2 Page 2 of 3 



D. COMMON REGULATORY REQUIREMENTS* 

For LOMRJCLOMR requests, do Base Flood Elevations (BFEs) increase? 0 Yes~ No 

a. For CLOMR requests, if either of the following is true , please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes~ No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes~ No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area , to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flood ing 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? 0 Yes~ 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions. ) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have compl ied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclusive of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing , 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20g58-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1 g68, Public Law go-448, as amended by the Flood Disaster Protection Act of 1 g73, Publ ic Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA NFI P I 

Flooding Source: ,S'-'-1.c.7-_,B'-'-RA-"-"N_,_C"'-'--2H'----------------------------------------

Note: Fi ll out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis D Improved data ~ Not revised (skip to section B) 

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

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

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

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model -7 Specify Model : __________ _ 

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. 

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 

• 
Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft. ) 

600ft north of Camelback Rd 

4000 ft south of Camelback Rd 

Junction S17J1 

0.938 

Effective 

N/A 

N/A 

Proposed/Revised 

1139.71 

1166.69 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hvdraulic Method/Model Used : '-'H""E'""C'--,_,RA'-""S'-'v,_,e"'rs,i ,_o,_,_n""'4~.1""'.0"--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: Fil e Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

D Digital Models Submitted? (Required} 

C. MAPPING REQUIREMENTS 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred } 
Topographic Information : Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September, 2005 

Accuracy: 2-foot contour interval 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

~ Annotated FIRM and/or FBFM (Required) 

• 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? DYes ~ No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compl iance 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 compared to pre-project 
conditions . 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes~ No 

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

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

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

3. For LOMR requests , is the regulatory floodway being revised? D Yes~ 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 revis ions to approximate 1 %-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established . Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

ot inclusive of all applicable regulatory requ irements . For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing, reviewing , and submitting the form . You are not 
required to respond to th is collection of information unless a valid OMS 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016}. 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S) : This information is being collected for the purpose of determining an applicant's elig ibi li ty to request changes to National 
Flood Insurance Program (NFIP} Flood Insurance Rate Maps {FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U .S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on th is form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA NFIP F 

Flooding Source: WASH T2N-R5W-S19 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data [8J Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed phys ical condition of watershed 

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

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

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

0 Statistical Analys is of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model : __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft. ) 

Indian School Road 

8.400 ft north of Indian School 
Rrl 

0 

2.255 

Effective 

N/A 

N/A 

Proposed/Revised 

1130.22 

1192.70 

*Proposed/Revised elevations must tie-into the Effective elevations with in 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used : uH"=E,Cc-'-'RA"""S'-'v'-'e"-rs"'i"'o'-'-n-"4"-.1'-'-.0"--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Ru n Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing , 
and proposed conditions 1 %-annual-chance floodplain (for approxi mate 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 al ignment of all cross sections with stationing control 
indicated; stream , road, and other alignments (e.g ., dams, levees, etc. ); current community easements and boundaries ; boundaries of the requester's 
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

~ Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information : Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping IFCD 2004C048l Date: September, 2005 

Accuracy: 2-foot contour interval, 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revis ion . 

~ Annotated FIRM and/or FBFM (Required ) 

• 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLO MR requests , do Base Flood Elevations (BFEs) increase? D Yes ~ No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations : 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes~ No 

If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in th e MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fi ll ? D Yes~ No 

If Yes , the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances , and is reasonably safe from flood ing 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? 0 Yes~ 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 floodp lains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

. '\Jot inclusive of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. /660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing , 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S) : This information is being collected for the purpose of determining an applicant's el igibil ity to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S) : The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b} of the Privacy Act of 1974, as 
amended. Th is includes using th is information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE : The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination ested e to a NFIP Flood Insurance Rate 

Flooding Source: WASH T2N-R5W -S19W 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis D Improved data ~ Not revised (skip to section B) 

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

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

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

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model -7 Specify Model: __________ _ 

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 . 

4. Review/Approval of Analysis 

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

5. Impacts of Sed iment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

• Roach to bo Rwi'ed 

Downstream Limit* 

Description Cross Section Water-Surface Elevations (ft. ) 

Effective Proposed/Revised 

Upstream Limit* 

8.800 ft north of Indian School 
Road 

10.800 ft north of Indian School 
Rrl 

Junction S19J1 N/A 1182.62 

0.440 N/A 1196.09 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used : .!...H""E..-,Cc-_,_,RA""""S'-'v"-'e"'-r"'si"'o'-'-n-"4"-.1,_,_.,_0 _________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs. CH ECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CH ECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other - (attach description ) 

Natural Run Floodway Run 

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

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

Fil e Name: Plan Name: File Name: Plan Name: 

• 
Fil e Name: Plan Name: Fil e Name: Plan Name: 

LukePh2FDS Floodplain 

Fil e Name: Plan Name: Fil e Name: Plan Name: 

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

0 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

NAVD88 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topograph ic Information : Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping IF C D 2004C048l Date: September, 2005 

Accuracy: 2-foot contour interval. 1 ft plus/minus accuracy 

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 flood way boundaries. Please attach a copy of the effective FIRM and/or FBFM . at the same 
scale as the original . annotated to show the boundaries of th e revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

~ Annotated FIRM and/or FBFM (Required ) 

• 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR!CLOMR requests , do Base Flood Elevations (BFEs) increase? 0 Yes 12] No 

a. For CLOMR requests , if either of the fol lowing is true, please submit evidence of compl iance with Section 65.1 2 of the NFIP regulations : 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions . 

The proposed project encroaches upon a SFHA with or without BFEs establ ished and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes 12] No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes 12] 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? 0 Yes l2l 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 established . Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections g and 10 of the 
Endangered Species Act (ESA). 

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

. at inclusive of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65 . 

• 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M. B o. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form . You are not 
required to respond to th is 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 th is burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arl ington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Publ ic Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S) : The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on th is form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination to a NFIP Flood Insurance Rate RM 

Flooding Source: WASH T2N-R5W -S21 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data 1:8] Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model 7 Specify Model: __________ _ 

0 Other (please attach description ) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

~ Roaoh to bo "'';'"' 

Downstream Limit* 

Upstream Limit* 

Description Cross Section Water-Surface Elevations (ft. ) 

700 ft north of Indian School Rd 

25.300 ft north of Indian School 
Rrl 

0.000 

0.645 

Effective 

N/A 

N/A 

Proposed/Revised 

1127.70 

1153.26 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: ,_,H-'=E""C"'-,_,RA~S'-'v"'e"'rs2!i,_on'-'--"4"-'. 1'-". 0"----------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

Natural Run Floodwav Run 

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

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

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

Fil e Name: Plan Name: File Name: Plan Name: 
LukePh2FDS Floodplain 

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

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

0 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

NAVD88 

A certified topographic work 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.). 

r8l Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping IFCD 2004C048l Date: September 2005 

Accuracy: 2-foot contour interval, 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

r8l Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? DYes ~ No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations : 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions . 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does th is LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes~ No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

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

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

3. For LOMR requests , is the regulatory floodway being revised? D Yes~ 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 
[stud ied Zone A des ignation] unless a regulatory floodway is being established . Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclus ive of all appl icable regulatory requirements . For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response . The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (N FIP}; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination uested e to a NFIP Flood Insurance Rate RM 

Flooding Source: WASH T2N-R5W-S28 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data ~ Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model: __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 

Indian School Rd 0.261 

Highland Rd 1.119 

Effective 

1120.21 

N/A 

Proposed/Revised 

1120.21 

1152.52 

•proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '-H""E,.,C<--,_,R"-A,S:....v,_,e"'-rs""i-"'o!.!.n_,4"-.1'"'."'"0 _________________________ _ 

3. Pre-Submittal Review of Hydraulic Models• 

DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS , to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CH ECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model• File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model• File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

D Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred } 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping IFCD 2004C048) Date: September. 2005 

Accuracy: 2-foot contour interval. 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 °/o-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual -chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

~ Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? DYes [gl No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

• The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes ~ No 
If Yes, please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D Yes [gl 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? D Yes~ 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 established . Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have compl ied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

. ot inclusive of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B o. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing, 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on th is form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination ardi ted to a NFIP Flood lnsu I 

Flooding Source: WASH T3N-R5W-S30 

Note: Fill out one form for each flood ing source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data ~ Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed phys ical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model : __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft. ) 

Effective Proposed/Revised 

Upstream Limit* 

26.200 ft north of Indian School 
Rd 

29.400 ft north of Indian School 
Rrl 

Junction S31J1 N/A 1300.32 

0.621 N/A 1322.47 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used : '-'H"=E,.,C.c:--'-'RA"""'S'--"ve, r"'s"-'io<.!.n'-'4"'.'-'1-'-'.0'---------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

File Name: Plan Name: File Name: 

File Name: Plan Name: File Name: 

File Name: Plan Name: File Name: 

File Name: Plan Name: File Name: 
LukePh2FDS Floodplain 

File Name: Plan Name: File Name: 

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

0 Digital Models Submitted? (Required} 

C. MAPPING REQUIREMENTS 

Plan Name: 

Plan Name: 

Plan Name: 

Plan Name: 
NAVD88 

Plan Name: 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, 
and proposed conditions 1 %-annual-chance floodplain (for approxi mate 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 eng ineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

121 Digital Mapping (GIS/CADD) Data Submitted (preferred} 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048l Date: September 2005 

Accuracy: 2-foot contour interval 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory flood way that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

121 Annotated FIRM and/or FBFM (Required ) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes~ No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compliance with Section 65.1 2 of the NFIP regulations : 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions . 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes ~ No 
If Yes, please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes~ No 

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

3. For LOMR requests , is the regulatory floodway being revised? D Yes~ 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or being carr ied out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

ot inclus ive of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B o. 1660-0016 
Expires February 28, 20 14 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintain ing 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 
regard ing the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arl ington VA 20g58-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to t he above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1 g68, Public Law go-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on th is form is voluntary; however, fa ilure to provide the information requested may delay or prevent 
FEMA from a determination to a NFIP Flood Insurance Rate I 

Flooding Source: WASH T3N-R5W-S31 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis D Improved data ~ Not revised (skip to section B) 

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.) Effective/FIS (cfs) Revised (cfs) 

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model -7 Specify Model: __________ _ 

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. 

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 

• 
Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 

FEMA Form 086-0-27A, (2/2011 ) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3 



B. HYDRAULICS 

~ Roochto bo ""''"' 

Downstream Limit* 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Upstream Limit* 

27.640 ft north of Indian School 
Rd 

31 .500 ft north of Indian School 
Rrl 

Junction PhpJ2 

1.179 

N/A 1291 .63 

N/A 1336.27 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hvdraulic Method/Model Used: ,_,H_,E..,.Cc::.-,_,RA"""'S'-'v'-'e"'rs.,i,on!.!...:!4"'-'.1'-".0"'--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

Natural Run Floodway Run 

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

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

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

File Name: Plan Name: File Name: Plan Name: 
LukePh2FDS Floodplain 

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

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

0 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

NAVD88 

A certified topographic work 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 al ignment 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. ). 

C8l Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048l Date: September, 2005 

Accuracy: 2-foot contour interval, 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

C8l Annotated FIRM and/or FBFM (Required ) 

• 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? 0 Yes [81 No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compl iance 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 compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes [81 No 

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

2. Does the request involve the placement or proposed placement of fill? D Yes 1:81 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 flood ing 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? D Yes 1:81 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 
[stud ied Zone A designation) unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

. ot inclusive of all appl icable regulatory requ irements. For deta ils , see 44 CFR parts 60 and 65 . 

• 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions , 
searching existing data sources, gathering and maintaining the needed data, and completing, 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 th is form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arl ington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Publ ic Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's el igibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a{b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, fai lure to provide the information requested may delay or prevent 
FEMA from a determination to a NFIP Flood Insurance Rate Ma 

Flooding Source: WASH T2N-R5W-S32E 

Note: Fill out one form for each flood ing source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data 0 Not revised {skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model ~ Specify Model: __________ _ 

0 Other (please attach descri ption) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

• 
Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 

FEMA Form 086-0-27 A, (2/2011 ) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3 



B. HYDRAULICS 

• R"oh to be ""''"' 

Downstream Limit* 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Upstream Limit* 

21 .550 ft north of Indian School 
Rd 

26.140 ft north of Indian School 
Rrl 

0.000 

1.070 

N/A 1247.02 

N/A 1296.74 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: !..JHc:E~C<.:.-~R£JA.,S~v!..Se~rsi?.!i~on!..!...:!4c....1!..C. O,__ ________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* 
File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

D Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September, 2005 

Accuracy: 2-foot contour interval. 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 °/o-and 0.2%-annual-chance floodpla in and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

~ Annotated FI RM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR!CLOMR requests, do Base Flood Elevations (BFEs) increase? 0 Yes~ No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.1 2 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes~ No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes~ No 

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

3. For LOMR requests , is the regulatory floodway being revised? 0 Yes~ 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclusive of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing , 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefi ts under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an appl icant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on th is form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination to a NFIP 

Flooding Source: WASH T2N-R5W-S33E 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data 1:81 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model : __________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flood ing source(s) affected by sediment transport? 0 Yes 0 No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 

Indian School Road 

25.300 ft north of Indian School 
Rrl 

3.11 1 

8.631 

Effective 

1121 .90 

N/A 

Proposed/Revised 

1121 .90 

1281 .75 

*Proposed/Revised elevations must tie-into the Effective elevations with in 0.5 foot at the downstream and upstream limi ts of revision . 

2. Hydraulic Method/Model Used: '-'H""E'""C'--'-'RA'--""S'-'v,_,e"'rs,_,i,._on'-'--"4~. 1,_,_. 0,_ _______________ _____ ____ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Condi tions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description ) File Name: Plan Name: File Name: Plan Name: 

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

D Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

certified topographic work map must be subm itted showing the following information (where appl icable): 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 
floodpla ins 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 al ignments (e.g. , dams, levees, etc.); current community easements and boundaries; boundaries of the requester's 
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

~ Digital Mapping (GIS/CADD) Data Submitted (preferred ) 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048l Date: September, 2005 

Accuracy: 2-foot contour interval. 1 ft plus/minus accuracy 

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 , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodp lains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revis ion . 

~ Annotated FIRM and/or FBFM (Required ) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRJCLOMR requests , do Base Flood Elevations (BFEs) increase? 0 Yes~ No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.1 2 of the NFIP regulations : 

• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does th is LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes cgj No 
If Yes, please attach proof of property owner notification and acceptance {if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes~ No 

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

3. For LOMR requests , is the regulatory floodway being revised? 0 Yes~ 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 established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have compl ied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B o. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data , and completing, 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send you r 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S) : This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP} Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b} of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from a determination uested e to a NFIP Flood Insurance Rate 

Flooding Source: WASH T2N-R5W-S33W 

Note : Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis D Improved data [8] Not revised (skip to section B) 

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

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

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

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model -7 Specify Model : __________ _ 

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 . 

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 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 

FEMA Form 086-0-27 A, (2/2011 ) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3 



B. HYDRAULICS 

~ Re•oh to be Re,;,ed 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* 2,220 ft south of Indian School 1.157 1126.87 1126.87 
Rd 

Upstream Limit* Indian Scllool Rd 1.668 N/A 1147.02 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. H'{draulic Method/Model Used: HEC-RAS version 4.1.0 

3. Pre-Submittal Review of H'{draulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodwa'l Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: Fi le Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

0 Digital Models Submitted? (Required) 

.. c. MAPPING REQUIREMENTS 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, 
and proposed conditions 1 %-annual-chance floodpla in (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.). 

1:81 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: Aerial mapping provided b't' FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date : September, 2005 

Accuracy: 2-foot contour interval , 1 ft plus/minus accurac'{ 

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 ftoodway boundaries . Please attach a copy of the effective FIRM and/or FBFM , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

1:81 Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? 0 Yes [8] No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes [8] No 
If Yes , please attach proof of property owner notification and acceptance (if available} . Elements of and exam ples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D Yes [8;1 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 al l of the standards of the local flood plain 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? D Yes [8;1 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 ftoodway. (Not required for revisions to approximate 1%-annual-chance flood plains 
[studied Zone A designation] unless a regulatory floodway is being established . Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

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

inclusive of all applicable regulatory requirements . For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data , and completing, reviewing, and subm itting 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an appl icant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps {FIRM). 

ROUTINE USE(S): The information on th is form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses pub lished in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on th is form is voluntary; however, fa ilure to provide the information requested may delay or prevent 
FEMA from a determination to a NFIP Flood Insurance Rate Ma 

Flooding Source: WASH T2N-R6W-S36 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis D Improved data ~ Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) D Changed physical condition of watershed 

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

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

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

0 Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model -7 Specify Model : __________ _ 

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 . 

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydro logy 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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r--------------------------- --- - - - -----·--- - - - - ------- -------- --- --

B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 

Indian School Road 

22.760 ft north of Indian School 
Rrl 

2.123 

6.728 

Effective 

1132.31 

N/A 

Proposed/Revised 

1132.31 

1277.97 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: ,_H"=E,_,C<c:-,_,R""A"=S'-'v'-'e"'-rs,i-"'o'-'-n-"4'-'.1'-'."-0--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LukePh2FDS Floodplain NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

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

D Digital Models Submitted? (Required } 

C. MAPPING REQUIREMENTS 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred} 
Topographic Information: Aerial mapping provided by FCDMC 

Source: Luke Wash and Arlington Mapping (FCD 2004C048) Date: September, 2005 

Accuracy: 2-foot contour interval. 1 ft plus/minus accuracy 

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 ftoodway boundaries . Please attach a copy of the effective FIRM and/or FBFM , at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

~ Annotated FIRM and/or FBFM (Required) 

• 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR!CLOMR requests , do Base Flood Elevations (BFEs) increase? 0 Yes~ No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.1 2 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions . 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 0 Yes~ No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes~ No 

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

3. For LOMR requests , is the regulatory floodway being revised? 0 Yes~ 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 ftoodway is being established . Elements and examples of regulatory ftoodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compl iance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

inclusive of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65. 
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Contract FCD 20 14C003 , As ignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study Technical Support Data Notebook 

3.0 Survey and Mapping Information 

3.1 DIGITAL PROJECTION INFORMATION 

The District provided 2-foot contour interval topographic mapping. All survey data is in 
the Arizona State Plane Coordinate System Central Zone, 1983 North American Datum 
(NAD 83) International Feet, horizontally; and the orth American Vertical Datum 1988 
(NA VD 88), vertically. This includes the topographic mapping control, GIS files , and 
supplemental data for the new topographical mapping. This mapping was performed in 
September 2005 under the Luke Wash and Arlington Mapping Project (FCD 2004C048). 
All the structure and the majority of topographic mapping survey data can be found on 
the DVD disk. 

3 .2 FIELD SURVEY INFORMATION 

Ground Control Survey for Aerial Mapping (FCD 2004C048) 
Ground control survey was performed between 8/1 7/05 and 8/23/05 using a Trimble R8 
FPS Rover obtaining RTK corrections from the AZGPS virtual reference system. The 
data collected was in A VD 88 vertical and AD 83-92 horizontal datum. The project 
survey control data and mapping digital terrain model are included on the DVD disk. 

Survey for Hydrologic Modeling 
o survey for hydrologic modeling was done for this project. 

Survey for Hydraulic Modeling 
Field work was conducted between May 27th and June 3rd. 2015 with Trimble R8 and 
5800 Rovers obtaining corrections from the AZGPS virtual reference system. Data was 
collected in the vertical datum of AVD 1988 and the horizontal datum NAD 1983-92. 
Certain structures, profiles and cross sections along the Aguila Road near 355th A venue 
were collected with a Leica C10 Scanner. 

Collected culvert survey data was not applied in the final hydraulic analyses once it was 
realized that the culvert openings were clogged, of small size, and/or in locations that 
were inconsequential with regards to calculated Water Surface Elevations (a.k.a. , BFE' s). 
The culvert survey data remains on the project data disk and is described within the 
Appendix C, for future reference only. 

Reduction and Checking were performed by Trimble Geomatics Office Software and 
were provided by an Excel spreadsheet. Field Accuracy is plus or minus 0.10 feet at the 
95% confidence level. The control used for the work is a portion of the Maricopa County 
Geodetic Densification and Cadastral Survey System (GDACS) control network. Field 
survey data are included on the DVD disk. 
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Contract FCD 20 l4C003 , A signment #2 
Luke Watershed Phase 2 Floodplain Delineation Study Technical Support Data otebook 

3.3 MAPPING 

Detailed mapping exceeding FEMA standards for Flood Insurance Study (FIS) mapping 
requirements was developed for this study area. Topographic mapping, with two (2) foot 
contour intervals and aerial photography was provided by the FCDMC. This mapping is 
in the Arizona Coordinate System Central Zone, 1983 orth American Datum (NAD), 
horizontally, and the orth American Vertical Datum 1988 ( AVD 88) vertically. 2-foot 
contour interval mapping with a scale of l ' = 200' was produced by Wilson and Co. 
under a separate contract with the FCDMC. The flight data was September 2005. Since 
the original mapping, grading as described in the previous section was re-surveyed and an 
updated DTM which incorporated the grading was generated. The updated DTM and 
mapping files can be found on the DVD disk . 
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Contract FCD 2014C003, A ignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study Technical Support Data Notebook 

4.0 Hydrology 

4.1 METHOD DESCRIPTION 

The effective floodplain (Zone A) de lineation is documented in the Zone A - Floodplain 
Delineation of Watershed "PP " Luke Wash Technical Data Notebook prepared by 
Entellus in 2003. The hydrology was based on the Luke Wash Flood Insurance 
Study prepared by Coe & VanLoo in 1992. 

In 2008, a new hydrology model was developed in the Hydrologic Study Report for Luke 
Wash Watershed Zone AE Floodplain Delineation Study prepared by Wood Patel 
(Contract FCD 2007C020). This study has been accepted by FEMA and is the best 
avai lable hydrological information for the site. Th is study developed detai led HEC-1 
models of 1 00-year, 6- and 24-hour events for Luke Watershed. Four scenarios were 
developed regarding the levee conditions of I-10 and Union Pacific Rail Road (UPRR). 
They are: 1) without dike conditions; 2) with both dikes (1-10 and UPRR); 3) with I-10 
only; and 4) with UPRR only. The maximum discharges from all models of this 2008 
study were selected for the Phase 2 delineation study. The 2008 study can be found on 
the project DVD. 

4.2 PARAMETER ESTIMATION 

4.2.1 Drainage Area Boundaries 
The Luke Wash watershed is located in the western part of Maricopa County and 
approximately bounded by 371 st Avenue alignment to the west, Hassayampa River to the 
east, Gila River to the south and the CAP canal to the north. The watershed related to 
this study is the north portion of the Luke Wash watershed located north of Highway 1-
10. 

Per the Hydrologic Study Report for Luke Wash Watershed Zone AE Floodplain 
Delineation Study (2008), the sub-basin boundaries were delineated using the 2-foot 
contour maps. 

4.2.2 Watershed Work Maps 
The watershed work maps can be found in the DVD disk. 

4.2.3 Gage Data 
The 2008 study collected streamflow gaging data from two USGS gage stations and two 
FCDMC gage stations. The 2008 study also collected precipitation data from two 
FCDMC precipitation gage stations. More detailed information can be found in the DVD 
disk . 

10 
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Contract FCD 20 14C003 , Assignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study Technical Support Data Notebook 

4.2.4 Statistical Parameters 
The 2008 study performed statistical analysis for historical precipitation and used USGS 
regional regression equations to evaluate HEC-1 modeling results . More detailed 
information can be found in the DVD disk. 

4.2.5 Precipitation 
OAA 14 rainfall data was used together with JD and PC cards to account for area-depth 

reduction (spatial distribution) . More detailed information can be found in the DVD disk. 

4.2.6 Physical Parameters 
Information regarding sub-basin physical parameters, soil data, land use data, rainfall loss 
parameters, and hydrology routing etc. can be found in the DVD disk. 

4.3 ISSUES ENCOUNTERED DURING THE STUDY 

Please refer to the Hydrologic Study Report for Luke Wash Watershed Zone AE 
Floodplain Delineation Study (2008) for problems encountered during hydrology model 
development. The report is provided in the DVD disk. 

4.4 CALIBRATION 

o specific model calibration was conducted by the 2008 study. 

4.5 FINAL RESULTS 

4.5.1 Hydrologic Analysis Results 
Table 4.1 lists the concentration points from the selected HEC-1 models and 
corresponding cross sections that use the flows. 

In general, higher discharges should occur further downstream. This is the case for most 
washes. However, for Phillips Wash and Washes T2 -R6W-S36 and T3 -R5W-S33E, 
lower discharges were found further downstream sometimes. For example, the 100-year 
peak discharge at RS 12.513 is 1733 cfs vs. 1424 cfs at RS 8.172 ofPhillips Wash. By 
reviewing the hydrological models ·in the Hydrologic Study Report for Luke Wash 
Watershed Zone AE Floodplain Delineation Study prepared by Wood Patel (Contract 
FCD 2007C020), it is found that the flow reduction further downstream mainly resulted 
from wash routing attenuation. Given that the flooded washes are wide (typical 300- 600 
feet wide) and provide a significant storage, the peak flow attenuation revealed in the 
HEC-1 outputs is reasonable. Therefore, the HEC-1 outputs with attenuation are used for 
HEC-RAS modeling of Phillips Wash and Washes T2N-R6W-S36 and T3 -R5W-S33E 
without modification . 

11 
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Contract FCD 20 14C003, Assignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study Technical Support Data otebook 

During the hydraulic analysis and floodplain mapping, potential flow splits from main 
washes were found . Two splits, one for Phillips Wash and the other for T1S -R5W-S 17, 
were identified with split flows over 50 cfs. ew branches, i.e. Phillips Branch and S 17 
Branch, were added to the HEC-RAS model and the flow split results from junction 
optimization analysis were adopted and are reflected in Table 4.1. More detailed 
information is provided in Section 5. 

4.5.2 Verification of Results 
The 2008 study had verified the results by comparing the peak flows with pertinent 
studies and USGS regression envelopes. More detailed information can be found in the 
DVD disk . 

12 



C. ct FCD 20 14C003, Assignment #2 • e 
Luke Watershed Phase 2 Floodplain Delineation Study Technical Support Data Notebook 

Table 4.1 Maximum 100-Year Discharge and the Corresponding Cross Sections. 

CP 10 EC24D IK E EC06D IKE EC24110 EC06110 EC24U PRR EC06UPRR EC24NODK EC06NODK 
Maximum 

Reach 
River 

Flow (cfs) Station 

C2 1c 320 419 320 419 320 4 19 320 4 19 419 T IS-RSW-S I7 13.943 

C2 1b 366 420 366 420 366 420 366 420 420 T IS-RSW-S I7 13.272 

Flow Split, 420 cfs (C2 1 b) spli ts in to 13S cfs and 28S cfs 135 T IS-RSW-S I7 13.1 67 

285 S 17- Branch 0.938 

Flow Re-join 420 T IS-RSW-S I7 12.30 1 

44e 329 440 329 440 329 440 329 440 440 T2N- R6W-S36 6.728 

C44e S42 683 S42 683 S42 683 S42 683 683 T2N- R6W-S36 S.76S 

C44d 672 8 13 672 8 13 672 8 13 672 803 813 T2N-R6W-S36 S.09S 

C44c 63S 7S8 63S 7S8 63S 7S8 63S 752 758 T2N-R6W-S36 3. 189 

C44b 614 723 6 14 723 6 14 723 6 14 728 728 T2N-R6W-S36 2. 123 

SOc 32S 433 32S 433 32S 433 32S 433 433 T2N-RSW-S I9 2.2SS 

CSOc S20 6 14 S20 614 S20 614 S21 614 614 T2N-RSW-S 19 1.97 1 

CSOb S82 688 S82 688 S82 688 S82 688 688 T2N- RSW-S 19 1.9 1S 

CSOa 7S2 8S4 7S2 8S4 7S2 8S4 76 1 843 854 T2N- RSW-S 19 1.2SS 

CSOd 206 277 206 277 206 277 206 277 277 T2N-RSW-S 19W 0.440 

C46j 469 61S 469 6 1S 469 61S 469 61S 615 Phillips Wash 14.712 

CC46 i 7S3 937 7S3 937 7S3 937 7S3 937 937 Phillips Wash 13.900 

C46h 867 1033 867 1033 867 1033 867 I 010 1033 Phillips Wash 13.462 

Flow Split, 1733 cfs (CC46h) splits into 1683 cfs and SO cfs 
1683 Phillips Wash 12.779 

50 Phillips- Branch 0.28 1 

CC46h 1733 1720 1733 1720 1733 1720 1733 1709 1733 Phillips Wash 12.S64 

CC46h 1733 1720 1733 1720 1733 1720 1733 1709 1733 Phillips Wash 12.S I3 

C46g IS23 IS91 IS23 IS91 IS23 IS9 1 IS23 I S62 1591 Phillips Wash IO.S62 

C46f 1636 1689 1636 1689 1636 1689 1636 1660 1689 Phillips Wash I 0. 108 

C46e IS24 IS88 IS24 IS88 IS24 IS88 IS24 1 S6S 1588 Phillips Wash 9.SS6 

__Q4_§cl __ 140 1 1424 140 1 1424 140 1 1424 140 1 1421 1424 Phillips Wash 8. 172 
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- -
Table 4.1 Maximum 100-Year Discharge and the Corresponding Cross Sections (Continued) 

CP 1D EC240IKE EC06D IKE EC24 11 0 EC06110 EC24UPRR EC06UPRR EC24NOOK EC06NOOK 
Maximum 

Reach 
River 

Flow (cfs) Station 

CC46b 1689 1550 1689 1550 1689 1550 1688 1549 1689 Phillips Wash 7.070 

C54a 538 7 18 538 7 18 538 7 18 538 718 718 T3N-R5W-S31 1. 179 

C52a 981 11 26 981 1126 98 1 1126 981 11 26 1126 T3N-R5W-S31 0.308 

The same cross-section as Phillips Wash RS 12.766. Phillips Wash and S31 combines at this location. 1683 T3N- R5W-S3 1 0.024 

52 a 518 686 5 18 686 5 18 686 5 18 686 686 T3N-R5W-S30 0.621 

56 a 274 374 274 374 274 374 274 374 374 T2N- R5W-S08 1. 167 

C64c 422 530 422 530 422 530 422 530 530 Dickey Wash 7.0 11 

C64b 779 853 779 853 779 853 779 853 853 Dickey Wash 5.799 

85 b 25 1 344 25 1 344 25 1 344 25 1 344 344 T2N-R5W-S33W 1.668 

831 545 7 19 545 7 19 545 7 19 545 7 19 719 T3N-R5W-S32E 1.070 

83 k 322 442 322 442 322 442 322 442 442 T3N-R5W-S33E 8.63 1 

C83k 863 1031 863 1031 863 1031 863 1031 1031 T3N- R5W-S33E 7.927 

C88a 126 1 129 1 126 1 1291 126 1 129 1 1261 1291 1291 T3N- R5W-S33E 7.162 

C83i 1320 1309 1320 1309 1320 1309 1320 1309 1320 T3N- R5W-S33E 6.789 

C83g 1516 1408 15 16 1408 15 16 1408 1516 1408 1516 T3N-R5W-S33E 6.356 

C83f 1519 1408 15 19 1408 1519 1408 15 19 1408 1519 T3N-R5W-S33E 5.529 

C83e 1457 126 1 1457 1261 1457 126 1 1428 126 1 1457 T3N- R5W-S33E 4.335 

CC83d 1384 11 84 1384 11 84 1384 11 84 1362 11 84 1384 T3N- R5W-S33E 3.446 

CC83d 1384 11 84 1384 11 84 1384 11 84 1362 11 84 1384 T3N- R5W-S33E 3.350 

C83c 1342 11 25 1342 11 25 1342 11 25 1323 1 125 1342 T3N-R5W-S33E 3. 111 

89b 282 389 282 389 282 389 282 389 389 T2N- R5W-S05 W 0.898 

C89a 349 498 349 498 349 498 349 498 498 T2N-R5W-S05 W 0.588 

88a 22 1 302 221 302 22 1 302 22 1 302 302 T2N-R5W-S05E 0.928 

86a 339 476 339 476 339 476 339 476 476 T2N-R5W-S2 1 0.645 

C87a 228 3 11 228 3 11 228 3 11 228 3 11 311 T2N-R5W-S28 1. 1 19 

Eight models represent four scenarios and two storm events. EC24DIKE is f or 100-year 24-hour event with both I-10 and UPRRfunction as dikes. EC6DIKE is 
for 100-year 6-hour event with both I- 10 and UPRRfunction as dikes. EC24Il 0 is for 100-year 24-hour event with only I-10 functions as a dike. EC6JJ O is for 
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100-year 6-hour event with only 1-10 fu nctions as a dike. EC24UPRR is for 100-year 24-hour event with only UPRR functions as a dike. EC6UPRR is for 100-
year 6-hour event with only UPRR fu nctions as a dike. EC24NODK is for 100-year 24-hour event without dikes. EC6NODK is for 100-year 6-hour event 
without dikes. 
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Figure 2. 100-Year Peak Discharges from Previous Study 

Note: The sub·basins delineation, concentration points and 1 oo.year peak discharges 
are from the Hydrologic Study Report for Luke Wash Watershed Zone AE Floodplain 
Del ineation Study (2008). 
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5.0 Hydraulics 

5.1 METHOD DESCRIPTION 

Zone AE (without floodway) floodplain limits and Base Flood Elevations (BFEs) are 
determined for the 18 washes in Luke Wash Watershed for approximate! y 3 3 miles. 
Most of the floodplain delineations are located north of Indian School Road with the only 
exception ofWash T2 -R5W-S33W whose delineation is located south of Indian School 
Road. The US Army Corps of Engineers Hydrologic Engineering Center program, HEC
GeoRAS version l 0.1, was used to prepare GIS data for import into HEC-RAS. The 
HEC-GeoRAS software generated GIS data including the cross section profiles, bank 
station observation and downstream distance between cross sections. The US Army 
Corps of Engineers Hydrologic Engineering Center program, HEC-RAS version 4.1.0 
dated Jan 2010, was used to conduct the hydraulic analysis and determine the water 
surface elevations. The HEC-RAS outputs were exported back to HEC-GeoRAS to 
delineate the 1 00-year floodplain. 

Three types of boundary conditions were used for the HEC-RAS models. For those 
washes that cross Indian School Road and extend south, the floodplain water surface 
elevations immediately south of Indian School Road were obtained from the Luke Wash 
Watershed Zone AE Floodplain Delineation Study prepared by Wood Patel (Contract 
FCD 2007C020) and used as the known water surface boundary condition. For those 
washes that merge with other washes north of Indian School Road, junctions are used as 
the boundary conditions if they met all three criteria established within FEMA's 
Guidelines and Specifications for Flood Hazard Mapping Partners, Appendix C (2009) . 
Section 5.7.1 discusses the three criteria. Table 5.2 lists eight (8) confluences. Three (3) 
confluences qualify as junctions. For the other five (5) confluences that don' t meet the 
criteria, normal depth was used as the starting water surface elevation. 

The effective floodplain (Zone A) delineation is documented in the Zone A - Floodplain 
Delineation of Watershed "PP " Luke Wash Technical Data Notebook prepared by 
Entellus in 2003. The approximate method using normal depth calculations was used to 
delineate the floodplain . Given that the effective floodplain was delineated using 
approximate methods, neither a Duplicate Effective Model nor a Corrective Effective 
Model is necessary. Only the updated modeling to establish Zone AE boundaries and 
BFEs is provided. 

5.2 WORK STUDY MAPS 

Work Study Maps showing the BFEs and the floodplain limits are included. The work 
maps at 1 "=200 ' scale also include 2-foot contours that were generated from the digital 
terrain model based on the Luke Wash and Arlington Mapping Project (FCD 2004C048) 
and the District field survey. The elevation reference marks on the work maps were 
either provided by the FCDMC or extracted from the Maricopa County Department of 
Transportation GDACS (Geodetic Densification and Cadastral Survey) project. 
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5.3 PARAMETER ESTIMATION 

5.3.1 Roughness Coefficients 

Manning' s "n" values were determined using the methodology outlined in the Estimated 
Manning 's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa 
County, Arizona prepared by B.W. Thomsen and H.W. Hjalmarson in April 1991 for the 
USGS. 

Field reconnaissance was conducted to photograph typical channel and bank conditions. 
These photos and the Manning' s "n" value assessment sheets were provided in the Field 
Reconnaissance Report dated June 2015 . The report is included within Appendix E.1. 

Table 5.1. Manning's "n" Assessment Sources 

River Name Reach Name Manning's n Source 
Dickey Wash 3 Field Reconnaissance Report 
Phillips Wash 12 Field Reconnaissance Report 
Phillips Wash 11 Field Reconnaissance Report 
Phillips Wash 10 Field Reconnaissance Report 
Phillips Wash 9 Field Reconnaissance Report 
Phillips-Branch 1 Aerial Photo 
S17-Branch 1 Aerial Photo 
T1S-R5W-Sl7 5 Field Reconnaissance Report 
T1S-R5W-S17 4 Field Reconnaissance Report 
T1S-R5W-S17 3 Field Reconnaissance Report 
T2N-R5W-S05E 1 Field Reconnaissance Report 
T2N-R5W-S05W 1 Field Reconnaissance Report 
T2N-R5W-S08 1 Field Reconnaissance Report 
T2N-R5W-S19 2 Field Reconnaissance Report 
T2N-R5W-S19 1 Field Reconnaissance Report 
T2N-R5W-S19W 1 Aerial Photo 
T2N-R5W-S21 1 Field Reconnaissance Report 
T2N-R5W-S28 2 Field Reconnaissance Report 
T2N-R5W-S33E 5 Field Reconnaissance Report 
T2N-R5W-S33W 2 Field Reconnaissance Report 
T2N-R6W-S36 2 Field Reconnaissance Report 
T3N-R5W-S30 1 Field Reconnaissance Report 
T3N-R5W-S3l 2 Field Reconnaissance Report 
T3N-R5W-S31 1 Field Reconnaissance Report 
T3N-R5W-S32E 1 Field Reconnaissance Report 

Field reconnaissance covered most reaches of studied washes. Aerial photographic 
images were also used to identify locations/reaches with similar vegetation covers and 
therefore similar manning's n values. Three reaches, Phillips-Branch, S 17-Branch and 
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T2 -R5W-Sl9W, were added to the scope of work after the field reconnaissance had 
been conducted. The Manning's "n" values of the three washes were based on aerial 
photo examination and comparison to adjacent washes. For example, the Manning's n 
values of Sl7-Branch were assessed based on those of TlS-R5W-S17 Reach 4 with 
adjustments made according to vegetation density shown on aerial photos. 

5.3.2 Expansion and Contraction Coefficients 

Expansion and contraction coefficients of 0.1 and 0.3, respectively, were used for this 
project because the study reaches are relatively free of abrupt geometry transitions 
between consecutive cross sections. 

5.4 CROSS SECTION DESCRIPTION 

The channel centerlines were developed first by tracing the low flow paths based on the 
2-foot contour mapping. The cross sections were placed perpendicular to the channel 
centerlines and at a 500-foot or less intervals typically. The cross sections are also placed 
at significant changes in cross section geometries or channel slopes, and at wash 
confluences and road crossings/future roadway alignments. 

For washes extending south of Indian School Road, the river stations (in miles) start with 
the last stations and the river reaches following the last reach used in the Luke Wash 
Watershed Zone AE Floodplain Delineation Study, by Wood & Patel, 2008. For example, 
in that study, Phillips Wash ended upstream with RS 7.070 of Reach 8. In this study, 
Phillips Wash starts with RS 7.070 of Reach 9. For other washes, the river stations start 
with 0.000 at the confluences with other washes, or, the junction routine was used based 
upon the starting condition criteria. 

A digital terrain model was created based on the mapping data and field survey data 
supplied by FCDMC. The cross section geometries were prepared using HEC-GeoRAS 
from the digital terrain model and imported into the HEC-RAS model. In the HEC-RAS 
model, the cross section stations are adjusted with hydraulic baseline centered to Station 
10,000. All cross sections are oriented from left to right looking downstream. 

5.5 MODELING CONSIDERATION 

5.5.1 Hydraulic Jump and drop analysis 

The HEC-RAS model is run under the subcritical regime, therefore, no hydraulic jump is 
presented in the outputs. However, the hydraulic profiles for the 1 00-year event have 
been examined and no indication of potential hydraulic jumps have been found. 
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5.5.2 Bridges and Culverts 

There are no bridges located within study reaches. Two culverts were field surveyed. 
One is (2)-24" pipe culverts at Highland Road crossing of Wash T2 -R5W-S33E. The 
other is a 36" pipe culvert at Aguila Road crossing of Wash T2 -R6W-S36. It should be 
noted that none of the structure survey data was used in the hydraulic modeling. The 
Highland Road pipe culverts were found severely clogged (See Field Reconnaissance 
Report). Therefore, its conveyance is ignored in the hydraulic modeling. For the Aguila 
Road pipe culvert, the hydraulic modeling indicates that the 1 00-year flow overtops 
Aguila Road and only trivial flow reached the pipe culverts. The small amount of flow 
was not enough to consider extending the floodplain boundary to that area. Therefore, the 
culvert is taken out of the hydraulic modeling. 

5.5.3 Levees and Dikes 

There are not any engineered levees/dikes within the study reaches. 

5.5.4 Non-Levee Embankments 

There are no constructed non-levee embankments such as berms, dikes and canal 
embankments within the study reaches. However, the artificial "levee" modeling option 
was used for R~ 7.471 of Phillips Wash Reach 9 and RS 1.330 of T2 -R5W-Sl9 
because it was observed on the topographical work maps that no hydraulic connectivity 
was found between the main channel and the small areas of relatively low relief behind 
adjacent higher relief overbank areas. Therefore the study team chose to use the artificial 
levee modeling option to prevent the model from showing any conveyance behind these 
areas, and they shall not be delineated as floodplains . 

5.5.5 Islands and Flow Splits 

Islands are usually formed by flow splits upstream and re-JOinS downstream, and 
modeling results show that the land between two split flows areas is not inundated. In 
general, small islands with relatively low relief that are also not visible at the FEMA 
FIRM map scale are not identified as Zone X, but are shown inundated as a conservative 
approach. In this study, seven islands with larger area and higher relief were delineated 
and designated as Zone X. 

Two methodologies were adopted for island modeling. For long islands, the water 
surface elevations might be different across the islands. Therefore, two flow junctions 
were added to the HEC-RAS model to create a looped flow network. One is an upstream 
junction where flow splits into two washes. The other is the downstream junction where 
two washes combine into one. Flow optimization was run to quantify flow distribution at 
the upstream flow junction. And then the optimized flow distribution was coded into the 
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steady flow data. In this study, Junctions S 17 J2 and PhpJ3 are two junctions where 
optimizations were run to quantify flow split distributions. 

For short islands, the water surface elevations were assumed equalized across the islands. 
Typically at least one cross section is required to cross the island to delineate the limit of 
the floodplain on either side of it. o additional flow junction is needed for the HEC
RAS model. In this study, there are five short islands modeled and delineated as Zone X. 

5.5.6/neffective Flow Areas 

Ineffective flow areas are areas in cross sections where conveyance is not active. In this 
study, there are minor tributary washes with backed-up water, which has downstream 
connectivity with the main channel but does not contribute to the active conveyance. 
These areas are designated as ineffective flow areas in the cross section, but are mapped 
within the proposed Zone AE floodp lain. 

5.5.7 Supercritical Flow 

Supercritical flow is rarely present in natural washes . o indication of potential 
supercritical flow was found within the study reaches . If the flow is supercritical at some 
cross sections, critical depth was defaulted to since the subcritical regime is used for the 
modeling. In such cases, the critical depths were used for floodplain delineation. 

5.6 FLOODWAY MODELING 

o floodway modeling is conducted for this project. 

5.7 ISSUES ENCOUNTERED DURING THE STUDY 

5.7.1 Special Issues and Solutions 

Junctions 
Per the Guidelines and Specifications for Flood Hazard Mapping Partners ( ovember, 
2009), normal depth should be used for the starting conditions on tributaries unless 
coincident peaks is assumed. The assumption of coincident peaks must meets all three 
criteria listed below. A junction could be used for coincident peak condition. 

(a) The ratio of the drainage areas lies between 0.6 and 1.4; 
(b) The arrival times of flood peaks are similar for the two combining watersheds, for 

this study, the time to peak difference of 0.25 hour or less for the 1 00-year 6-hour 
storm event is considered "similar"; and 

(c) The likelihood of both watersheds being covered by the storm being modeled is 
high. 
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The criteria c is automatically met given the entire Luke Watershed is likely to be 
covered by the 6-hour or 24-hour storm. To verify coincident peaks, the drainage area 
ratio and time to peak difference are computed and listed in Table 5.2. As shown in 
Table 5.2, three out of eight tributaries meet the criteria and are qualified to use junctions 
for starting water-surface elevations. 

It should be noted that the split flows are qualified to use junctions. In this study, there 
are four junctions for split flows. 

Table 5.2 Flow Junctions Qualification 

Time to Time to Peak Drainage Drainage 
Concentration Peak* Difference Area Area 

Confluence River Name Point lD (hr) (hr) (sq mi) Ratio 

Phillips Wash C46e 5.58 
1.16 

3.81 
12.7 

l T2N-R5W-S08 56a 4.42 0.3 

Phillips Wash C46h 4.75 
0.25 

1.39 
1.2 

2 T3N-R5W-S31 C52a 4.5 . 1.17 

T3N-R5W-S31 C54a 4.42 
0 

0.595 
1.0 

3 T3N-R5W-S30 52a 4.42 0.577 

T2N-R5W-Sl9 SOc 4.75 
0.25 

0.548 
0.7 

4 T2N-R5W-Sl9W C50d 4.5 0.787 

T2N-R5W-S33 E C83d 5.58 
1.16 

4.3 18 
9.0 

5 T2N-RSW-S2 1 86a 4.42 0.479 

T2N-R5W-S33E CC83j 4.58 
0.16 

1.53 1 
5.5 

6 T2N-R5W-S05E 88a 4.42 0.276 

T2N-R5W-S33E C83j 4.58 
0. 16 

1.033 
2. 1 

7 T2N-R5W-S05W C89a 4.42 0.498 

T2N-R5W-S33 E 83k 4.33 
0 

0.3 15 
1.8 

8 T2N-R5W-S32E 831 4.33 0.555 

* Gtven most of the l 00-year peak flows were from the l 00-year 6-hour model, the ttme 
to peak were taken from the 1 00-year 6-bour model. 

Starting Water Surface Elevations for Six Washes 
Washes T2N-R5W-S08, T2N-R5W-Sl9, T2N-R5W-S21 , T2N-R5W-S05E, T2N-R5W
S05W and T2N-R5W-S32E are tributary washes of Phillips Wash and Wash T2N-R5W
S33E but they don't qualify to use junctions at the confluences, as discussed above. The 
normal depths are used as the starting water surface elevations for six tributary washes. 

Aguila Road as Cross Section vs. Inline Structure 
Wash T2N-R6W-S36 crossing at Aguila Road could be modeled as either a eros -section 
or an inline structure. These two approaches result in a significant difference in water 
surface elevations. The cross section approach leads to an unbalanced energy equation 
and the flow depth defaults to critical depth. The inline structure approach applies the 
weir equation to calculate the flow depth, which is much higher than the critical depth. 
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A weir coefficient of 2.6 was selected for the inline structure modeling to appropriately 
reflect field conditions at that location. Given Aguila Road elevation is higher than the 
main channel flow line, the weir scenario depicted by the inline structure approach is 
more reasonable and realistic. Therefore, Aguila Road is modeled as an inline structure. 
Figure 5.1 illustrates the difference in modeling results from the two approaches. 

Ag ila Road as Cross-Sectio g ila Road as I li e St ct re 

Figure 5.1. Aguila Road Modeled as Cross Section (Left) or Inline Structure (Right) 

Inline Structure Projection 
Aguila Road cut line is 463 feet long. However, its profile is cut short and only covers 
between Stations 9921.93 and 10197.84, which is approximate 280 feet long. This is 
because the profile of inline structure is the projection of the actual inline structure over 
the upstream cross section. In this case, the upstream cross section is 6.125 which is 
about 280 feet long (Figure 5.2). 

To ensure the projection will not cause the loss of effective weir flow, the road profile 
was checked against the water surface elevation. It was found that flow spilling over 
Aguila Road was contained within the projection stations. 
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• Figure 5.2. Aguila Road Inline Structure Profile 

Split Flow Optimization 
As discussed in Section 5.5.5, two flow splits were analyzed using flow using junction 
optimization. These two junctions are S 17 J2 and PhpJ3. Energy Mode was chosen for 
optimization so that the flow was distributed in such way that the energy grade elevations 
in two cross sections immediate downstream of the junction equal to each other. The 
flow distribution was then coded into the steady flow data table. 

Cross Sections crossing Two Washes 
In this study, there are a few cross sections that cross more than one wash centerline. 
This happens to cross sections immediately upstream of junctions and the washes actually 
combine at these upstream cross sections. For example, flows from Phillips Wash and 
Wash T3 -R5W-S31 already comingle upstream of Junction PhpJ3 at RS 12.766 of 
Phillips Wash and RS 0.024 of Wash T3N-R5W-S31. RS 12.766 and RS 0.024 are 
identical and crosses both Phillips Wash and Wash T3 -R5W-S31. Similar cross 
sections include RS 0.057 of Phillips Branch and RS 12.564 of Phillips Wash, and RS 
0.079 ofWash T2 -R5W-S21 and RS 3.446 ofWash T2N-R5W-S33E. 

Calculated Floodplain Top-widths vs. Plotted Floodplain Top-widths 
It was noted that there are some discrepancies between the calculated floodplain top
widths and the plotted floodplain top-widths at some locations. Among the reasons for 
these discrepancies are mapping the floodplain over low-relief and small areas that 
appear above the WSEL in the cross section plots (this has been previously discussed 
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within section 5.5.5 Islands and Flow Splits), including ineffective flow areas from 
adjacent tributaries within the boundary, and the effect of inundation near junctions 
where flows from two tributaries co-mingle a short distance upstream. Every area where 
discrepancies were found was checked accordingly. 

Wash T2 -R5W-Sl9 and Phillips Wash 
Wash T2 -R5W-Sl9 and Phillips Wash joins at Indian School Road where this study 
ties into the previous study, the Luke Wash Watershed Zone AE Floodplain Delineation 
Study . Rather than add a junction at this location, two shared cross sections are used, i.e. 
RS 0.000 of Wash T2 -R5W-S19 and RS 7.070 ofPhillips Wash. However, given two 
washes do not have coincident peaks, the known water surface elevation from previous 
study was used as the boundary condition for Phillips Wash, while the normal depth was 
defmed as the boundary condition for Wash T2 -R5W-S19. 

-
5.7.2 Modeling Waring and Error Messages 
Typical warnings related to the conveyance ratio and energy loss are found in the HEC
RAS model. The warnings indicate that additional cross sections might be needed. 
Given the typical cross section spacing of 500 feet or less, the warning messages can be 
ignored. 

The FEMA Check-RAS version 2.0.1 dated December 2013 was used to check the HEC
RAS model. All the Check-RAS reports and responses are included in Appendix E.5 . 

5.8 CALIBRATION 

o hydraulic calibration was conducted for this study. 

5.9 FINAL RESULTS 

5.9.1 Hydraulic Analysis Results -
The HEC-RAS output tables are included in the following pages. The cross section plots 
are provided in Appendix E.2. The table of expansion and contraction coefficients is 
pro vided in Appendix E.3. -
5.9.2 Verification or Comparison of Results -
The computed water surface elevations by HEC-RAS model were reviewed and 
compared with the effective study data from the approximate method study results 
documented in the report entitled Zone A - Floodplain Delineation of Watershed "PP" 
Luke Wash Technical Data Notebook by Entellus, contract FCD 99-03. It should be 
noted that the effective study data was based upon 1 0' and 20 ' contour interval mapping 
(USGS DEM) and that this study is based upon much more accurate 2' contour interval 
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mapping. This study proposes to establish BFE 's in areas where there have not been any 
previously established. The results of this study provide more detailed information and 
thus are reasonable . 
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1-tEC-RAS Plan. Profile : Floodplain (Continued) • • - - E.G. 510i)8 
_. 

River Reach River Sta Profile Q Total MlnChB W.S. EieY CrttW.S. E.G. Elev Vel Chnl Flow Area Top Width FroudeltChl Sta W.S. Lit Sta W.S. Rgl 

(eft) (It) (It) (It) (It) _(ltlfl) (Ills) (sqlt) (It) (It) (It) I 

T2N-R5W-828 Reach2 0.327 Floodplain 311.00 11 21.39 11 23.45 11 23.56 0.005844 2.70 121 .89 103 .~ - 0.39 9959.19 10062.20 

T2N-R5W-828 Reach2 0.261 Floodplain 311.00 1117.92 11 20.21 1119.96 1120.37 0.016748 3.23 96.99 124 .33 0.60 9952.57 10076.90 

T2N-R5W·S21 Reach 1 0.645 Floodplain 476.00 11 51.98 11 53.13 11 53.01 1153.28 0.014950 3.41 168.62 306.26 0.63 9918.68 10224.93 

T2N-R5W-S21 Reach 1 0.560 Floodplain 476.00 11 48.10 11 49.62 1149.69 0.004095 2.22 234.10 237.21 0.35 9913 .2~ - 101 50.45 

T2N-R5W-S21 Reach 1 0.463 Floodplain 476.00 1142.68 1144.67 1144.67 1145.03 0.033346 4.73 103.01 151.45 0.92 9919.80 10071.25 

T2N-R5W-S21 Reach 1 0.359 Floodplain 476.00 1138.13 1141.05 1141.14 0.003066 2.41 200.35 120.82 0.32 9946.07 10066.88 

T2N·R5W·S21 Reach 1 0.265 Aoodplaln 476.00 11 33.91 1137.43 1137.43 1137.79 0.024965 5. 12 106.29 150.89 0.84 9948.73 10099.62 

T2N·R5W·S21 Reach I 0.164 Floodplain 476.00 1129 .50 1133.39 1133.47 0.003787 2.41 214.02 175.66 0.34 9894.51 10070. 17 

T2N·R5W-S21 Reach 1 0.079 Floodplain 476.00 11 25.83 1129.40 1129.40 1129.69 0.031557 4.85 11 5.02 341.21 0.90 9597 .~ - 10036.84 -
T2N·R5W-S21 Reach 1 0.000 Floodplajn 476.00 1 122.75 11 26.89 11 26.56 1127.00 ~.006001 3.22 205.64 ___35 1.42 0.44 9896.38 101 75.72 

T2N·R6W-819W Reach 1 0.440 Floodplain 277.00 1193.47 1196.09 · 1196.17 0.004715 3.09 142.52 223.81 0.39 9941.29 !0214.89 

T2N-R5W-S19W Reach 1 0.311 Floodplain 277.00 1189.15 1191 .97 1192.05 0.008406 2.44 124.69 193.38 0.46 9958.29 101 51.67 

T2N-R5W-819W Reach 1 0.191 Floodplain 277.00 1185.25 11 88.49 1188.53 0.004225 2.22 179.00 314.78 0.34 9905.04 10219.82 

T2N-R6W-819W Reach 1 0.046 Floodplain 277.00 1179.82 1183.34 1183.63 0.011775 5.25 68.56 58.90 0.61 9990.76 10049.66 

T2N-R5W-819 Reach2 2.255 Floodplain 433.00 11 89.57 11 92.70 1192.78 ~005796 2.40 198.07 231 .64 0.37 9958.18 101 89.82 

T2N-R5W-819 Reach2 2.136 Floodplain 433.00 1185.52 11 88.34 1188.52 0.008143 3.00 132.52 100.D1 0.45 9924.53 10024.54 

T2N-R5W-819 Reach2 2.015 Floodplain 433.00 11 79.93 1183.43 1183.58 0.007878 3.18 139.10 112.06 0.45 9924.55 10036.61 

T2N-R5W·S19 Reach 1 1.971 Floodplain 614 .00 1178.16 1182.62 1182.68 0.002497 1.99 323.48 243.95 0.26 9907.65 101 51.59 

T2N-R5W-819 Reach 1 1.915 Floodplain 688.00 11 76.35 1181.05 1181.34 0.009053 4.38 160.68 82.11 0.51 9966.52 10048.63 

T2N-R5W-819 Reach 1 1.612 Floodplain 688 .00 11 73.46 11 78.11 1178.22 0.003777 2.88 270.07 187.19 0.33 990~~ - 10090.25 

T2N-R5W-819 Reach 1 1.718 Floodplain 688 .00 11 71.13 11 75.88 1175.09 1 1 76 .0~ 

r- ~ :~~~::~ 
3.42 215.64 231.06 0.39 9942.51 1020 1.44 

T2N-R5W-819 Reach 1 1.645 Floodplain 688 .00 11 69.40 11 72.98 1173.23 5.12 188.00 163.74 0.55 9915.04 10078.79 

T2N-R5W-819 Reach 1 1.528 Floodplain 688.00 1165.74 1169.70 1169.79 0.003565 3.21 314.63 273.10 0.33 9859.03 101 32.14 

T2N-R5W-S19 Reach 1 1.423 Floodplain 688 .00 11 62.69 1166.90 1167.04 0.007394 3.65 232.99 209.68 0.44 9963.45 101 73. 13 

T2N-R5W-819 Reach 1 1.330 Floodplain 688 .00 11 60.25 1164.41 1163.54 1164.53 0.004013 3.03 248.50 151.51 0.35 9966.85 10118.36 

T2N-R5W-819 Reach 1 1.255 Floodplain 854.00 1157.90 11 62.52 1162.63 0.005687 3.20 337.01 326.46 0.40 9948.98 10275.44 

T2N-R5W-819 Reach 1 1.164 Floodplain 854.00 11 55.10 11 59.75 1159.87 0.004803 3.01 331 .07 308.95 0.36 9840.12 101 49.07 

T2N-R5W-819 Reach 1 1.069 Floodplain 854.00 1152.63 11 57.31 1157.41 0.006616 2.94 344.66 374.03 0.41 9826.47 10200.49 

T2N-R5W-819 Reach 1 0.960 Floodplain 854.00 1149.77 1154.97 1155.06 0.003377 2.65 352.38 228.62 0.31 9961.22 101 89.83 

T2N-R5W-819 Reach 1 0.653 Floodplain 854.00 1146.93 11 52.91 1153.05 0.003722 3.65 298.84 167.10 0.33 9882.92 10050.02 

T2N-R5W-819 Reach 1 0.766 Floodplain 854.00 1145.59 11 50.84 11 50 .9~ ~06083 3.76 307.45 284.85 0.42 9876.16 101 61.01 

T2N-R5W-819 Reach 1 0.670 Floodplaln 854.00 11 43.25 11 48.20 1148.38 0.004596 4.12 272.84 161.93 0.39 9965.52 101 27.45 - -
T2N-R5W-S19 Reach 1 0.570 Floodplain 854.00 1140.85 11 45.83 1145.99 0.004910 3.52 268.05 153.24 0.38 9882.34 10035.58 

T2N-R5W-819 Reach 1 0.467 Floodplain 854.00 1137.47 11 43.25 1143.41 0.005143 3.51 280.61 196.15 0.39 9867.85 10077.57 

T2N-R5W-S19 Reach 1 0.375 Floodplain 854.00 1135.48 1140.93 1141.12 0.004355 4.13 256.68 133.02 0.38 9901.57 10034.59 - -
T2N-R5W·S19 Reach 1 0.291 Floodplaln 854.00 11 33.62 1138.83 1139.02 0.005222 3.95 250.88 138.79 0.40 9976.28 - 1011 5.07 

T2N-R5W-819 Reach 1 0.196 Floodplain 854.00 1131 .71 11 36.45 1136.61 0.004658 4.12 291 .51 202.78 0.37 9880.~ 10083.15 - -
T2N-R5W-S19 Reach 1 0.131 Floodplain 854.00 11 30.11 11 34.73 1134.90 0.005604 3.64 266.93 173.75 0.41 9903.12 10076.88 

T2N-R5W-819 Reach 1 0.072 Floodplain 854.00 11 28.95 1132.51 1132.68 0.009397 4.17 268.69 279.35 0.55 9790.34 10109.94 

T2N-R5W-819 Reach 1 0.000 Floodplain 854.00 11 25.75 11 30.22 11 28.82 1130.37 0.004107 3.24 287.84 129.69 0.33 9925.74 - 10055.43 

T2N-R5W-508 Reach 1 1.167 Floodplain 374.00 1238.7 1 1240.42 1240.5Q ~.005825 2.71 200.2 1 366.88 0.41 9658.19 10037.17 

T2N-R5W-508 Reach 1 1.064 Floodplain 374.00 1236.20 1238.06 1237.52 1238.14 0.004918 2.43 1 75 .~- 361.65 0.36 9662 .~ - 10093.28 

T2N-R5W-S08 Reach 1 0.985 Floodplaln 374.00 1232.93 1234.63 1234.23 1234.76 0.008868 3.06 144.98 900.63 0.47 9418.91 10394.52 

T2N-R5W-508 Reach 1 0.903 Floodplain 374.00 1230.14 1230.94 1230.99 0.008622 1.91 207.76 432.38 0.41 9655.08 10087.46 

T2N-R5W-S08 Reach 1 0.609 Floodplain 374.00 1227.17 1228.69 1228.73 0.002766 1.68 238.76 250.28 0.26 9925.~ - 101 75.74 

T2N-R5W-S08 Reach 1 0.741 Floodplain 374.00 1225.19 ~.53 1226.70 0.017168 3.01 118.23 190.89 0.60 9903.35 10096.49 

Floodplain 
-

T2N-R5W-S08 Reach 1 0.649 374.00 1221 .27 1223.03 1223.09 0.004019 2.18 193.62 209.48 0.32 9897.25 10106.73 

T2N-R5W-SOB Reach 1 0.565 Floodplain 374.00 1218.45 1219.97 1220.14 0.0 12702 3.38 11 3.89 11 2.89 0.55 9937.73 10050.62 

T2N-R5W-508 Reach 1 0.507 Floodplain 374.00 1216.06 1218.07 1218.13 0.003818 2.07 186.64 158.67 0.31 9954.~ - 10149.10 

T2N-R5W-508 Reach 1 0.446 Floodplain 374.00 1213.94 1215.90 1215.53 1216.16 0.016567 4.05 92.67 77.44 0.64 9972.05 10049.50 

T2N-R5W-508 Reach I 0.409 Floodplaln 374.00 1211 .85 1213.48 1213.00 1213.62 0.009225 3.06 128.09 263.22 0.48 9957.09 10360.42 

T2N-R5W-S08 Reach 1 0.323 Floodplain 374.00 1207.54 1209.56 1208.99 1209.70 0.008004 2.98 127.25 111.65 0.45 9924.23 10096.66 

T2N-R5W-508 Reach 1 0.212 Floodplain 374.00 1203.39 1205.73 1204.99 1205.85 0.005544 2.83 137.78 184.69 0.39 9787.4.§. - 10040.73 

T2N-R6W-S08 Reach 1 0.131 Floodplain 374.00 1200.73 1202.84 1202.36 1202.98 0.008104 3.20 127.85 11 5.89 0.46 9909~ 10025.23 -
Floodplain T2N-R5W-S08 Reach 1 0.000 374.00 1196.20 1199.27 11 98.73 1199.31 0.003603 1.33 235.33 315.~ - 0.25 9898.50 10243.29 

T2N-R5W-505W Reach 1 
--- 0.898~ - - Aoodplaln 389.00 1255.87 1257.85 1257.95 0.004832 2.62 151.91 120. 14 0.39 9982.17 10102.31 



HEC-RAS Plan. Profi le: Floodplain (Continued) 
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River Reach RlverSta Profile Q Total MlnChEI W.S. Elev Cr1tW.S. E.G. Elev E.G. Slope VeiChnl Flow Area Top Width Froude #Chi Sta W.S. Lit Sta W.S. Rgt 
(cis) (It) (It) (h) (It) (It/h) (ftls) (sqft) (h) (It) (It) 

T2N-R5W-S05W Reach 1 0.800 Floodplain 389.00 1251.43 1253.85 1253.53 1254.08 0.01 2877 3.97 102.92 98.03 0.62 9968.15 10066.17 
T2N-R5W-S05W Reach! 0.705 Floodplain 389.00 1247.78 1249.39 1249.51 0.006822 2.60 143 .75 136.98 0.44 9976.44 10 11 3.42 
T2N-R5W·S05W Reach 1 0.588 Floodplain 498.00 1243.24 1245.01 1245.16 0.007897 3.09 166.51 147.29 0.48 9939.35 10086.64 
T2N-R5W-S05W Reach 1 0.517 Floodplain 498.00 1240.00 1242.28 1242.43 0.006749 3.08 165 .37 134.45 0.46 9939.04 10073.48 
T2N-R6W-S05W Reach 1 0.416 Floodplain 498.00 1235.83 1237.83 1238.03 0.010248 3.61 139.63 115.06 0.55 9953.23 10068.29 
T2N-R5W-S05W Reach 1 0.320 Floodplain 498.00 1231.57 1234.42 1234.57 0.004853 3.23 159.51 93.93 0.41 9946.14 10040.07 

T2N-R5W-S05W Reach 1 0.225 Floodplain 498.00 1228.95 1231.02 1231.18 0.010110 3.43 159.64 172.53 0.54 9962.16 10134.69 

T2N-R5W-S05W Reach 1 0.128 Floodplain 498.00 1223.32 1227.52 1227.65 0.004832 3. 10 174.88 120.98 0.40 9934.33 10055.30 

T2N-R5W-805W Reach 1 0.060 Floodplain 498.00 1221.74 1225.54 1225.67 0.006788 3.24 175.47 162.59 0.46 9883.10 10045.69 
T2N-R5W-805W Reach I 0.000 Floodplain 498.00 1220.06 1223.43 1222.89 1223.52 0.006703 2.64 209.11 220.29 0.38 9922.16 10142.45 

T2N-R6W-805E Reach I 0.928 Floodplain 302.00 1246.41 1248.00 1248.15 0.008687 3.16 100.60 113.68 0.50 9910.74 10024.42 

T2N-R5W-S05E Reach! 0.884 Floodplain 302.00 1244.28 1246. 17 1246.25 0.004085 2.54 140.60 141 .74 0.36 9959.61 10101.34 

T2N-R5W-S05E Reach! o.n2 Floodplain 302.00 1240.71 1242.05 124 1.93 1242.31 0.022742 4.16 75.46 95.00 0.77 9966.23 10061 .23 
T2N-R5W-805E Reach! 0.662 I Floodplain 302.00 1235.60 1237.76 1237.85 0.003809 2.44 130.48 101.80 0.35 9953.37 10055.17 
T2N-R6W-S06E Reach! 0.589 I Floodplain 302.00 1231.76 1234.02 1234.33 0.017261 4.48 69.47 73.69 0.71 9969. 16 10042.85 
T2N-R5W-S05E Reach! 0.472 I Floodplain 302.00 1228.79 1230.12 1230.19 0.004585 2.13 146.44 163.58 0.36 9904.52 10068.10 
T2N-R5W-S05E Reach! 0.385 I Floodplain 302.00 1224.38 1226.43 1226.26 1226.64 0.01 5288 3.66 84.01 114.14 0.70 9917.32 10031.46 
T2N-R5W-805E Reach! 0.293 Floodplain 302.00 1219.34 1222.9 1 1223.04 0.004329 2.95 106.06 78.15 0.41 9951 .91 10030.06 
T2N-R6W-805E Reach! 0.194 I Floodplain 302.00 1216.97 1220.10 1220.29 0.006810 4.01 95.33 88.67 0.48 9954 .33 10043.00 
T2N-R5W-S05E Reach I 0.122 Floodplain 302.00 1215.08 1217.38 1216.90 1217.53 0.007895 3.24 98.63 87.43 0.49 9968.08 10055.51 
T2N-R5W-805E Reach I 0.000 Floodplain 302.00 1209.14 1212.72 1212. 14 1212.77 0.006908 1.78 169.70 210.11 0.35 9967.13 10205.72 
T18-R5W-817 Reach 5 13.943 Floodplain 419.00 1186.38 1188.23 1188.28 0.005722 1.64 242.23 384.14 0.34 9732.23 10116.36 
T18-R5W-817 Reach 5 13.855 Floodplain 419.00 1184.50 1186.19 1186.23 0.003443 1.64 260.62 272.99 0.28 9844.45 1011 7.44 
T18-R5W-817 Reach 5 13.796 Floodplain 419.00 1183.65 11 84.47 1184.53 0.009832 2.08 212. 15 389.12 0.44 9736.12 10125.24 
T18-R5W-S17 Reach 5 13.729 Floodplain 419.00 1181.45 1182.47 1182.50 0.003704 1.41 314.28 493 .57 0.28 9841.74 10335.31 
T18-R5W-817 Reach 5 13.638 Floodplain 419.00 11 79.06 11 79.89 11 79.94 0.008303 1.91 224.84 367.90 0.41 9864.55 10232.45 
T18-R5W-S17 Reach 5 13.535 Floodplain 419.00 1175.82 11 77.00 1177.03 0.003737 1.59 295.60 467.40 0.29 9830.85 10298.24 
T1S-R5W-817 Reach 5 13.453 Floodplain 419.00 11 73.46 1174.71 1174.79 0.007217 2.26 185.72 193.90 0.40 9919.15 1011 3.04 
T1S-R5W-817 Reach 5 13.359 Floodplain 419 .00 11 70.91 11 72. 19 11 72.24 0.003849 1.72 251.49 282.62 0.30 9866.70 10149.32 
T1S-R5W-817 Reach5 13.272 Floodplain 420 .00 1168.69 1169.83 1169.91 0.007060 2.17 198.76 243.36 0.40 9863.27 10106.63 
T18-R5W-817 Reach 4 13.167 Floodplain 135.00 1165.78 1166.71 1166.73 0.003035 1.20 124.83 251.25 0.25 9881 .54 10132.79 
T18-R5W-817 Reach4 13.116 Floodplain 135.00 1163.86 1164.51 1164.5 1 1164.63 0.046694 2.88 50.21 219.33 0.86 9885.65 10104.98 
T18-R5W-817 Reach4 t3.on Floodplain 135.00 1160.55 1162.25 1162.35 0.002561 2.51 55.33 48.04 0.39 9972.63 10020.67 
T18-R5W-817 Reach 4 12.985 Floodplain 135.00 1159.36 1160.61 11 60.70 0.004448 2.73 69.57 136.54 0.49 9877.31 10018.84 
T18-R5W-817 Reach4 12.932 Floodplain 135.00 1158.38 11 59.13 11 59. 16 0.006821 1.44 99.61 229.26 0.35 9921.65 10150.91 
T18-R5W-817 Reach 4 12.832 Floodplain 135.00 1154.92 11 55.84 1155.60 11 55.86 0.005677 1.39 106.46 240.48 0.33 9962.42 10202.90 
TIS-RSW-817 Reach 4 12.745 Floodplain 135.00 1152.07 11 53.42 1153.45 0.004888 1.55 122.62 411.41 0.32 9610.39 10028.95 
T18-R5W-817 Reach4 12.667 Floodplain 135.00 1150.01 11 50.78 1150.61 1150.80 0.008670 1.39 106.88 378.35 0.38 9737.71 10130.95 
T18-R5W-817 Reach 4 12.555 Floodplain 135.00 1146.79 1147.06 1147.08 0.004832 0.75 124.65 408.01 0.26 9812 .01 10265.52 
T18-R5W·S17 Reach4 12.450 Floodplain 135.00 1142. 18 1143.11 1143.17 0.011165 1.92 70.81 143.08 0.46 9920.05 10063.13 
T1S-R5W-S17 Reach 4 12.385 Floodplain 135.00 1140.86 1141.65 1141.66 0.002335 1.00 147.22 312.39 0.21 9835 .11 10147.50 
T1S-R5W-S17 Reach 3 12.301 Floodplain 420.00 1138.52 1139.71 1139.76 0.005459 1.65 245.4 1 344.89 0.34 9732.94 10077.82 
T1S-R5W-817 Reach 3 12.262 Floodplain 420.00 1137.48 11 38.72 1138.75 0.004213 1.62 274.79 423.88 0.30 9697.37 10138.21 
T1S-R5W-817 Reach 3 12.175 Floodplain 420.00 11 35.15 1136.32 1136.37 0.006501 1.95 244.47 462.79 0.37 9682.81 10145.59 
T1S-R5W-817 Reach 3 12.083 Floodplain 420.00 11 32.88 1134.28 1134.32 0.003035 0.19 380.68 472.99 0.03 9808.44 10281.43 
T18-R5W-817 Reach 3 11.987 Floodplain 420 .00 1130.69 1131.83 1131.54 1131.92 0.008425 0.27 280.27 374.38 0.05 9789.22 10163.60 
517-Branch Reach! 0.938 Floodplain 285.00 1165.66 1166.69 1166.73 0.003981 1.56 185.37 227.62 0.29 9853.35 10080.97 
517-Branch Reach! 0.890 Floodplain 285.00 11 64.33 1165.22 1165.29 0.008810 2. 10 142.52 233.68 0.43 9901.55 10135.23 
517-Branch Reach I 0.768 Floodplain 285.00 1160.90 1161.77 1161.81 0.003588 1.32 189.19 257.00 0.27 9837.83 10094.83 
517-Branch Reach! 0.675 Floodplain 285.00 1157.04 1158.55 1158.22 1158.70 0.011861 3.15 99.2 1 138.16 0.53 9955.75 10093.91 
517-Branch Reach! 0.593 Floodplain 285.00 11 55. 14 1156.32 1156.35 0.003050 1.48 209.49 29 1.67 0.26 9858.78 10150.46 
517-Branch Reach I 0.518 Floodplain 285.00 11 53.47 1154.49 1154.56 0.007147 2.12 141.49 194.46 0.40 9911.03 10105.50 
517-Branch Reach 1 0.432 Floodplain 285.00 1151 .37 1152.32 1151 .86 1152.35 0.003527 1.48 194.57 299.66 0.28 9829.52 101 78.32 
517-Branch Reach! 0.297 Floodplain 285.00 1147.57 1148.36 1148.45 0.009841 2.56 120.40 218.29 0.54 9863 .86 10082.14 1 

517-Branch Reach 1 0.184 Floodplain 285.00 1143.30 1143.95 1143.98 0.004158 1.31 215.25 497.84 0.33 9607.47 10105.31 I 
517-Branch Reach 1 0.093 I Floodplain 285.00 1141 .29 1142.24 1142.30 0.004760 L_ ____ 1 . 9~ 157. 10 247.35 0.39 9845.66 1oo93.o1 I 



HEC-RAS Plan. Profile: Floodplain (Continued) • • -
River Reach RlverSta Profile QTotal MlnChEI W.S. Elev CrltW.S. E.G. Elev E.G. Slope VeiChnl Flow Area Top Width Froude#Chl Sta W.S. Lh Sta W.S. Rgt -

(cis) (h) (h) (h) (h) . (It/h) (Ills) (sqh) (h) (h) (h) 
Phillips-Branch Reach 1 0.281 Floodplain 50.00 129 1.84 1292.63 1292.64 0.001 791 0 .96 53.35 88.50 0.21 9953.49 10041.99 

Phillips-Branch Reach 1 0.229 Floodplain 50.00 1290.43 129 1.06 1291.06 1291.22 0.053656 3.14 15.93 52.09 1.00 9958.39 10010 .48 

Phillips-Branch Reach 1 0.140 Floodplain 50.00 1287.03 1288.49 1288.50 0.000398 0 .68 75.91 70.02 0.11 9943. 15 100 13. 17 

Phillips-Branch Reach1 0.057 [Floodplain 1733.00 1283.07 1287.25 1287.35 0.002584 2.62 699.71 333.98 0.30 978 1.53 10115.51 

Phillips Wash Reach 12 14.712 Floodplain 615.00 1352.66 1357.12 1357.44 0.007407 4 .74 139.56 62.49 0.48 9975.56 10038.06 

Phillips Wash Reach 12 14.642 Floodplain 615.00 1349.76 1354.51 1354.82 0.006762 4.48 139.75 54.85 0.46 9974.32 10029.17 

Phillips Wash Reach 12 14.536 Floodplain 615.00 1344.91 1350.73 1351.10 0.006505 5.25 137.96 65.13 0.47 9983.4 1 10048.54 

Phillips Wash Reach 12 14.443 Floodplain 615.00 1342.70 1347.81 1348.02 0.005969 3.75 173 .87 93.03 0.42 9970.67 10063.70 

Phillips Wash Reach 12 14.347 Floodplain 615.00 1338.80 1344. 12 1344.44 0.008442 5.02 153.63 112.93 0.51 9979.09 10092.01 

Phillips Wash Reach 12 14.244 I Ffoodplaln 615.00 1336.01 1339.94 1340.22 0.007762 4 .64 147.42 77.52 0.49 9951.44 10028.96 

Phillips Wash Reach 12 14.155 I Ffoodplaln 615.00 133 1.86 1336.73 1336.93 0.006253 3.85 184 .33 129.19 0.43 9921.75 10050.94 

Phillips Wash Reach 12 14.on Floodplain 615.00 1329.48 1333.54 1333.91 0.008849 5.03 129 .54 60.79 0.53 9955.81 10016.60 

Phillips Wash Reach 12 13.999 Floodplain 615.00 1325.60 1330.21 1330.53 0.007542 4 .72 141.76 68.38 0.49 9987.34 10055.72 

Phillips Wash Reach 12 13.900 Floodplain 937.00 1320.92 1326.49 1326.79 0.006949 4 .44 217.65 90.21 0.46 9974.93 10065.14 

PhiHips Wash Reach 12 13.821 Floodplain 937.00 1319.06 1324.04 1324.26 0.005148 4 .20 258 .52 129.71 0.41 9964.63 10094.33 

PhUIIpsWash Reach 12 13.716 [ Ffoodplaln 937.00 1314.96 1320.89 1320.34 1321. 12 0.006610 4 .32 258.68 159.52 0.45 9876.56 10036.09 

PhiMfps Wash Reach 12 13.636 I Floodpfaln 937.00 1312.95 1317.61 1317.42 13 17.89 0.008224 5.31 262.48 233.65 0.51 9784.11 10017.76 

Phil ips Wash Reach 12 13.537 Floodplain 937.00 1309.73 1314.51 1314.74 0.005082 4.43 259.74 136.4 1 0.41 9879.43 10015.84 

Phillips Wash Reach 12 13.462 I Ffoodplaln 1033.00 1307.02 1312.16 13 12.46 0.007248 4.92 253.17 144.93 0.48 9887.18 10032.11 

PhiUipe Wash Reach 12 13.359 Floodplain 1033.00 1304.53 1308.88 1309.06 0.005507 4.22 306.44 182.67 0.41 9988.94 10171 .62 

Phillips Wash Reach 12 13.266 I Ffoodplaln 1033.00 1301.67 1306.46 1306.62 0.004996 3.56 318.39 180.37 0.39 9983.05 10163.42 

Phillips Wash Raach 12 13.130 I Ffoodplaln 1033.00 1298.16 1303.04 1303.22 0.004443 3 .51 31 1.41 152.81 0.37 99 19.01 10071.82 

Phillips Wash Reach 12 13.046 I Ffoodplaln 1033.00 1294.54 1301.27 1299.82 1301.45 0.003661 3.45 306.98 114.50 0.34 9926.13 10040.62 

Phillips Wash Reach 12 12.874 I Ffoodplaln 1033.00 1290.56 1294.89 1294.89 1295.46 0.0 17344 7.27 190.36 139.16 0.73 9987.57 10126.73 

Philips Wash Reach 11 12.779 I Floodpfaln 1683.00 1287.82 1292.55 1292.65 0.002853 2.89 661.06 366.48 0.31 9661.04 10027.52 

Phillips Wash Reach 11 12.766 [ Ffoodplaln 1683.00 1287.46 1292.24 1292.40 0.004048 3.54 529.70 243.77 0.36 9764.78 10068.67 

Philips Wash Reach 10 12.742 I Floodpfaln 1683.00 1285.62 1291.63 1291.88 0.004014 4.30 434.96 148.23 0.35 9952.49 10100.72 

Phillips Wash Reach 10 12.878 I Ffoodplaln 1683.00 1284.80 1289.65 1289.13 1289.89 0.009218 4.14 432.57 277.04 0.48 9900.71 10177.75 

Phillips Wash Reach 10 12.564 I Ffoodplaln 1733.00 1281 .66 1287.25 1287.35 0.002584 2.66 699.75 333.98 0.27 9903.22 10237.20 

Phllflps Wash Reach9 12.513 I Ffoodplaln 1733.00 1280.04 1285.79 1286.18 0.008120 5.79 365.79 173.16 0.49 9898.24 10071.40 

Phillips Wash Reach9 12.481 I Floodpfaln 1733.00 1280.35 1285.30 1285.40 0.002703 2.51 673.03 328.95 0.27 9718.47 10047.42 

PhiNips Wash Reach9 12.320 I Ffoodplaln 1733.00 1275.53 1280.72 1280.55 1281.36 0.014718 7.46 298.88 157.36 0.65 9974.27 10131 .63 

PhiUips Wash Reach9 12.195 ~n 1733.00 1271.87 1277.36 1277.49 0.002949 3.54 610.30 294 .75 0.30 9803.26 10098.01 

Phillips Wash Reach9 12.109 [ Ffoodplaln 1733.00 1269.65 1274.91 1275.24 0.010846 5.87 430.10 368.74 0.55 9809.68 10229.63 

PhiUiJMI Wash Reach9 12.024 I Ffoodplaln 1733.00 1267.45 1272.86 1271 .86 1272.94 0.002819 2.31 756.35 484 .86 0.27 9726.90 10267.60 

Phillips Wash Reach9 11.948 [ Floodpfaln 1733.00 1264.66 1270.95 1271 .20 0.006666 4.31 441 .02 189.50 0.43 9972.14 10161.63 

PhiHips Wash Reach9 11.873 I Ffoodplaln 1733.00 1262.40 1268.38 1267.48 1268.68 0.006160 5.17 418.07 204 .28 0.43 9906.58 10232.44 

Phillips Wash Reach9 11.791 I Ffoodplaln 1733.00 1259.79 1265.79 1264.86 1266.04 0.005905 3.94 437.93 218.84 0.40 98 15.62 10085.43 

Phillips Wash Reach9 11 .721 [ Ffoodplaln 1733.00 1258.48 1264.18 1264.33 0.003658 3.90 602.15 332.80 0.32 9903.40 10236.20 

Phillips Wash Reach9 11.621 I Ffoodplaln 1733.00 1256.34 1261.87 1262.07 0.0050 11 3.83 488.98 222.23 0.37 9846.52 10068.76 

Phillips Wash Reach9 11 .539 [ Ffoodplaln 1733.00 1254.26 1259.96 1258.45 1260.17 0.003886 3.89 477.55 223.71 0.34 9981.21 10216.31 

Phillips Wash Reach9 11.454 I Ffoodplaln 1733.00 1250.96 1257.00 1256.09 1257.51 0.010053 5.88 316.07 178.76 0.56 9723.49 10063.63 

Phillips Wash Reach9 11 .384 Floodplain 1733.00 1249.94 1254.77 1254.94 0.004906 3.27 532.73 262.56 0.36 9834 .59 10097.15 

Phillips Wash Reach9 11.313 Floodplain 1733.00 1248.46 1253.25 1253.40 0.003532 3.40 562.82 254 .78 0.32 9886.17 10140.95 

Phillips Wash Reach9 11 .224 Floodplain 1733.00 1245.39 1251 .03 1251.32 0.005706 4.49 405.99 147.62 0.41 9877.76 10025.38 

Phillips Wash Reach9 11.137 Floodplain 1733.00 1243.03 1247.79 1248.06 0.009648 4.51 426.09 274 .55 0.50 9961.90 10236.45 

Phillips Wash Reach9 11.052 I Ffoodplaln 1733.00 1240 .55 1245.54 1245.67 0.003505 3.37 603.75 317.75 0.31 9975.41 10293.15 

PhfHips Wash Reach9 10.951 Floodplain 1733.00 1237.44 1242.47 1242.83 0.009190 4.89 363.71 161.23 0.49 9908.67 10069.90 

PhUIIps Wash Reach9 10.876 I Ffoodplaln 1733.00 1235.48 1239.98 1240.12 0.005274 3.15 568.53 354.63 0.36 9838.04 10192.67 

Phillips Wash Reach9 10.n5 Floodplain 1733.00 1233 .08 1237.81 1236 .86 1237.92 0.003303 3.54 693.00 454.42 0.31 9672.74 10207.46 

Phillips Wash Reach9 10.671 Floodplain 1733.00 1230 .30 1235.31 1235.55 0.005984 3.98 462.64 246 .03 0.40 9866.04 1011 2.07 
Phillips Wash Reach 9 10.562 I Ffoodplaln 1591 .00 1227.62 1231.60 123 1.88 0.006874 4.54 387.57 188.96 0.44 9910.63 10128.94 

Phillips Wash Reach9 10.504 Floodplain 159 1.00 1225 .37 1229.55 1229.71 0.00711 6 3.45 512.02 400.73 0.42 9747.37 10148 .10 

Phillips Wash Reach9 10.424 Floodplain 1591 .00 1223.45 1227.20 1227.34 0.004568 3. 15 545.64 328.75 0.34 9727.4 1 10056.17 

Phillips Wash Reach9 10.350 Floodplain 1591.00 122 1.84 1224.90 1225.07 0.007590 3.08 507.30 4 16.74 0.41 9807.38 10224 .13 

Phillips Wash Reach9 10.287 Floodplain 1591 .00 1219.80 1222.62 1222.76 0.006436 3.09 543 .97 328.17 0.39 9724.03 10052.20 
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6.0 Erosion, Sediment Transport, and Geomorphic Analysis 

o erosion, sediment transport or geomorphic analysis is performed for this project. 

• 

26 



Contract FCD 20 14C003 , Assignment #2 
Luke Water bed Phase 2 Floodplain Delineation Study Technical Support Data Notebook 

• 7.0 Draft FIS Data 

7.1 SUMMARY OF DISCHARGES 

Table 7.1 lists the peak discharges used in this study. The effective FIS data does not 
cover this study area. 

Table 7.1 Summary of Discharges 
Drainage 

Flooding Source and Location 
Concentration Area Peak Discharges (cfs) 
Point (Square 10- 50- 100- 500-

Miles) Year Year Year Year 
Dickey Wash 
At Indian School Road C64c 0.78 -- I -- I 530 -- I 

Phi ll ips Wash 

Upstream of confluence with Wash /A I I I 1683 I 

T3N-R5W-S31 
-- -- -- --

At Indian School Road CC46b 7.60 -- I I 1689 I -- --

Phillips-Branch 

• 
Upstream of confluence with Wash /A -- I -- I -- I 50 -- I 

T3N-R5W-S31 
Sl7-Branch 

At Camelback Road N/A -- I -- I -- I 285 -- I 

TlS-R5W-Sl7 
At Indian School Road C2lb 1.27 -- I -- I 420 -- I 

T2N-R5W-S05E 

Upstream of confluence with Wash 88a 0.28 -- I -- I 302 -- I 

T2N-R5W-S33E 
T2N-R5W-S05W 

Upstream of confluence with Wash C89a 0.50 -- I I 498 I 

T2N-R5W-S33E 
-- --

T2N-R5W-S08 

Upstream of confluence with Phillips 56 a 0.30 I I 374 I -- -- --
Wash 

T2N-R5W-Sl 9 

3 80 feet upstream of the confluence C50a 2.43 I I 854 I -- -- --
with Phillips Wash 
T2N-R5W-S19W 

Upstream of confluence with wash C50d 0.79 I I 277 I -- -- --
T2N-R5W - S19 
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Table 7 1 Summary of Discharges (continued) 
Drainage 

Flooding Source and Location 
Concentration Area Peak Discharges (cfs) 
Point (Square 10- 50- 100-

Miles) Year Year Year 
T2N-R5W-S21 

866 feet Upstream of the confluence 86a 0.48 I I 476 
with Wash T2N-R5W - S33E 

-- --

T2N-R5W -S28 

322 feet upstream of the Tonopah C87a 0.43 I I 311 -- --
Salome Highway 
T2N-R5W-S33E 

180 feet downstream ofthe Tonopah C83c 5.07 I I 1342 -- --
Salome Highway 
T2N-R5W-S33W 
1200 feet upstream of339th avenue 85b 0.24 I I 344 -- --
T2N-R6W-S36 

At Indian School Road C44b 2.17 -- I -- I 728 
T3N-R5W-S30 

Upstream of confluence with Wash 52 a 0.58 I I 686 
T3N-R5W-S31 

-- --

T3N-R5W-S31 

671 feet upstream of the confluence C52a 1.17 I I 1126 -- --
with Phillips Wash 
T3N-R5W-S32E 

Upstream ofthe confluence with 831 0.56 I I 719 
Wash T2N-R5W-S33E 

-- --

-- 1 Data Not Comp uted 

7.2 FLOODWAY DATA 

o floodway analysis was performed for this study. 

7.3 ANNOTATED FLOOD INSURANCE MAPS 

Annotated FIRM panels are provided to show the proposed revisions to the effective 
FIRM panels. The proposed floodplain revision was based on the HEC-RAS modeling 
results. 
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NOTES TO USERS 
This map 11 tor use ., ad'n1111teung lhe ,.,.,oOrt Fk:IOcl tnsur;~nce Program It does 
no1 necessanly .o&nuty all areas sub)ed 1o tloodtng. paruculafty from lOCal drall"'lloe 
50Uit:es ol small Size The community map repository should br' oonsulee 101 
posstlle upctelecl or aootor\81 tk>od r.zard .mormatiOn 

To obtall'l mc.e dcla•ied lfllonnaton 1n a•oas wtiOfO Bne Flood Elevallons 
tBFEsl ano or lloodways have Dean ctelermln80. users are encouraged 10 consul: 
the Flood Proties and F~-ay Oa.la and or SJinm.-y o1 StiU-Nak!f ElevatiOnS 
tat:JIH conla•ned Wlftwl the Rood lnst.nftCe Stucty (FISI repon thai accompanies 
IM FIRM Usefs shoula t:M! ,,. . .Me lhat BF& aho.vn on 1ne FIRM rcptCSCft' 
rounood ~toot elcYal10t15 T~ SFEs are .n~enooo lOI tbod II'ISUI'anc:c ra1.ng 
purposes only and snoutt not oe Ule<l u 11'11' S06t SOU'« ot llooa eleVatiOn 
IO!DirnatiOfl lv::Oofeilngty ll)c)(I~O&IIp!'esenledii'I~F IS!epor1SI'IOu6oDe 
ut.Jczed'" c::on,una.100 y,·.(h tne FilM 101 pu.poses ol coos•uct10n and01 hoodplaJn rna_., 
eo.sa.t Base Flood EM:vatlont anowr on IM mMIJ apply only lardwal'd ol 0 a 
Nortl'l Am~car VertiCal Datum ot 1988 {NAVD 88, UsefS Ollhc FIRiot should bf' 
aware thai coasta ftood elevat10n1 .,. aao prOVICieCIII'I tne Summary ol Stllwaler 
Elevali::IM lables ,., the FlOOd lnalnnce &ud)' reoort lor lhiS ~!Sdcbon 
ElevatiOnS &howll .n tne 5ufTwnary ol Sl•"watet ElevatJOO:S tat* snould be us.t lac 
constructiOn ano or Aooopl.., manaoer"ent purpose~ W'l4H1 mey •• tugher than 
me elevatiOnS Shown on lhiS f-1 RM 

Bou110&1'1t5 ol tn. lloodwoys \110ft! computed at cross MCUCifl5 ana lfltetpOiated 
bcfWeen aOS5 sediOl'IS '"'nt tlooowa)'l wore oaseo 01'1 h~ consdaratons 
~ rega~d to •equ•emeru ot tne ~ FlOod ln~Utanc. Program FIOodway 
Wdtls ue1 OCher p81unent ltoodwav data •e prOV'Oed "' " FloOd Insurance Slud)· 
reportforltUI&flA"'SdcliOn 

Cen'illn areas 1101 11'1 Speaat flooG Hazard Afeas may be prOiectect by llood 
control structures Aeler lO Soctron2 4 •flood PrOil!Ction ~CilSl.WCJ. ot the Flood 
lnR~~anct' SLdy IIIPO'I 101' 11'110rmaiJOn on floocl control SII\ICti.A'as for tnc -" The pro}ec!lon used tn INI preparatiOn ot m. map was Anzona Stalt' Plane 
Ce!1ral zone (FIPSZONE 0'2021 The horizontal datum was I\AO 83 HAR"
GRS1980 spnefOid Otllet.nc:n tn oatum spherOid protf!CIIOI'I or S&ale Plane 
zonesu&ed lflh pr/JOJcllon ol FIRMs b ~JlMISdcliOnS mayrE!SI.IIItn5ilght 
poslliiOnal dl'feumcn '' mo6p leall~n aaou JUIIIiddiOn t:lculdallh These 
dittefei'IOK do not ailed the ac:cw~ ot thiS FIRM 

FloOd elevabOI'IS 01" 1t1• rr.JO •e 1eterenoed 1o the North Amencan Verbeal Dalurr 
ol 1968 {NAVD 881- lhe.se IIOoO de\'aiClf\5 mos' be compiiled 10 &t!UdLIJII ana 
"0&.1110 Mva!IOilf ~terenced 10 the lame verdcat d•lum t.iap un.-s WIShing to 
obtatn llood ~ •e&ctoncad 10 lh£ N.1f10<loll GeodetiC Venal Dill.., olt92P 
(NGVO 29: may !At! rhe to1ow1ng Mari()Dp8 Counly web&tle ll4)plic!Uron 
hap .' WWWJCXl rnancopa p ..... gtii1WPS appa.~~· IOOelt dm 

Tl'll:l ...0 loot alloWs uwra 10 otJCaon polf'll ·spech:: dalum conversiOn vaLles b) 
ZOOI'JIIf'lg on ano I'IOYef'lnO ovet a VE:RTCON c::heci(Oo). on the lafE!I'S menu on trw 
letl Side of 1t1e screerr The VERTCON c;,ld reletanc.d , lhlli web app1CIIIJOr' was 
alSO Uli8d 10 oorwert &xlll1f191tood etevarons 11om NGVD 29!o NAVO 88 

To Clbtall'l cunent aleVilhon dHoiPIIOII andCif lOcal/Oil 1111ofmatJon lor NatJOna 
GeodehC: Solvey beoc:tl marlo.s showf\ on !hiS map p4eaae oontad tne lolormalor 
Servces Branc:n ot the ~IOna ' Geoolt!JC Survey a1 (301 : 713-3242 01 w;il 115 
w.!bsfle at 11npj - nga noaa gov To obUion ""'orma:.on abOut Geodetic 
DensllcatJOn ano Clloa5ua. Survev oenc:n m«ka l)l'oauced by the Mancope 
Col.wlty Depann•ent ol TransPI)ItatiOI\_ Please ..,.,. the FlOod Coolfot DtStrld 0' 
h.lanc:opa Counly 'lflllf!bslte at 
hllp ~·· www ted tna1100pCl gcw Maps.~15maps.aPP5'Pc:s applf1C80011-·II'IC)e;. dm 

Base mo~~p lflfolma11011 snown 011 lfll5 FIRM .,.,. denvod hom muklpk! 50Uces 
Aenal magery was pi'O'VI()rd in OO·tlll bm&l b,. the Mat-ccp~. County Oepentnen' 
01 Pubic Work$_ Rood Control DeiCL The 1m11Q8fY • Claled Oclober 2009 ID 
November 2009 A/titonat NaiiOf\ll Agocullura lmaOII')' P'fc9am lNAIP) mager)' 
was P"QVIded by lhe Auzona Slate Laoo [)epaltrnenl (ALRts) and IS dated 2007 
Tne COOI'Cinalll system U180 ra lhe porua.on o! tnP orgaal FIRM IS Sta~ Plant> 
An:zona Cel1ra· NA083 HARN W..nat.l()r'llll Feet 

Ttle protllie ~wtlne depldM on lt1 111 map rap-858fltl me nrc-auk: modeling 
t>asefll'les tN1 malCtl llaocl proli6H tn the FIS repon As a tesul ol mgroved 
wpographlc ~ tt1e profile baseHne tn soma caMS. may oevoata SIQI'Iffrcan!l) 
l•orr. the chamet centerline 01 appear oubldO the SFHA 

CCif'J)Cif'ate nmhs &heWn on ltltS maD art DaSto on l t\a bttt data avaiable at u. 
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eommun~~y !Sioated 
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roduOe p!'eVICIUSiy ISSued Lallets ol MIIC) Ch&f'I08 a FlOOd lniU"anc:e &ucy Aeporl 
or digfal ver&IOI'IIS ol UIIS mop Many ol rhue poducls carr be aoered 01 oaaltlea 
<Wectty trom rne wetl611e 

11 you have questions abollt !his !Nip, hOw 10 Ofder prooucts Of the NatJona 
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NOTES TO USERS 
lhlt IMP • tor LIM 11'1 ..,...,..wtmg 1M N.lt.oMI flood lnUJinot PfoOram h CIOeS 
noti'IKUPI~IOenllfyJIII•eaiUbfldtoloooong ~lrom~dnl~ 
IO&IJOP• of tfM!· llll ll'e community m1p l"'~ory tnoukl be c:on~U~ted lof 
goss,Oie ~or .odlllorwllloocl t"oauro ~mollOn 

To oo~ more oeUII!Id ontorma!IOfll'l ••• wtw:re s .. , Fk>od Etevet lona {8FEa} 
enO!or ftooctwavs rw~ been de(tfnWled. ute~ _,. encountgK to conalllllle f lood 
PruBet and F~oo<tw~y 0.111 W10101 S~ ot Sllllwll~et ElltYIIIIOns ~ 
a~Jr.a.ned wi:l1ln me f1oocltnmanu Stuctr fnSJ rePOo1 tnal ea:cmpen~H ltlil rtRM 
Uaers thou6d be awete Cl'l8l8Fh 5hown on the FIRM repre~ent I'OunOed wnole-4ool 
eteva~ These BFEa •~ nenaeo tor lood JMUJMCC re~g pwposea only anc:1 
shoUld nCM be UMd as tiMI sole source of Jood dlvlbOI'I 11~1on. .Aocordngty 
llooa eleVIIIOn Gatll Pfi MI"Hd l'llne fiS feQOn snoula 1)1 UOIIZecl WI~ Wlln 
tne fiRM lot puf'JIOMI ot com!IVdlon el'ldtor lloodo'ltn mant~nt 

Co .. tl l BIM Flood Elev1ll01n (BfEII ShOwn on lftl map epety only ~d of 
0 t1 Nor'lh Amenc:an VertiCal Datum ol1988 (NA.VO 88) U10n of 1115 FIRM ~ 
bfs 11ware u~ eo&a~eiiiDod elilv8!011 ar. abo prowt.!d ll'llhll SmWM~y ot Sbllwitte.J 
EleVIJIOOM 111bM: m lhe rlood in1ur1nct Study l..,ort lOr ltnt ~CIIO!l Elevabonl 
lhOwn 111 1Nt Slln'lmaty 01' Stlhdlef EII~IIOtiS IJible anouk1 be ulfld tor c:onsiiUOiOn 
¥111.'orflood!J1.81nmllf\ltgemel"'puJPOMSwt~er~tneywehlgheflt\antneelevMions 

lhown on lh•l FlRM 

8oundatJM ol thll noocfWI VI -· ccmpuhtd II Cl051 MCtiOm aod ~1-po(jti.O 
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NOTES TO USERS 
1'-INIP• lorUM_,adrrlf\dle'lng N NlliOnllllloOO ln.tU.at Program IIOOH 
I'IOloeoesMiity~llt)'··....,..~tolloocllng pe~ttomloail~ 
soutCiel Ill -• lOll H·e community ms p Npo~tory anoukl bt' CXIIWUtlea 101' 
poss.tiMI\ICICIMeOcw.ctc~ltlOnllftoodMzlfdll'ltofmailon 

To obWI!l more~ KltotmiiiiOn n •llllliWMtfl 8111 F lood f .. Yi tionl {BFEI) 
.odlof ftoodWi p heYe been Oelef'!TW'IO liMB Ml tii'ICCMnQeCI to coniUI N floocl 
Profift: ~ rloodWIY O.w 8n<1IOf SurmtltY of Sllllwlitet C'-vabOnt ~ 
~ _,., IM Floocllnlllf~ Stuctr tFISt f'tPQtiiNIIc:companoH f\11 FIRM 
UMfl lhOutd ~ -• 1M! BFEslhoWn 00 the fiRM ~OfiHf'IIIOUnded wnotHoot 
eieWiioM TIIHI BF'Es lfe ll'llfi'\Oed lor IIOOCIInlurwoc:e rllllng purposa tiNy .nd 
ahoulcl rtot be UMd U file .. IOUIU of IQOd $o'O!\.oi;Kl morm.tcMt ~19')' 
lloodMivltllondat.pruernednlheriSrepott.nouklbtiUCIIIledon~WII'I 
IN fojf;!.M tor DUt'POMI Of tor'ISiruCtiCWI ancliOt llooclpiHIINNgemen$ 

Coutal BaM Flood f .. VIIIonl (l!lffll"-' on ltd map appfr Ol'lly ~of 
0 0' NoM Arntnc:8n \lei1ICIII O.lum d 1888 (N.WO 88) Uters ol M FIRM should 
beawarelhl1~11oodo~artiUOPRWtctodlnlne$c.ln'maryol~ 
Elf:YIIIbttS IADitlnfhlfloocltnr..rranc.t StUGy~ Wlhd~ f....,._ 
shown '" '"" 5urrom1ty ot Stn .... ,., c ..... ,onc te011 thOulll ,. v..o 1o1 c::om~rUCSJOn 
«111101' flooGP'II!n ~ IMl»HI """*' u.y •• high« tn.n 1M eleWI!IOM 
snown on 1t111 FIRM 

BouncsanH ot tr11 nooctw1 ~1 W8t* computta 1 1 UOII MCtJOM and emerpo!J~ 
betNHfl O'OU HCtiOnl The t'iooawlyl wefl DIHd on hyOrMJMt COMlderti!IOnl Willi 
regani iO rwoutr.mt!'lll 01 tnt NaliOMI .. IOOO ln5Urwa f.>rogram f~ ~ 
~ mn. ~n."let'M tlooowJy dlta •• proVIded n tr11 riOOd 11'11Urlnc:e Stuct,' repotl 
IOflhiiiUtiMiidoOn 

c.t!MIII~II I'IOt 11'1 5~ Flood Halllld Arlll may be prot«~«~ by flood tOnl rOI 
5tnl t t u r•• Rt'tef 110 s.ctlon 2 • "flood PrOiecloOI'I Meuuru~ ot 11M flood 
lnturll"'Ce StUdy repon lorlrlfotmelion 0t1 flood concroiiii'Uetllr••IOt Ill"~ 

The pro,ediOII UMd In lhe p1~ndon ollhll miiP -~ AlllOM S1a1e Pl.w Cenllal 
l~ (APSlONE 02021 TtM! horizorul o.tum -• NAO 13 HARN GRSIIMIO 
SPilfii'Oid Olfl'l!l'enc::.lnd«.-t1 iClhefVod projedjonorSiatt:~tone.ulelli.,lhe 
pr'OdUCliofl of fiRMs lot ~ ~MIICtiOr\J IN'f nEMIII irl r.llghf poM!On81 
cltl-~• in mep features eaon ~ bouna..rw• The.e dofterer.:e• Go rtOI 
AtltcliNKICU'Iq'ofthisFIRM 

Flood elev.t.ont on ...., m.p awe reltft«lee 10 lhe Nonh .Amenc.n vert.ciJ Detum r:l 
HMI8 {NAVD 181 TMM lood ...... b(nl rrutiiMI mmpllteCI kl lt1\ICIUre IN'IIl ~ 
e>evnon.1e~., lhe unw vt riJC.1 d.IIIHYI IMp~~ IOotUtnlloocl 
-.v.1~ ~ 110 lt'oe NeiiOMI a.oM~ v.n.c:.J DakJftl o( li2V (NG\10 2lll 
mav ..,.. me ~~ ~ County ..,.... ~ 
hUP-fcdrMI'IOCIPa~~~~liOfi.'WIObc:fln 

'fhll w«< kXI! llovos IIMIIJ aD ODIWI po11115peofJC; dM.ni comotlfiiOn IIAIIIn Oo( 
lOOmf'IG .-..net~ Ollef A V{RTC()H ChklbOIC on the~~ 011b-lef1 
.ot ol N IC7ffn The VE:RTCON 0t11G refefti"'CfG n hi wttii!COioaiiOfl - -.o 
UMCIIO~eii1SIInglooo~lromNC\102taoNA\1018 

To otMin o.netM ~ dlllcripCicwl .nd/01' locatiofl nfomlaiOtl lot Natl(~Mj 
Geodea.c 5uNet' tlefiCtl rr.u .,_ on tnol 1f119 Ok'ae con.a tne lnlarm.blln 
s.nocu &.net! ol !he Nellonel Geodetic Survey at t301) 713-3242 01' llltll • 
weoue 11 httpl'-n(l5noNQO\I lo oo~ llltOtl'l'latJO aDOut GeooebC 
~110t1.nll c-.w• ~ ~ "*'-• ptOducltd by theM~ Counay 
~ otT~IO'I '*-M lllllllheFIOOCIConttol [),QoCI rzlliobriCOOI 
Couf.ty ~ al 
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Julv &o SfopttnV)el XIII) AdOIUof* N41110Mf Agncultl,qj ~~ PTOQUim (NAIP) 
IIT\IJOtf'Y wu pt'CWICIIIO oy roe AntOni S~• L~ ~ (AlRIS) lftd • a.-a 
2007 The COOIOonll. lysWm UI.O tar ltM Pfodudlorl ol IN do;illtlll rt~ ~ SUite 
PIAov Anzonl <Mini NADIJ HotJ{N lntemnoNI' fHt 

l!W' prof"M be .. line oe~ 01'1 r. 1N1P reptaNP'III fie n,o--..c I'IOGetrlg 
bit~ lhel mMCtllood ~-- .... fiS lf:POI'l ~ e ntWilol~ 
~-· the prcMI baM .. ., .orne calel rn.y oe-.uwt ~fron-. 
tnetNMel ~ 01 ~ 0Ub10e lhe SfHA 

Corpofll ~t -.nu .nown Otllr'lllmAPn uMCton 1M o.to.~~~•~•tne 
wne or~ S.C... ~ due ao W~n.:utoor. 01 •~ rrwtr 
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~ ol CorTwnun!W1 leble CIOnUIIf'llnQ N•ICIIWl flood lnM.W'IIIICII! ~.-?! cloUs lor 
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lnlom~etlon t Xcheng. 01 1-e:n-FEMA-MAP (1-8n-336-21127) or ~ rnc FEMA 
Map Se!V!Ct webllle 8l nnp 1/mte lemrr ooY AYIIIIIIMI I)(Odueb may rndude 
pre:-.ly "weo Lttt«< of t.l8p CNI'IQI e flood lnwrenct SIOa)o Rt001t •ncUot 
dogrtal YflloOflt of lht: map Many o1 tntH IWOOUdt can H ~d or OO\atMG 
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NOTES TO USERS 
lltoltn~p•torUMI'I.art"lnoltenogtniNal>onai FIOOdlnalntncePmgnlm IIOOti 
nolrwcuuuty .a.f' llty all•en wo,ea 10 tlooolng ~ trom IDal ~ 
1ourou of smel llll Tte tommunRy m1p r.pcnitory lnOukl be mniUted lot 
PGIIIOiei.OQal~orecldoWinelftoocln.a.tWCiintolmalion 

To ObiM'I mor. lteu.ed lfW!OtmaiiOfl .., - wMrt! Ball Flood EM>v1tlon1 {8Ffl) 
tiJlGtDr ftoodWI~ r.ve beerl clct~ UHt111tl enc;outaged 10 COI\5UII N flood 
Pfofief MG F~ O.ta Mdlof ~ of Slltw.lflr E....,_IIOnt 1101es 
c::ontalnfod wr.r.n lilt f1ood tnsaanu Study {riSI reDOfllt\at ICCCIIl'IOWIIh IM n RM 
Uaen: thould be_._ IMl BFE1 .,_on the FIRM ,.Qre.ent rounoto whOle-tool 
t!l~tom These BFE1 ft ~!Of lood IOSUfiii\Ce ,,_,g PU"l'Oiel OtWy 800 
should not be UMd .. tne 1o1e .ource of lood NvltlOI'I '"fomlatlon Aoc:ord'"9'Y 
tlooci ... VItoofi CS.III IJ(Ill«'ll~lnthefiSteoonSI'IOulobeiJII«eGin~WIII"' 
h riRM lor OUfi)OW1 ofc:oNVIIctiOfllnci,Ofnooct~ll'l INIM~ 

Coll~oll l S.M Floocl Ellvltktnl (BFE&I Ihown on thd IN!' 1pply only ~d of 
OO'North.t.moncan\lef1ICIIIDII"-'"oli988{NAV088) UMtloollhaFIRt.l~ 
bettWJWellwt~lftoodllllrv!IIIOns1tf11 .. 10Pfowtl!donltMS~oiSIIItrw.tk!l 
Ele,..IJOOI Ulb6e ~nlhe rlood ......,.nee Sluctv repon JOI' lha~ Elevaeoon. 
"-'! lniMt S<IIM\II"(Ol SIIMterEII.,.IIOnl ~should be uMG forc:omaructiOn 
andlof~n~purDOMI....netltne)'•eto.gh41f~ltle eleYIIII!Or'S 
lhowrlont...FIRM 

~- of tNI fklodWiyt: _. c:ompuhld .. atJh HCiCifa ~ lniWpoiMIKI 
tle~crol· MdiOnS lMflOOawloys'Nirl Dnedonrryora,k~wM 
ft!Oi nlto r• OUM.ments of !he NllloMI r)OOd lnwranct Proorem nooow.y WK!l'
.nc o1wr pef1lnltll nooow.)l OfiUI • • PfO\'ICH!CI ~ cne flOOd lnMIII"~ SIUOy ft'OOI1 
fo<llm~IMktlon 

~~r .. snot In~ f toocl Haz .. CiloiiASrM)'be PfOWIQidb)' flood conlJOI 
ltn.u:tu.-• R~tt 10 SeCIIOn 2 " llood Prt!lectoon ~~11 10111" of lf'lt r10oc1 
lntlni'ICI Study reoon to. .,fofmaiiOtl on llooa corool Slr\ldllft& lOr IIIII """IOieliOn 
The pro;edlorl UICICI In VW prep--~ ol tn11 tn3p WU M.lorw SW e Pt.ne c.ntJal 
z- (FlPSZONE 0202) Thre hofv:ontlll oawm _, NAO 113 HAAN GRSI980 
~ Dlfftlfenae&.,Uum 5phc!rola.pro,ec:lionorSt111eP\anel'ONI.IIMdinlhe 
pnxlutt!Orl OC FIRMI 101 adteoBill ,.,nldlcbonl n~ rti!.IM In lilghl pot!UDnlll 
CS.tle~Wnc:H., "'liP ,,..,~~' .. 11a011. ~ bOunoan.tl These ditlerenoas oo not 
atledlfWIICCllfKyolltliSFIRM 

Floocl elevllboM on lhtt lfllp .,e retertfU<Ito 1ne Nor1h AmefiCMl ven.c.l Detum ol 
19811 (NAVO 18) TMM tooo Mvwon' mull tJe ~to suuc:tute aM Q1'0UnC 
elflvltom~~ION .. M .. en~l dtwm MlpiiHI"I......n.,giOOCI&w!IC'Jod 
ete VIMnt ~ 10 lhe ,.__,. GtoaetiC \IM'ball OMum 01 !lilt {NGVO 2ih 
mar uM .,. 1o1oww1t M¥IOOPI County ~ IP(ieabOn 
htiQ.IfWWWI(Crnll'ic:GPI~dJ"'' 

Thll.-..oJOOIIiloWsu_..IOOC*IinPI)Ini~ICdat.a'ti~.,._Dy 
zoomno., ...a~-· a VE;RlCON dloedooox Ofl trw ~1$ rr--.. oroh left 
lodt of ne KNtfl The VERTCON ~ rtMAnotd tn I'd weo ~.._..-'50 
used to~ •mc..g ~ ~110n11r0tn NGV02910 NAVO II 

ToobUII'ICI.'IenlrteWliOn *~ eo&«locetal.,ormabOnfor~ 
~lit Sw¥ey beo<:l m.r'u 11t1own or tn11 miP l'leae aJnlaa h: lri'orm.uon 
Serw;u BtilnC1l o1 lhr ~.orw Geoaetc. Surw:y .. (301) 71l-32A2 or .....,. tts 
wetlut a t tlllPllwwwJIOUW)N 00V To 00\aln intonnallon ICOul GtooeWC: 
DMsiftcaban and cacs.sn~ s-r berw::t~ IT\IIfM proell.ll»d Dr lfW Manc::o9ol t«~~tr 
Oepenment. of T~tiOn pM! I M VIlli N fiOOa Control OIWICI 0'1 Marlcopa 
County webtiiO at 
tmpJfW.WfiC:O mancopa plM~stapollgOaeslapplicabOnllnOex .ctm 

e ... m1p 111tormnon 1110wn on VIII. t-IRM we~ oefl\leG lfOm moi'Jplf: &OUrCH Aerial 
~OIIItii)I'OIIIded in ctoCaltonnat Dr 1n1 MaOCOCI>t Coumy ~ot f\!l)k 
IIIU» FlOOd C0n1ro1 ()~lid The m&llfHY l&dalecl Oclobtr 10 Hoolm'tiO< 2008and 
.Juty In ~emtlltf 2010 Mdat•oM N~ AQna.ll..nl ~ Program (NAIPl 
lfna9erY WM prow;Wd by lle Alloi:OM Stlllt Lane Depwln_,. (AI..RISJ and IS Galed 
2007 TM cocwo.n.te JYS*n UMC1 lor !he proctuc:11on d 11'W! dogul FIRtA iS Slalf' 
Plltne ~ c.ntral NAOI3 HARN lntel'rw'IOM' Fefl 

The profl6t b .. e NM ~on ttwmapreprueru ~ nyo-..-~ 
~ 1N1 m1tet1 lood pro~~~e, 11'1 lhe FIS repott As a rn-A~ imP'O¥ed 
IOOOgfaohlcGIU lhtpro(lle:bllieW II'IIOrt"IOUIH rrwy~~~ 
tne CNtVMt otn~«t.rw or appe.- OI.Uodt.,. srHA.. 

Cofl)OfiM limit. lhown on N ~ •• bii..C on thl t1n1 <bU e.r~Nitltt 111 the 
twnoot~ 8ec"AuseCAM9ftlk.eiD~Of~,..,.. 

~ OCCUI"Ied .tiel·-map-~- rMP ~ .. tCUcl COfUd ii!P .... 
mrrnu"lll)'otfloalstownfyo..rr.ntCIOfPOIWie-.~ 

PtuH rdtrto rne ~ prlnltd Map kldu folflr'l <IWMIW fMP d tnt oounty 
ShOwing !fie lll)ooul ~ rriiP prroetl ~y map reposAory ~HieS end a 
Ullll,g 01 Corl'lfTIUtloi>M Wille c:on.c.q NIMIOf"el Rood I~ Ptogtam ~~Mea fof 
c;KJ~ corrmuno~y n Will 11 • kfolll'l(l of 1M panel& on wnoa. eedt c:onW!U'Ity IS --ror lf'ti~IKWl ano quesa.ons :lboul ' "' map av811ot* Clfvouctl anoCJIItod Wl1tl 
this FIRM indue!~ hillel C ...ersoor. o4 lfUI FIRt.1 how 10 OtOer proOuc:lt or the 
NIIUONI FlooG lnsuranot Program in ijenentl plen e cal the FUAA Mlp 
lntorm•Uon ,x,ho~nge 11 1·1177-FEMA-"'\AP (1-877-336-26271 or ._... llw FEMA 
Mac~ StniiOI wtllldt Ill nnp lllnle~gov Available:~ ITI.Iy II'ICfulM 
pte'ti!CIUSfy ~ Lettefl ol Map Chlfl9'. e rtono ln~Winc:e Skldy Reoor! andiOI' 
do~l4f"laiiOihlmep ~dhMIXOduetSCIIIlbeOIOtrtGorOO~ 
a tt'dly .-om ttw wet:.• Ultl$ mar de!efm~M' d'le axrtne m.p oetc tor nch nRM 
l)lnelt~y...c.nvii'MIFEUAMaoS..-..ceeent.~orttyee!lirlsllhefEMA JMp 
lnfon.-.on.X~ 
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NOTES TO USERS 
Thllm11p ,.; Jor u.e r. lldn'lntii"'MQ 11'18 Nat.oMI Flood lnaKitOCI Prootam II 00&1 
not necessa~Wy ldenllly allai'HS IUOtfd 10 rtooung partK:uQfly trom loQI dn1~ 
aourcn o1 smell .. ,, ll'e community n11p reposilory II10okl be consdled for 
ooulblt' L¢~C~Oied ()( -ac!IIIONI nooo nazara lntorm&IIOn 

To Otll-'n more rlelaileel 1nfom'IIIIICWI F1 •e.s WN!r& 8111 Flood Elt'YihOns (BfEs) 
aoc.'or tlootiWI VS .. VII been dc!letmwled. UN II lfl IUCCJl.olage<IIO c:oosuh llle riOOCI 
Prolies Md F~y 0.18 lnG'Of Summwy ol Sb!WM•et Elevei.IOnl ~ 
COI'tUIIII'IeCI woitl'lln tne r1ooc1 lnsuranu Study (r!Si rePOOINIICCOIT'Oiniellhll FIRM 
Uaett lhould be -• !hat BFEs 1t10WJ1 on lhe FIRM repruetU rounded ~ 
e.eva~ TMte BFEs ft lnlenOeel lor lloociii'ISUI'MCC rellng ~<do/ .no 
shouki not be .eel n the"* ~ olloocl e6eve•.on .,formauon ~ 
looa ete~IIOn eNola pteMI"'led in trW FIS ~ tnou6G De UIIIZ.O WI~ W11r1 
awFIRJr.lklrputpOM1.oftontV\tt110f!ana.ottlooclolul~ 

Conul S.M Flood Et.¥Jtions {Bfb)lhowr'l 01' .,_map apoty oni)' ~of 
Of1Nor11Ainel1c:WI'ienlall~of1988(NAV01!18. UMf'$oi .. FIRMsncud 
be...,.."' n ... t ClOIIIS&IMtlood ~ 111'1 abo ptOII'Ided n .... ~mwy of Sllh.Mf 
EII!~Wlwttn'lherlood~rt~Un~ra5tudyr~torlhl6~ E~ 
1hOwn lfllhe So.Jrmwyof Sd......_E~tllllt r.noulcSDe llMCI frorc:onslrUOion 
..S.'Or~n~ourpos.es,whtlf'llney.,ehtgher!Nntneetevatlons 

~onltuFlRM 

~- of I~ ftooOWI'fS -· ClOfnPU'IIO Ill CJCNI MCtoom 111'10 erurpoQM(I 
IMttwftfl 0'0$1 MaOnS Tnt foOOOweyS -· llaHCI lrl nyar-..:. contld«Moont W1tn 
reg•"' to recuwemtnll 0' tnt NIIIOMI r~ooa •~ P~t~gr~~m nooctw.y ~ 
..0 ocner per\lnenl tloooway o_. • • prOYICNG Ill 1M Flood IMUrtnee Sruay ~ 
lof lfus~JJdicl>orl 

C.ruton ,, .. ,not., SCMtWI flood Haz•d M .. IN'I' be PI'Oiea.d lly llood conltol 
ltn>clurn Relet 10 SeCCIOfl 2 <I Tlood Proltchon MeaSU~e•· of 1M r iOOd 
lnsut111nce ShAy rei)OI1 tor lllfOfmtllon on tooct conuol ltNcWre5 10f ltlllloriMIICiioo 

The projltdlon UMICI in me ~lion 01 1M mop WDl Anl:onll SUIICI Plane Cennl 
zone (FIPSZONE 0202) The horllootall Alum -• NAO 83 HARN GRSHI80 
~ Oin'etei'Oel'" dw.IA"' ~· pqoction or Stote Plene rones u.ed '" ht 
I)I'O(ItJdiOrl 01' FIRMa lor ~~~ ~11dcbon1 nwry ,..,. 111 .a.gtll poMOna! 
a.nerenca it\ rNP tuu.• aaou ~ ~,.. TIWM CMierettCH oo not 
lltled 1ne ICCUeq'of ""'FIRM 

Flood clev8tlonl on lwt fNI) Me rdetencec:IIO IN Nonh Ame:!'ICWI ~ Dn.lln ol 
1988 (NA\10 881 TntMioocl ~mull M ~ IO&tNaUJ'I: II'IC gn:II.IM 
elevuonsreie."enc.c!ION umewef\JC.II dlllll'n MalpUMrl~tOOCUinlooG 
~evJIOn$ re~ 10 1ne ~a110r1• Geoonc. v.rut.~l o.tum ot 1829 {NGVO 211 
tnil'l' use h ~ MMicopa County ~ apcltQIIon 

hftJI.J·-•ca~~l41Dl-~~"Cf'IT' 

ThlaW.OIOOI ...... -.IOOCtlln(IOII'II~OIII_.,c:orr.eraoonVIibeiOy 
ZOCimlllglfl.-.ci~Oole I~ATCONC'.hed'DOxoniiYYyeBrnen.oCif'lhlen 

lOde of ne KfHf\ h VERTCON 1Yk1 ref~ n hf weo ~~abO 
used 1o Cll:lmo'en e~ lood ele'18110nS trom NGVO 2SI 10 NAVO 81 

TOOblalfiOJff~eievlbOrl ClrKilJ*Of' ~or~mot'mllbonlothallon.l4 
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7.4 FLOOD PROFILES 

The 1 00-year peak flow flood profiles for the study washes are provided in following 
pages. 
The profiles in dxf format are also provided in the Appendix E Supplemental Data on the 
DVD disk. . 
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A.l Data Collection Summary 
Luke Watershed Phase 2 Floodplain Delineation Study covers approximately 30 linear 
miles of Zone A floodplain in the Luke Watershed. The study reaches and limits are 
depicted in the exhibit below. Parsons Brinckerhoff(PB) has collected and reviewed data 
which are pertinent to these study reaches. The data have been collected from the Flood 
Control District of Maricopa County and other sources. The categories of data which we 
intended to collect include previous flood hazard reports for the study area, existing 
topographic mapping, histo rical flooding information, relevant roadway crossing 
infrastructure information, FEMA Flood Hazard Boundary Maps, FEMA Letters of Map 
Amendment/Revision, USGS quad maps, and other pertinent information. 

Previous Flood Hazard Reports 
1. Dewberry, Flood Control District of Maricopa County Hazard and Drainage 

Regulation Analysis, 04/2011 
Note: This study used FEMA Hazus software to estimate loss based on structure 
exposure during different recurrence torm events. One ofthe three se lected 
study area was Luke Wash south of Lower Buckeye Road. 

2. Entellus, Zone A - Floodplain Delineation of Watershed 'PP ' Luke Wash 
Technical Data otebook, 06/2003 

ote: This study u ed approximate Zone A methodology to delineate the current 
effective FEMA floodplain . The 2003 study covers all the washes of this Phase 2 
delineation study. LIDAR data were used for delineation. 

3. Wood, Patel & Associates, Inc. , Hydrologic Study Report for Luke Wash 
Watershed Zone AE Floodplain Delineation Study, 09/2008 

ote: This study developed detailed HEC-1 models of l 00-year, 6- and 24-hour 
events for Luke Watershed. This study was to prepare hydrological inputs for the 
ZoneAE floodplain delineation (see below). Four scenarios were deve loped 
regarding the levee conditions ofl-10 and Union Pacific Rail Road. Although the 
Phase 2 delineation study lies in the upstream area and the levee conditions of two 
dikes should not affect the hydrological condition, the no dike models from this 
2008 study were se lected for the Phase 2 delineation study. 

4. Wood, Patel & Associates, Inc ., Luke Wash Watershed Zone AE Floodplain 
Delineation Study Technical Data otebook, 03/2009 

ote: This study delineated Zone AE floodplain of Luke Wash Watershed south 
of Indian School Road. The Phase 2 delineation study extends this 2009 study and 
delineate detailed floodplain north oflndian School Road. 

5. Coe & VanLoo Consultants, Inc., Luke Wash Flood Insurance Study Between 
the Gila River Floodplain and the Southern Pacific Railroad Technical Data 

otebook, 11/1992 
Note: This study prepared the hydrological models for the Luke Wash Watershed. 
However, this 1992 study was superseded by the 2008 study. 

6. Federal Emergency Management Agency, Flood Insurance Study for Maricopa 
County, Arizona and Incorporated Areas, 10/2013 

ote: The effective FIS identifies the 100-year peak di charges, which is based on 
the 2008 study. 
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Topographic Mapping 
FCDMC provided a 2-foot contour mapping from Luke Wash & Arlington Mapping 
(FCD contract # 2004C048). The mapping dated 9/ 13/2005 is on AD83 Central 
Arizona State Plane (international feet) and on A VD88 vertical datum. The mapping 
features (break Lines and points) were used to generate an ArcGIS terrain for hydraulic 
analysis. 
A parcel immediately south of Camelback and west of359th Avenue has been developed 
since 9/13/2005 and the land is split into five lots (AP 506-39-164 to 168). A channel 
was graded to bypass the offsite flow from north of Camelback. The FCDMC conducted 
a field survey on 6/3/2015 . The break Lines and points from this field survey were 
incorporated into the ArcGIS terrain for hydraulic analysis. 

Historical Flood Information 
o historical flood information was collected. 

Roadway Crossing Infrastructure Information 
o As-Built drawing was collected. Road crossing profile were obtained from the 2005 

mapping. Existing culverts at two locations were field surveyed. One is located at 
Highland Avenue and Wash T2 -R5W-S33E and the other at Wickenburg Road and 
Wash T2 -R6W-S36. 

FEMA Flood Hazard Boundary Maps & FEMA Letters of Map 
Amendment/Revision 
The effective FIRM panel 04013C1580L, 04013C1585L, 04013C1590L, 04013C 1595L, 
04013C2055L, and 04013C2060L dated 10/16/2013 cover the study area. o effective 
LOMA or LOMR was found in this study area. 

USGS quad maps 
USGS Quad Map Flatiron Mountain, AZ (20 14) 7.5 minute at a scale of 1:24,000 with 20 
feet contour interval and Wintersburg, AZ (20 14) 7.5 minute at a scale of 1:24,000 with 
10 feet contour interval were collected. 

Other Pertinent Information 
Orthogonalized aerial photographs captured in 2013 were provided by FCDMC in MrSid 
format. The aerial photographs were used to facilitate Manning ' s n value assessment 
during hydraulic modeling . 
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A.2 Reference Documents 
FCDMC, Hydrologic Study Report for Luke Wash Watershed Zone AE Floodplain 
Delineation Study, prepared by Wood, Patel and Associates, 2008 
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Mr. Richard Harris, P. E., CFM 
Senior Civil Engineer 
Flood Control District of Maricopa County 

2801 West Durango Street 

Phoenix, AZ. 85009 

Re: Contract FCD No. 2014C003, Assignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study 
Respoqses to FCDMC's Comments on TSDN 

Dear Mr. Harris: 

We have reviewed your comment dated 06/27/2016 and made changes to the TSD HEC-RAS 
model , shapefile and work maps. Following is a summary of our responses. 

Contractual/Current Issues 

l. In an email to Gary Sun on 6/27/1 6 r mentioned that the latest invoice through May 27, 
2016 does not leave enough money in the project for the ' . .. response to FEMA 
comments .. . " task 9.2.3 . Please address. 
Response: Thi has been resolved. 

2. The District is in process getting additional survey data for two parcels that are affected by 

the proposed floodplain from the wash S 17 Branch. The ultimate goal is to see if the 

floodplain boundary can be modified to be further away from the structures than already, 
given more accurate topographical data. My previous approach to such issues is for me to 
modify the floodplain polygon accordingly (if possible) and then ask our Consultant to 
review the result for acceptance and then re-deliver the floodplain polygon (or not). It is 

doubtful that there will be a need for the DTM to be re-calculated since the structures were 
already in place before the aerial mapping flight occurred. The exception is a (possible) 

single-wide mobile home on one lot that is so far into the floodplain it will probably remain; 

we are going to get survey data for that structure for a possible elevation certificate (see 
below image for the selected lots outlined in green) . 
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In response to thi comment, please provide a statement that this proces is acceptable 
given agreement with the results, or if PB would prefer to update the polygon. In any case 
I will provide the survey notice letters once they are sent and the survey data once it is 
obtained, for the TSD . 

Response: The floodplain modification received on 7/6/ 16 has been incorporated in the 
propo ed floodplain . o DTM adju tment is needed. 

3. Due to the additional survey effort and addrc sing these comments, the date for submitting 
to FEMA will likely be at least two weeks later, 7/25/16. The project schedule hould be 

updated accordingly. If the actual submittal date takes longer, the reason hould be due to 
District signatures not being obtained in time. If this is not doable, please explain. 

Response: We are working towards FEMA submittal on 7/25/1 6. Revi ed schedule is 
submitted. 

4. The District public notification proces will not include any Open-House Meetings, now. 
The degree of notice will be private mailings and legal advertising in the newspaper. PB 
does not have to participate in these processes. However, I will provide PB with final 
materials to be placed in the TSD once the e activities have been completed. My estimate 

will be in about two weeks from the date of this letter. 

Response: The notice and other materials have been received. 

Study Work Maps 
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5. The State Plane Coordinate Grid should be shown on the work maps. For reference, please 
see the Work Maps from the Wood & Patel study, 2008 . They show the grid tics and 
coordinate values every 1000' . The Grid ticks should be defined in the Legend. I have also 

enclosed an extract from a FEMA mapping standard as reference. Please note that the listed 
5000 ' spacing listed in the standard is for FIRM panels. Study work maps should have the 

grid tics shown in much tighter intervals, such as at every 1 000 ' . 
Response: The grid tics have been added to the work map. 

6. I think it will be very useful to show the effective floodplain on the Study Work Maps so 

that people can readily see the degree of changes proposed for their property, and, FEMA 
can have a better understanding of the tie-ins at the downstream end. Please add. 
Response: The effective floodplain has been added to the map. 

7. Please provide a seal and signature on the next issue of work maps. 
Response: Seal and signature has been added. 

8. Please add the label "Work Assignment #2" to the main title block on the Cover sheet. 
Response: The label has been added. 

9. The Title Block in the lower-right hand of the Cover sheet should be changed so there is 
no signature line for our Director. You can choose to use one like on the other study sheet , 
or, one that is still PB company type such as the on the Example Floodplain Work Maps I 

am including with this package. Please note that we can't get a survey seal from JRS 

anymore. However, you may want to check the spelling of FCDMC. FYI, our Director no 
longer signs-off on the study work maps, but signs-off on a separate memo. 
Response: The cover heet has been revised. 

10. Please consider a different line-type for the base lines; a dash-dot-dot-dash is more 
conventional. This should be added to the Legend. 

Response: The line-style for base lines has been revised. 

11. Please label Indian School Road on all sheets where it appears . From what I can see, the 

roadway appears near the lower limits of nearly all study reaches. 
Response: Labels added. 

12. Can the wash name labels be aligned to fall upon the base lines instead of being called out? 

Response: Wash names have been moved closer to the ba e lines. However, due to the 

BFE lines and notes, the wash names cannot fall upon the base lines . 



• 

• 

• 

13 . Please add match line tics in the sheet borders when going from portrait to landscape, such 
as between sheets S33E-4 and S33E-5 (S33 E-5 should have them). 
Response: Match lines have been added. 

14. Please add " Limit of Study" labels at all upstream study termini, and if otherwise suggested 
on the study sheets. 
Response: Labels have been added. 

15. Please adjust parcel label font sizes so that all are legible (see red-line remarks on study 
sheets for wash S 17). 
Response: Parcel labels have been relocated to make all legible. 

16. Please check the line-type for the roads in the plan view vs. the Legend. The line is solid 
in the Legend, but not in the plan view. 
Response: The road line-style has been revised to match the legend. 

17. Please check the name of the "event" in the study sheet title block. Although by common 
language we all know what the " 100-yr Floodplain ... " is; the trend is to define the event 
as the " 1% Annual Chance Floodplain ... " now. 
Response: The titles have been revised . 

18 . Please define bench mark (aka ERM) elevations to two decimal places only. 
Response: Done. 

19. Please add a callout for XS 1.069 of wash S 19 on sheet S36-l. 
Response: Done. 

20. Please check the Legend name for the proposed floodplain. Best to change it to say 
something like "Proposed l %-Annual Chance Floodplain Boundary". The key is the word 
"Proposed", here. Also, please check to make sure all Zone X islands are labeled. 
Response: The legend has been revised and all Zone X islands are labeled. 

Modeling 

21. Using the known WSEL from XS 7.07 of Phillips Wash as the starting condition for Wash 
S 19 may not be acceptable to FEMA based upon the drainage area and time-to-peak 

differences. While we have viewed the criteria for whether to apply junctions or not, the 

starting WSEL uses the same criteria for tributary flow (see Appendix C of the G & S. 
BTW, the related HEC-1 model records are CSOa and C46b ). By changing the starting 
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condition to normal-depth/friction lope (my estimate wa 0.008 ftlft ; see attached Excel 
spreadsheet for results) the effects are differences in WSEL of up to 0.3 ' (rounded off), and 
there are differences for at least two XSs going upstream. Consider updating the modeling, 

MT-2 forms, TSD[ modeling results tables, and work maps accordingly. 
Response: The HEC-RAS has been revised to use normal depth for S 19 boundary 
condition. A slope of0.0041 ft/ft measured from contour mapping was used for the normal 
depth. MT-2 forms, TSD Modeling results table and work maps have been updated 
accordingly. 

22. For some reason when I open up the summary output for Wash S33E, the River is not listed 
at the far left of the table. Please check. 

TSON 

Response: The HEC-RAS has been checked for summary outputs, and no issue has been 

found. When a single reach is selected for output, the River is not li ted. When more than 
one reach is selected, the River is shown on the output. 

23. Based upon changing the modeling starting condition for Wash S19, within section 5.7.1 
consider updating the paragraph in the TSDN that has following title: "Starting Water 
Surface Elevations for Four Washes". Wah ' S19" should be added to the rest. Please 
address. 

Response: The text has been updated. 

24. The italicized part of the following section in the TSD may also have to be updated given 
the change in boundary condition for wash S 19 to normal-depth/friction slope: 

"Shared Boundary Cross Sections 

Wah T2 -R5W-Sl9 and Phillips Wash joins at Indian School Road where this 

study ties into the previous study, the Luke Wash Watershed Zone AE Floodplain 
Delineation Study. Rather than add a junction at this location, two shared cross sections 
are u ed, i.e. RS 0.000 of Wash T2 -R5W-Sl9 and RS 7.070 of Phillips Wash. And 

identical boundary conditions, i.e. Known water surface elevations from previous study 
were applied to both washes." 

Response: The text has been revised . 



• 25 . Per contract and after these comments have been addressed; please provide two complete 
bound hard-copies, including the data disks for management review and signature. The 
documents should be appropriately sealed. 
Response: Two hard-copy will be provided. 

26. The label for wash "T3NR5WS33E" on "Figure 2. 100-Peak Discharge from Previous 
Study", within TSDN section 4 is not clear- some of the label is underneath another map 
feature. I suggest the label me moved slightly. 

Response: The label has been moved up slightly. 

27. Within section 7 the profile plot for wash S31 has a gap between reach 1 and reach 2. Ple~e 
check. There are also gaps in the reaches in the Phillips Wash profile plot. Can these gaps 
be closed? 
Response: These were generated by HEC-RAS and I haven' t found a way to close the gaps. 

28. The review package includes several Excel files I made while checking the maps. Please 
refer to them for additional suggestions towards finalizing the maps. 
Response: The work maps have been revised to address these excel files . 

Should you have any questions, please feel free to call me at ( 480) 449-4911 . 

cc: Project File 113 3 1 B 
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June 13, 2016 

Mr. Richard Harris, P.E., CFM 
Senior Civil Engineer 
Flood Control District of Maricopa County 

2801 West Durango Street 

Phoenix, AZ. 85009 

Re: Contract FCD No. 20 14C003, Assignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study 
Responses to FCDMC's Comments on TSDN 

Dear Mr. Harris: 

We have reviewed your comments dated 05/26/2016 and 06/2/2016 and made changes to the 
TSDN, HEC-RAS model and shapefiles. Following is a summary of our responses. 

05/26/16 Comments: 

Summary of Discharges Table 

1. Table 7.1 Summary of Discharges in FEMA. Format may need to be updated if the title is 
to remain saying it is in FEMA format. The Flooding Source and Location on the left
hand side is not FEMA format. FEMA format shows the Flooding Source emboldened 
and is the heading for each location description. Also, the conventional FEMA format 
table has the heading on the right-hand side listing the return interval in terms of percent 
annual chance (see image below). Changing the Table title may require less work than 
updating the headings and format. It is my belief that FEMA will re-configure the data to 
fit their format anyway. This is because up until now there has not been a FEMA 
comment regarding format. Nonetheless, in terms of the Table title consider updating the 
Table title or formats. 
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Table J. S ummary or OiJchargH 

PEAK DISCHARGES (cf5) 

DRAINAGE !~PERCENT Z-PERCE T l-PERCE~T 0.2-PERCENT 
A REA A~NUAL ANNUAL ANN UAL A.'INUAL 

(Sg. MllMJ C HA."iCE C HANCE CHA:'o!CE C HANCE 
G alloway Was h Tribulary 2A 

Ar the conOucncc wuh Galloway Wash Tnbutory 2 O.tl6 -I ·- I 14fi -- I 

At the c\lnnucm:c Wi th Galluway WtL.;h Tnbutary lB 0 OJ Kl --I 

Galloway Was h Trlbula ry 28 

At the connucnce wllh Galloway W~sh Tnbutory 2l3 OUJ -I 69 

Gallo \wa y Wa1111b Unn»mcd Tribula ry 

AI contlucnL:c with Gallowoy Wash 7. 1 5.722 

Garambullo \ Va! h 

At confluence with Twin Outtc..lii Wash 0.99 651 - I 

G avUan Peak Wash 

Upstn:nm of confluence with Kelley Rood W11Sh 8.16 9. 767 

Upstream of confluc:nce with Coyote Pa~s Wao:oh 7 7M 9,747 

Upsrream of confluence with Shannan Wash 7 57 9,618 

Upstream of conOuc:ncc with Table Mounta.i:n \Vash 7 19 - I 9,291 

pstream of confluence with Twm Peaks Lane Wash 161 --I -- I 4.856 

UpsfTCam of confluence with White Spar Wa!<ih J . ~? - I -- I 4. 715 

At 27tJo Avt:nuc 1.67 2.401 -. 
Response: The title has been revised to remove "in FEMA format". 

2. The notation of concentration point in the draft FIS Surrunary of Discharges table is not 
per FEMA format The extra information is useful for local applications but FEMA 
creates its own FIS products from the data and doesn' t include that. I believe The FIS 
products do not have concentration points because over time, concentration point !D's 
may change and the FIS doesn' t get updated as quickly. If PB is going to include the 
concentration point IDs, I suggest it be placed in a separate column such as is shown in 
the below example. Please note that the below example does not present the return 
interval in FEMA format. The tudy is currently at FEMA for review and there hasn' t 
been any comment about the Table (they have made some other comments already but 
we think there will not be any more). 
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Wickenburg A rea F loodplain Delineation Study 
Sols Wash Tributary 1 N . S o ls Wash nburary 1 Na, T u rtleback Wash 

Section 7 Draft FIS Report Data 

7 .1 . Summary o f D is c har ges 

A summary of d ischarges Is shown in Table 7 . 1 below. 

Table 7.1 Summarv of O .. char~ta• 

Concentratron Of'aln g• 
F tood Source •nd Loc:aUon Point Area 10-year 6 0 -year 100 -ye a1 500-y e a r 

1•<1· mi.) 

a ola W 111.1h <r[lb~~Uorv :tNa 
~~~~~~-r~e with Sots Wash ST38 0 11 -· -. 194 -· 
IIOIIJ Waah riii!IUII'V'1 N a· c< 
A t c ontluence wl1t\ Soh:\ Was h ST37 0 .89 ··' -· 782 -· Tribulery 1 N o 

At c onfluence w llh S ols W ash C20 1 23 -· -· 1,013 -· 
l'l'llrtl~biGk W.eoth . : .. ·' ., -,, ·--~. -- i -~'- -~ ·" .., .• ~ .. -~-·· .. :i.:::~ 
Appro xlmatety 2 7.700 foot upstream of T B1 1 23 -· _, 2 ,0 94 -· lhe c onnuanc e wilh Hasswtampa R iver 

A ppro)(Jm Et tt:tty t 3.000 feet ups tre am o r 
T2 3 4 0 -· _, 4 ,1 9 4 _, 

th e connuence wl1h Haasayampa River 

At H aasayampa RJvar T6 5 .00 -· -· 5 ,0 8 3 -' . Not Computed . 

The description of location with respect to cultural features and distances above 
confluence i conventional. However, for the table in this project, I have concerns that 
the current listing of roads may not be as useful as it should be because not many of the 
avenues listed are shown on the FIRM panels. Consider labeling locations by distances @ 

confluences with other washes wherever roadway labels are not present on the panels, or, 

are at a considerable distance. 

An example i for Wash S05E: the di charge used is one value that starts at the 
confluence with wash S33E. The labeling could read "T2N-RSW-SOSE Upstream of 

confluence with wash T2N-R5W-S33E". 

I am enclosing the FIRM panels for a study area @ New River and FIS Volume 
(Summary ofDi charges tables) for your reference. The area is imilar to our study area 
due to a lack of labeled roads . Washes like Table Mountain Wash Sharman Wash, etc. 

are listed with reference to confluences with other washes. I hope this example helps. 

Response: A new column has been created fo r the concentration point IDs. The flooding 

resources and locations have been revised. 

3. For Dickey W ash consider removing the concentration point from the location label and 

keeping the location " .. .. At Indian School Road" Please check the discharge against the 
modeling. I found it was for the 530 cf , not the 853 cfs further downstream. 
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Response: Revi ed per recommendation. 

4. For Phillips Wash consider removing the concentration point from the location label for 
the 1689 cfs, and, adding another entry for the location " .. .. Upstream of confluence with 
wash T3 -R5W-S31 " for the 1683 cfs. 

Response: Revised per recommendation. 

5. Consider an alternative location for the Phillips Branch to read " ... pstream of 
confluence with wash T3 LR5W -S31 '. 

Response: Revised per recommendation. 

6. For wash TlS-RSW-817 consider removing the concentration point from the location 
label for the 420 cfs . 
Response: Revi ed per recommendation. 

7. Consider an improved label in the Summary of Discharges table for Wash SOSW (the 498 

cfs discharge listed started at the confluence with wash T2 -R5W-S33E). The labeling 
could read "T2N-RSW-SOSW Upstream of confluence with wash T2 -R5W-S33E". 
Response: Revised per recommendation . 

8. Consider an improved label in the Summary of Discharge table for Wash S08. The 
discharge listed is modeled above the confluence with Phillips Wash. The labeling could 
read "T2N-RSW-S08 Upstream of confluence with Phillips Wash" . 
Response: Revised per recommendation. 

9. Another example of an improved label in the Summary of Discharges table could 
be:'.T2N-RSW-S19 380 feet upstream of the confluence with Phillips Wash" for the label 

that addresses 854 cfs " ... between Wickenburg Road and 355th Avenue". The distance 

listed here is the distance in the modeling to first XS upstream (0.072) where the modeled 
discharge is 854 cfs. 
Response: Revised per recommendation. 

10. Another example of an improved label in the Summary of Discharges table could 
be:"T2N-RSW-Sl9W Upstream of confluence with wash T2N-R5W - S 19", for the label 

that addresses 277 cfs " . . . 1.7 miles north of Indian School Road". 

Response: Revised per recommendation. 

11 . The current location described for wash S21 is acceptable if the distance is given in feet 
instead of miles. However, the confluence with S33 E is closer than the road that is 

referenced, so you may want to consider improving the description with:"T2N-RSW-S21 
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866 feet Upstream of the confluence with wash T2 -R5W - S33E", for the label that 
addresses 476 cfs " ... -0.2 miles north of Indian School Road". The distance listed here is 
the distance in the modeling to first XS upstream (XS 0.164) where the modeled 
discharge is 476 cfs. 
Response: ~evised per recommendation. 

12. Another example of an improved label in the Summary of Discharges table could 
be:"T2N-R5W-S28 322 feet upstream of the Tonopah Salome Highway", for the label 
that addresses 311 cfs. It is the only discharge used for that wash and the wash does not 
confluence within this study. The road name is what is printed on FIRM panel 2060M. 
Response: Revised per recommendation. 

13. Consider an improved label in the Summary of Discharges table:"T2N-R5W-S33E 180 

feet downstream of the Tonopah Salome Highway" for the label that addresses 1342 cfs 
" ... between Wickenburg Road and 3361h Avenue". 
Response: Revised per recommendation. 

14. Consider an improved label in the Summary of Discharges table:"T2N-R5W-S33W 1200 
feet upstream of339th avenue" for the label that addresses 344 cfs " . . . 0.5 miles south of 
Indian School Road". This is suggested since Indian School Road is not labeled on the 
respective panel , and there are no confluences for this wash where the single discharge is 
applied. 
Response: Revised per recommendation. 

15. Another example of an improved label in the Summary of Discharges table could 
be:"T2N-R5W-S36 At Indian School Road" for the label that addresses 728 cfs 
" ... between 3551

h Avenue and 3561
h Drive". This is suggested since I couldn ' t find a label 

for 356th Drive on the respective panel. 
Response: Revised per recommendation. 

16. Consider an improved label in the Summary of Discharges table:"T3N-R5W-S30 
Upstream of confluence with wash T3 -R5W-S31 " for the label that addresses 686 cfs 
' ... 2.2 miles north of Wickenburg Road". This is suggested due to confluence proximity 
and the single discharge used. 
Response: Revised per recommendation. 

17. Consider an improved label in the Summary of Discharges table: "T3N-R5W -S31 671 
feet upstream of the confluence with Phillips Wash" for the label that addresses 1126 cfs 
" . .. 2.0 miles north of Wickenburg Road". This is suggested due to confluence proximity 
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and the fact that the first XS upstream, XS 0.127, applies this discharge per the model 
Summary Output. 
Response: Revised per recommendation. 

18. Another example of an improved label in the Summary of Discharges table could 

be:"T3N-R5W-S32E Upstream of the confluence with wash T2 -R5W-S33E" for the 

label that addres es 719 cfs " .. .4.1 miles north oflndian School Road". This is suggested 
due to confluence proximity and the single di charge used. 
Response: Revised per recommendation. 

Annotated FIRM Panels 

19. On annotated FIRM panels 1595M and 2060M, please add call-outs for Phillips Wash 
since it is a name change from S3l W. 
Response: Revi ed per recommendation. 

Profiles 

20. Consider providing profile dxfs on the project disk. I suggest there be a dxf for each wash 
that has all reaches combined, and that the file location be described in the text 
immediately following the Section 7.4 Flood Profiles text. 

Response: DXF files are provided and the file location ha been added to Section 7.4. 

21. I have seen FEMA review comments about showing cultural features like roadway 
crossings in the profile plots. Can feature labels like "Aguila Road" be added to the plot 

for wash S36 directly, or, would such labels have to be added to dxfs in a CAD 
environment? Is this doable as a digital product? 

Response: An "Aguila Road" label has been manually added to profile plot in Section 7. 

22. Within the profile plots, the most downstream XS for Phillip Branch I isn't labeled. 
Please check. 

Response: Added manually. 

23. Can the profile titles be enhanced to include the reach name such as ' Dickey Wash Reach 
3" without much effort? 

Response: By revi ing the reach name in HEC-RAS, ''Reach" now is showing in the 
titles. 
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06/02/16 Comments: 

I. Please check the junction criteria for what is now junction S33J 1 (previously named S33J4) for 
the confluence of washes S32E and S33E. The drainage area ratios do not meet the FEMA 
criteria for both ratios. The junction should be removed and the model and MT -2 forms updated 
accordingly. Also, once this is done please check the top-width changes for the fir t XS upstream 
on the tributary after creating a XS "0.00" there with the tributary discharge only - the floodplain 
polygon may need adju tment if the delta is significant. The junction criteria preadsheet I gave 
PB before has been updated and is enclosed for reference. 

Response: The Junction S33Jl has been removed. MT-2 form has been updated. The 

water surface elevation delta is negligible and no change is made to floodplain ofS32E. 

2. I re-checked the junction criteria for PhpJ2 and found the drainage area ratios meet FEMA 
~riteria. Also, given a t 5 minutes Time-to-peak difference is acceptable, more criteria are met. 
Lastly, the modeled storm will cover both of the respective drainage areas, so I feel the junction 
there is justified. The junction criteria spreadsheet I gave PB before has been updated and is 
enclosed for reference. 

Response: Ok, will keep the junction . 

3. For The Record: The issue of using the same discharge fo r tributaries that join major washes, at 
the XSs 0.00 hould be updated because there should not be two water surface elevations at the 
same location. An example is at Phillips wash at XS 9.556 and wash S08 at XS 0.00 . There are 
two water surface elevations there, 1199.66' and 1200.37' , respectively. The tributary S08 WSEL 
being higher than the main stem elevation is the problem since when making the profile for 
Phillips Wash the WSEL at that location will be higher due to the tributary. This condition likely 
will be a FEMA comment that should be avoided by using the same discharge at XS 0.00 as the 
next upstream tributary XS, 374 cfs . 

Response: I agree and changes have been made. 

4. The different WSEL' s issue described in the above comment #4 was found at three more places: 

between wash S33E XS 3.350 w/WSEL = 1127.54' and wash S21 XS 0.00 w/WSEL = 1127.7'; 
wash S33E XS 6.789 w/WSEL = 1214.5' and wash S05E XS 0.00 w/WSEL= 121 3.83 ' ; and wash 
S05W XS 0.00 w/WSEL = 1224.19' and wash S33E XS 7.162 w/WSEL = 1224.16'. As 
described above the remedy for the profile issue is to change the discharge on the minor 
tributaries to the same discharge as the next upstream XS. [note that when the main-stem WSEL 
is higher than the adjoining tributary, the profile generation for the main-stem is not a concern. 
However, it may be wi est to be consistent in this approach in order to avoid FEMA comments. 

Response: Changes have been made per recommendation. 



• 

• 

• 

5. Table 1 in TSDN section 4 will need to be updated to show the discharges used in the minor 
tributaries with regards to the above co~ent. Also, the table is split between two pages in the 
TSDN pdf, and the second half should have a complete border and a duplicate title that also 
includes "(continued)". Please address. 

Response: The table is revised. 

6. The starting discharge for wash S 19 must still be changed to the discharge for the tributary (854 
cfs),as of June I st. 

Response: The discharge has been revised. 

7. What we have been calling Wickenburg Road in the study so far is labeled as Aguila Road on the 
F1RM Panels . Please check for all occurrences of the Wickenburg Road and change them to 
Aguila Road. Please make sure this is done for the Survey Certification ote in Appendix C, the 
HEC-RAS feature Descriptions (Inline Structure description - maybe others?) and CheckRAS 
output notes (updated HEC-RAS model and tracked version ofCheckRAS notes neither prepared 
nor provided with this review package). 

Response: TSDN and HEC-RAS/CheckRAS has been updated for the name change. 

8. Based upon our discussions yesterday regarding the updates for tributary modeled discharges that 
in tum significantly affected a couple of the floodplain top-widths upstream, the floodplain 
polygon will need some minor adjustments. Please send me the updated floodplain polygon 
shape file with the next submittal. 

Response: Adjustment has been made to those tributary washes ' floodplain . 

Should you have any questions, please feel free to call me at ( 480) 449-4911 . 

Sincerely, 

cc: Project File 113 31 B 
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May 25, 2016 

Mr. Richard Harris, P.E., CFM 
Senior Civil Engineer 
Flood Control District of Maricopa County 

2801 West Durango Street 

Phoenix, AZ. 85009 

Re: Contract FCD No. 2014C003 , Assignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study 
Responses to FCDMC's Comments on TSDN 

Dear Mr. Harris: 

We have reviewed your comments dated 05/ 13/2016 and 05/20/2016 and made changes to the 
TSDN and HEC-RAS model. Following is a summary of our responses. 

05/13/16 Comments: 

Modeling: 

1. For tributaries without 0.00 XS 's, consider setting the distances for XS's that are above 
junctions to the same distance as the junction length. I suggest this because the profile 
plot dxf does not appear to be long enough without it. Making this should not alter the 
current model output since the junction calculations will override. This suggestion may 
not be important if the process FEMA undertakes to create the FIS products takes into 
account the junction length already. 

Response: The distances have been added to the last cross-sections above the junctions. 

TSDN 

Section 1 
1. Many subsections for Section 1 are missing: 1.1 Purpose of Study, 1.2 Authority of Study, 

1.3 Location of Study Reaches, etc. The ub-sections are normally submitted when 

following the State Standards for TSD preparation. Therefore, I am also providing a 

scanned copy of the Wood & Patel TSDN Section 1 as an example for your use towards 
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updating Section l for this study. Please include all sub-sections, the table of study reache , 
and the display. The table help explain some wash name changes between the effective 
data and the proposed data. Please refer to the 2013 and 2015 FIS FIRM panels for the 
most current (effective) names. 

Please note that the Figure 1.1 from the Wood & Patel study followed text page 1.2 but is 
being transferred to PB by a separate file. Figure 1.1 essentially served as page 1.3. 

Within the Acknowledgements ub-section 1.5 please name me, Kathryn Gross, and Cathy 
Regester of the FCDMC insofar as providing assistance with the project. 

Response: The section has been updated per comments. 

Section 2 

2. There should only be only one set of Overview and Concurrence forms. Currently there 
are three, apparently to allow listing of the FIRM panels in the limited spaces. This can be 
overcome by reducing the font sizes, referring to an added list, etc. 

Response: Additional page is attached . 

3. All washes for which there will be new and/or extended profiles should be listed in the 
Overview and Concurrence Forms, item B. Overview, number 2. If there isn ' t enough room 
on the form for all of them, please state "See attached study reach list", etc. I counted 18 
washes including the branches. 

Response: Additional page is attached. 

4. For washes that have a junction downstream that is also a XS for another revised reach, the 
forms currently list "0.00" as the downstream XS, although the modeling does not have 
those XS 's in it for the subject reaches. I suggest enhanced labeling for the downstream 
XS ' s as the junction name (see tracked section 2. 

Response: Junction name is used where applicable. 

5. There appears to be two Riverine Hydrology and Hydraulics MT-2 forms for wash S21. 
Please check. 

Response: Duplicate copy is removed 
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6. I didn' t find the Riverine Hydrology and Hydraulics MT-2 form for either of the two 
branches, S 1 7 branch and Phillips branch. Please check. 

Response: Two branches are added. 

7. Please go over the tracked forms for additional suggestions. 
Response: Done. 

Section 3 
8. I have just a few words to add with regards to the culvert survey. Please see the tracked 

version. 

Response: Section 3 is revised per comments. 

Section 4 
9. I have just a couple minor tracked suggestions. Please see the tracked version. 

Response: Section 4 is revised per comments. 

Shapeftles 
10. XS ' s 3.446 for reach S33E and 0.079 for reach S21 are both shown to convey the combined 

flows of both based upon the inundation areas shown on the XS plots. However, when they 
are selected from the XS shape file attribute table, each does not cross the entire inundation 
area. Please check. 

Response: The shapefile has been revised to cross both washes. 

Survey Data Disk 
11. The contents of the latest survey data disk submittal is shown below. The Wood & Patel 

report should be considered as part of supplemental data for Appendix A (otherwise with 
Appendix A References, sub-appendix A.l Data Collection Summary). Therefore, it 
should be removed from the other files that have to do with Survey data. Second, the 
remaining folders should be placed on the overall project disk under a new folder called 
"Appendix C Supplemental Data" or similar. Please provide a folder structure for the data 
disk with the next submittal. The draft can have some empty folders temporarily, but we 
should be discussing the final format now that the TSDN is nearly halfway completed . 
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Na me Date modified 

~ ERMs - Top09raphic Survey Control 5112/2016 3:31 PM 

JM Field Survey 5/12/2016 3:31 PM 

j& l uke Wash and Arlington Mapping Project 5;1212016 3:29 PM 

M luke Wash Watershed Zone AE FDS (Phase 1) 5112/2016 3:31 PM 

M Tope 5!W2016 3:31 PM 

Response: Here is the DVD disk folder structure for now. 
~ OVDOisk 

~ ~ Appeooix A Supplemental Data 

Jj Luke Wash Watershed Zon-e AE FDS (Phase 1) 

"' M Appendix C Supplemental Data 

~ ERMs - T opographK: Survey Control 

I> ,M Field Survey 

t> .j Luke Wash and Arlington Mapping Project 

I> ~ Topo 

~ Ji\ AppencfiX E Supplementa l Data 

j Check-RAS Outputs 

,j HEC-RAS Model 

,j Work Map PDF 

05/20/16 Comments 

Type 

File folder 

File folder 

File folder 

File folder 

Fi le folder 

1. I am providing a tracked version of Section 5, a tracked version of Appendix E, and support 
files for your use towards finalization. Please review all formats since the below comments 
do not reflect a significant number of tracked suggestions. 

Response: Section 5 and Appendix E have been revised per suggestions. 

2. As discussed it is probably best to put the channel distances back into the modeling for 
cross sections immediately above junctions, even if they remain connected to the main 
stem after the below comment is addressed. Of course, if it turns out that there is a need to 
break a tributary from a junction, a XS with the RS 0.00 will be needed there also. Please 
address . 
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Response: The distances have been put back to the cross sections immediately above 
junctions. 

3. Most of this comment was extracted and sent to PB on 5/18/16 separately since it 
applies to the Section 2 updates. Please note the idea of adding a table footnote, within 
the third paragraph, is an update to this comment and was not previously transferred 
to PB. 

The remark from PB regarding the Check.RAS message about modeling with Junctions, 
explains that the previous Hydrologic analysis addressed the issue (see image below). l 
looked for documentation and couldn't find anything. I suggest creating a table to compare: 
times-to-peak for tributaries that join to main stems at junctions, drainage area ratios, etc. , 
per the FEMA Guidelines & Specifications ... Appendix C (Guidelines). I have enclosed a 
copy of the Guidelines for your use and suggest viewing pages C35 and C36 for specific 

language regarding the starting conditions for tributaries. 

As a check, I made a spreadsheet of the Phillips Wash junction output and noted a couple 
of tributaries that are currently modeled using junctions as the downstream starting 

condition that do not meet the criteria - they should be started using normal depth instead. 
This will affect the MT-2 form information . 

Consider providing such a table within Section 5 and/or Appendix E to show whether or 
not the three criteria for using junctions instead of normal depth starting conditions are 
satisfied (per Appendix C ofthe FEMA G & S). I have enclosed an example of such a table 

from a study recently submitted to FEMA, Wickenburg Area FDS, for your reference. The 
6-hour times must be compared to each other and/or the 24 hour times compared to each 

other- the values compared may not be the same as those used in the hydraulic modeling. 

Consider adding a footnote at the bottom of the table to explain that some of discharges 
used for comparison in the table may be different than the discharges used in the hydraulic 
analysis. 

The MT -2 forms and the section 5 in the TSDN should then be checked for starting 
conditions and be updated accordingly . 
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Response: A table has been added to Section 5 to justify the use of junctions. 4 out of 8 
junctions have to be removed. HEC-RAS model has been revised, as well as the shapefiles. 

4. As discussed, within Section 4 or Section 5 there should be some discussion about the 
selection of peak discharges for the Hydraulic analysis, how this study applied the 
maximum discharges found amongst 8 hydrologic models and that this resulted in using 
both the 24-hour and the 6-hour model results. Also, for this study, PB applies some higher 
discharges further downstream in an attempt to locate increasing discharges, but in some 
cases there weren' t increasing discharges downstream, such as along Phillips Wash. Text 
to describe this intention and approach should be added to the TSD . The below image 
shows what PB wrote already in the CheckRAS output notes : 

xs oc 01 Dhcharg• deccea~•.s t n the 
downstream d:uection foe 
Sa.s.siqnednamaS ! ood . 
The re .. ra no lateral ltructu:as . 
Documentation of hydroloq ic 
an•ly.sh it required or provlda 
exolanatlon . 

10 . 56 2; H . 712 ; 8 .1 72 ; 9 . 556 ; Seehydrologydocumenta-
0.2 8 1; 0.938; 13 . 167; 0 . 928; !' 
1.167 ; 0 . 44 ; 1.!1 9 ; 3 .1 11 ; 3 . 446 ; 10n 
4 . 335 ; 1.668; 2 .1 23; 3 . 189; 
0 . 621 ; 1.01 

Response: The discussion of maximum discharges from 8 hydrological models is in 
Section 4.1. A discussion of reviewing HEC-1 attenuation is added to Section 4.5 .1. 

5. Within the text for section 5.7.1 , there is discussion about XSs that cross more than one 
wash. One set of these is XS 12.766 on Phillips and XS 0.024 on S31. The model plots for 
these cross sections are shown as described, but the current XS shape file shows thern 

truncated to be one wash wide for each side, instead. This is also found for XS 0.079 of 
wash S21 and XS 3.446 of wash S33E. Please check all that are described this way and 
rectify. 

Response: The shapefile has been revised to match the text. 
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6. The TSDN should discuss the discrepancie between calculated top-widths and mapped 
top-widths at some locations. I have added example text to the tracked TSD for your 
use/consideration. 

Response: Your input has been incorporated into the TSDN. 

7. The aerial photo on the cover of the Data Collection Report (Appendix E) does not cover 
the study area - it looks like a remnant of the Loop 303 Hydrologic Update. Please update 
the image. 

Response: The image has been updated. 

8. Currently the CheckRAS output does not indicate the reach names - can they be shown? 

Response: Unfortunately, the combined report format is set and I cannot change it. 
However, Check-RAS does provide a series of individual reports showing the reach 
names. These individual reports will be provided on the DVD disk. 

9. Looking forward to TSDN Section 7, the FIS-reported Regulatory WSEL for the first XS 
(RS 0.00) should be the greater of the two: one WSEL being that generated by normal 
depth starting condition for the tributary (given it is not joined by junction to the main 
stem) and the other being the WSEL in the main stem where the tributary actually joins in. 
For this reason, the models should be shown joined together even if junctions are not used 
at some locations. Let' s discuss. 

Response: For confluences that do not qualify as junctions, the normal depth is used as the 
starting water surface elevation. Given that the first XS (RS 0.000) are in the main washes, 
the peak discharges in the main washes are used for normal depth calculation. 

Should you have any questions, please feel free to call me at ( 480) 921-6897. 

Sincerely, 

ang PE, CFM 
Senior Engineer 

cc: Project File 11331 B 
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Meeting Date: 
Meeting Time: 
Location: 
Project: 

March 18, 2016 
10 a.m. • •12 p.m. 
PB Mesquite Conference Room 
Luke Watershed Phase 2 
Floodplain Delineation Study 

Subject: Comments Resolution Meeting 
FCD Contract No.: 2014C003 
Assignment No.: 2 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

Attendees: Richard Harris (FCDMC), Gary Sun (PB), Peng Zhang (PB) 

1. Comment Resolution 
Rich, Gary and Peng have gone through all comments and reached agreement on the resolutions. The 
comment and resolutions are attached to this minute. 

2. Action Items 
A. PB to submit a DVD with all survey appendix files. 
B. PB to add branches to HEC-RAS and shapefiles per Meeting Minutes of 2/22/16 . 
C. PB to update Floodway Delineation Recommendation and re-submit. This will include model output 

and/or graphics to show mixed-fiow regime channel velocity and subcritical regime fiow depth data to 
substantiate criteria for Floodway reach selection . 

D. PB to run CheckRAS on HEC-RAS model. 
E. PB to update the project schedule and evaluate total cost necessary to complete the project in context 

with the remaining tasks . 

Page I I 



Flood Control District 
of Maricopa County 

2801 West DJrango Street March 14, 2016 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-4601 
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Gary Sun , P.E. 
Senior Engineering Manager 
Parsons Brinckerhoff Inc. 
350 W. Washington St., Suite 300 
Tempe, AZ 885281 

Luke Wash FDS Phase 2, Second Review Comments for Final ization of 
Floodplain and Floodway Modeling, in context with Parsons Brinckerhoff 
Comment Responses dated 2/29/16, and Draft TSDN Section 3/Appendix C 
dated 3/7/16 

Dear Gary: 

I have reviewed the above submittal and have the following comments . I am 
including several files with these comments that should be used in conjunction 
to better understand some items. I will be glad to discuss all comments with 
you at your convenience. Please respond to each comment in writing . 

General 

1. As discussed with Peng during your vacation , the District will utilize line 
and point files PB will provide in order to create the "project DTM". This 
will include the topographical survey data collected by JRS and it will be 
formatted by the District so that it can be placed in the District's data 
base. A copy of the DTM will be returned to PB and it is requested that 
it be placed on a data disk that will be part of future append ix "C" 
(located at the end of C.4 per TSDN Section 3 draft text given to Peng). 
Resolution: Data is ready, will put on a DVD and submit. 

Modeling 

2. The lateral weir at RS 13.720 for S17 will be replaced by a 
branching/spl it FP as discussed , and the effect will be to change the 
flow quantity in the main channel from there to where the split flow 
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Mr. Gary Sun, P.E. 
Page 2 
March 14,2016 

returns . This is a reminder to update the modeling discharge and 
update the resulting FP boundaries, accordingly. 
Resolution: Split branch will be added, and will quantify flow using 
junction optimization. Floodplain will be updated. 

3. Since the lateral weir optimization @ RS 13.702 for S17 was unstable 
(Q out of LW was higher than in main channel- not a good sign), it was 
agreed another method should be used for the final flow quantity 
distribution at the split. However, this will be a point of special 
consideration to discuss in the TSDN later since lateral weir 
optimization was successful elsewhere. Please provide a branching 
model to estimate the split ratio at this time. 
Resolution: The lateral weir is essentially flush with the main 
channel. Weir equation is not appropriate and back water cafes 
with energy grade match is required. Will discuss this in TSDN. 

4. XS 3.431 on wash S36 has the 10,000 station falling outside the 
channel endpoints . This may be a cause for a FEMA comment unless 
updated. Please check. 
Resolution: Will adjust left bank. 

5. The distance on XS 6.112 IS of wash S36 from the left XS endpoint to 
the basel ine was measured from the latest shape file set at roughly 
211 ', yet the distance in the plotted IS XS is only@ 80'. Please check. 
Resolution: The plot is a combination of inline structure and 
upstream XS. Will add a note in the description. 

6. The GR stationing for XS 6.338 of wash S36 should be checked. It 
appears the stationing was not updated to include 10,000 at the 
basel ine. 
Resolution: Will shift to center at 10,000 

7. There is a horizontal gap of 80-90' between the ends of the effective 
and proposed baselines for wash S 17 as shown below. It may be a 
good idea to close it (?) I have never received a FEMA comment on 
such a situation before since I don't think I have been involved in a 
submittal that had a similar situation -your thoughts? 
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Mr. Gary Sun, P.E. 
Page 3 
March 14, 2016 

Resolution: The river line will be shift and match FEMA 's. The 
river stations will remain . 

8. Per the XS shape file attribute table, there is not yet a XS 0.000 for 
wash S19. This should be a geometric dupl icate of the XS 7.070 from 
Phillips wash, and will be needed so the model data can be merged to 
the XS shape file in our data base. Please update the shape file 
accord ingly. 
Resolution: Will add XS 0.000 for 519 to FPXFCD. 

9. Between XSs 10.350 and 10.287 for Phillips Wash, consider adjusting 
the Baseline location sl ightly to fall further with in the floodpla in towards 
the channel. By aerial photo the "Sandy Bed" lies 20-30' to the east. 
See below images: 
Resolution: Will adjust. The cross-section river stations will 
remain . 
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Mr. Gary Sun, P.E. 
Page 4 
March 14, 2016 

10. Depending upon the FEMA reviewer, sometimes there are comments 
about the location of the XS that falls upon junctions in terms of being 
located there, exactly. The below shows a location along Phillips Wash 
that has a slight distance between the junction of the baselines and the 
XS that represents the modeled junction . Please consider adjusting the 
location of the cross section so that it falls more closely at the junction 
of the baselines. 
Resolution: Will adjust locations to junction . 
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Mr. Gary Sun, P.E. 
Page 5 
March 14, 2016 

11 . Th is comment is similar to the previous comment and applies to the 
junction of washes S05W and S33E. Can the XS 7.141 be relocated 
closer to the junction of the Baselines above it? Please see the below 
image: 
Resolution: Will adjust XS to junction . 
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12. Currently the XS plot for 12.766 of Phillips Wash extends into wash 
S31 , although the shape file of the XS does not. This also applies to XS 
0.037 of wash S31 . The XSs in the model should be trimmed to match 
the shape file. The high relief between the two cross sections may still 
be mapped into a floodplain given the small area at FIRM map scale 1: 
12000 (can't be seen to label as a Zone X). The below image shows 
what the island would look like at maps scale. Please address. 
Resolution: Phillips RS 12.766 and 531 RS0.037 were joint together 
in the model and the combined flow was used for both cross 
section. Hovlever, we wiJJ delete these two cross sections to avoid 

son fusion. 

13. Regarding the above location, consider moving XS 12.733 of Phillips 
wash slightly upstream to the place where the Baselines actually join. 
Resolution: We can move RS 12.733 up. And delete two upstream 
cross sections as discussed above. 

14. With 157 cfs found splitting off from wash SOB@ XS 0.985 and flowing 
westerly, considerable modeling updates are needed from there to 
downstream@ XS 0.448 (I recommend viewing the current XS plots in 
context with topographic mapping to follow along better). The currently 
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modeled XSs can be copied for a new branching model (split is nearly 
~ mile long) that applies artificial levees to prevent conveyance 
calculations along the east, or, the existing XSs can be truncated along 
the Zone X island area and those portions of cut-off XSs can be used 
for another model for the westerly split. The flow quantities on both 
sides will have to be checked to reflect the split condition . This manner 
of flow distribution as a result of lateral weir modeling will need to be 
addressed in the upcoming TSDN section 4 Hydrology, but should also 
be listed within the model Description (this is further discussed, below). 
Resolution: Will truncate existing XSs and adjust cut-off XSs for 
split flow. Optimization can be done at upstream junction to verify 
157 cfs. 

FCD Response to Resolution: Wasn 't this the location where there 
would be a more detailed analysis in order to determine the 
WSEL 's along the western branch by an iterative modeling effort? I 
agree with the lateral weir approach upstream to determine the 
split flow quantity, but by observing the XS geometries along this 
area, it looks like a branched model will be needed because the 
horizontal alignments of BFE's may differ between branches. 

Resolution Update: Yes, a branch will be added. See image below. 
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-
15. The right-hand sides of XSs 0.741 and 0.649 of wash S08 should be 

trimmed off to prevent flow in the westerly channel (after addressing 
comment 13, above) from getting into non-conveyance areas further to 
the west. See below: 
Resolution: Will truncate these cross-sections. 
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16. Currently the XS plots for XSs 0.945 and 0.854 of wash S31 do not 
show any flow in the left-hand segments due to the use of artificial 
levees. However, the floodplain boundary plot shows flows there, with a 
Zone X island between right and left sub-channels . The modeling will 
need updating to substantiate the floodplain plot. Since it appears that 
the flow split begins further upstream at XS 1.045 and does not flow 
sideways but forward only, the use of the full XSs below this point 
seems appropriate (the areas are hydraulically connected). Therefore, 
consider removing the artificial levees for XSs 0.945 and 0.854 and 
refining the floodplain boundary along the east FP boundary based 
upon a calculated WSEL, there. Another approach is to have a 
branch ing (second) model such as what will be on wash S17. 
Resolution: Will remove the levees. Will verify the flows left to the 
levees in these two cross-sections and discuss results in TSDN. 

FCD Response to Resolution: By observing the XS geometries in 
this area, it looks like a branched model may be needed because 
the horizontal alignments of BFE's may differ between branches. 

Response Update: A branch will be added to the model. See 
image below. 
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17. Per the meeting minutes from 2/22/16, item B, the split flow@ XS 6.338 
of wash S36 was to be kept (copy of minutes enclosed) . However, the 
boundary from the latest shape file provided to the District shows the 
floodplain is separated there. Please rectify or substantiate otherwise. 
Resolution: Will correct. 
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18. Since we last met it came to my mind how we handled the floodway 
delineations in the first Luke Wash study around split flow areas. These 
areas were not considered for floodways because of the possible 
alteration of flow distributions between washes. This approach should 
be used for this study, and considered towards the selection of reaches 
for Floodway determination . The type of location this approach appl ies 
to is in the image below that I copied from the 2/22/16 meeting minutes . 
Resolution: Will exclude splitting branches from the f/oodway 
delineation recommendation . 

19. Now that we have moved forward with understanding about no flow 
sp litting towards the west at the upstream end of wash S19, and given 
we may have a chance to delineate the tributary to the west, the 
model ing may have to be updated for discharge on wash S19 once 
again . This is based upon adding a new XS slightly downstream at the 
confluence (the same location as the concentration point C50C wh ich 
has 614 cfs) in order to model a hydraulic junction . Please see the 
below image: 
Resolution: Will update the flow changes . 
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Mr. Gary Sun, P.E. 
Page 12 
March 14, 2016 

X 

TSDN Section 3 and Appendix C 

20. The draft section 3, subsection 3.1 that I sent to PB earlier contained a 
line about the projection that is missing. Please restore it or explain why 
it is not included : 

"This includes the topographic mapping control , GIS files , and supplemental 
data for the new topographical mapping." 

Please update Section3 accordingly. 
Resolution: Will restore. 

21 . Consider adding a blank line between the two paragraphs within the 
"Survey for Hydraulic Modeling" section . 
Resolution: Will do. 

22. I am including a "commented-on" version of the Appendix C with this 
package. Please consider the suggestions towards a resubmittal. With 
the resubmittal , please show me the information that will be included on 
the disk, or, provide a disk. I want to make sure the Survey Certification 



• 

Mr. Gary Sun, P.E. 
Page 13 
March 14, 2016 

statement by JRS of the District, and other supporting survey files , are 
included . 
Resolution: Will provide on DVD and submit. 

Model Description and Study Sheet Layout 

23. I am including a tracked version of the model Description in a word 
document for your use towards finalization . My tracked remarks are 
simply suggestions so feel free to define these items and anything else 
you want, in your own way. 
Resolution: Will update description. 

24. The sheet layout recently provided (shape file "WorkingMapGrid .shp") 
has many overlapping sheets, and therefore presents some challenges. 
I wonder if some of the sheets can be re-oriented @ the lower end of 
washes S36 and S19, to reduce the total number needed? Also, the 
sheet index that will be forthcoming may be hard to read if all sheets are 
shown in one view- should there be more than one view to simplify 
things? Could a sheet list of study reach vs . applicable study sheet 
numbers help clarify things? Let's discuss. 
Resolution: Sheet layout will be re-oriented without rotation (just 
horizontal or vertical) and re-named to be clearer. 

Please feel free to contact me with any questions/clarifications by phone at 
(602) 506-4528 or by email at rph@mail.maricopa.gov. 

Sincerely, 

Richard Harris, P.E., CFM 
Senior Civil Engineer 
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Meeting Date: 
Meeting Time: 
Location: 
Project: 

February 22, 2016 
2:30 p.m. • -4:30 p.m. 
PB Mesquite Conference Room 
Luke Watershed Phase 2 
Floodplain Delineation Study 

Subject: Comments Resolution Meeting 
FCD Contract No.: 2014C003 
Assignment No.: 2 
Attendees: Richard Harris (FCDMC), Peng Zhang (PB) 

1. Lateral Weir Results Discussion 
A. S17 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

Lateral weir analysis shows most ftow spills over the weir. Rich and Peng reviewed the aerial photo and 
agreed that a branch should be added to quantify and trace split flow and delineate the floodplain . The 
flow split could be quantified using the junction optimization in HEC-RAS. The branch is between RS 
12.262 and RS 13.272 and is 1 mile . 

Page I I 
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Meeting Minutes 

PARSONS 
BRINCKERHOFF 
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B. S36 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

44 cfs of 440 cfs spills over the lateral weir. It is agreed that the delineation of the split flow shall be kept. 
The split flow shall be marked as ineffective flow area in the cross section profile. The small island shall 
be eliminated . A cross section shall be added between 6.338 and 6.236. The big island shall be Zone X. 

•' ~·\·. ::'· : -;:.~ ...... 
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C. S36 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

1 cfs of 397 cfs spills over the lateral weir. It is agreed that the floodplain to the right will be removed . The 
bridge and culvert will be deleted from model. The survey portion of TSDN shall document why the culvert 
survey is available but not used in the model. .. . 

Page 14 



• 
D. S19 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

12 of 433 cfs spills over the weir. It is agreed that the floodplain to the left shall be removed. By reviewing 
the hydrology, it is found that the 1 00-year flow in the tributary to the left is 277 cfs . A quarter mile 
delineation along the tributa as shown below may need to add to the scope of work. 

Page IS 
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E. S19 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

59 of 676 cfs spills over. It is agreed that the fioodplain for the split flow shall remain, with a zone x 
polygon for the island . 

......-~-

P a g c: 16 
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F. Phillips 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

225 of 1033 spills over the weir. It is agreed that the spl it ftow should be traced for floodplain delineation. 
The main wash shall be delineated with 100% of peak ftow, i.e. 1033 cfs . Zone X polygon for island 
between main wash and tributa wash . The s ftow is a roximate a quarter mile (see below) . 

Page 17 



G. Phillips 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

3 cfs spills over. It is agreed to remove the floodplain to the left in the below image. Retrieve RS 12.195 
and keep it away from tributa wash . 

~~-·~~-.-~~-.~~~ 
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H. S08 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

157 of 374 cfs spills over the weir. It is agreed that a branch (see below) needs to add to the scope to 
trace the split flow and delineate the floodplain . It is agreed that the main wash shall be delineated with 
100% flow, i.e. 37 4 cfs . Keep the floodplain of backwater to the right and modeled as ineffective flow area 
but clean up the circled area. . ' , 

Page 19 



• 

• 

2. Discussion on the minor tributary wash delineation 

Meeting Minutes 

PARSONS 
BRINCKERHOFF 

Rich explained the two methodologies, WSEL=EG/HG at downstream xs or perpendicular to main wash, to 
trim the backwater floodplain , depending on the tributary wash size. It is up to PB to select either EG or HG 
to trim the backwater floodplain . 

Depending on the negotiated cost of adding the extra delineations noted above and the results of the FW 
recommendation memorandum (forthcoming), the contract fee may cover the extra delineations already. 

There will be a working HECRAS model on disk in the TSDN submittal that will include the lateral weir 
analyses, but the final model will not have the lateral weirs included. The use of artificial levees within XSs 
and discharges adjusted based upon the lateral weir analyses will be described in the Final HECRAS model 
description. The use of artificial levees can be described in terms of no hydraulic connectivity to adjacent XSs 
and therefore no actual conveyance possible, etc. 

3. Discussions on the dtm submittal 
Rich indicated that dtm files need to be included in the cd submitted to FEMA. It is agreed that at least two 
formats , lines and points files and microstation dtm files, will be provided . Two polygons will also be submitted . 
A project polygon is used to clip dtm for entire project. And a field survey polygon covers the area recently 
surveyed by the District. The project polygon has been provided to PB by Rich . 

4. Action Items 
A. PB to address comments and submit revised HEC-RAS models/shapefiles by 2/29 if not earlier 
B. PB to do QAIQC on the delineations with respect to the Baselines to ensure that the baselines do not 

fall outside. Boundaries may be adjusted accordingly . 

Page l lO 
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Flood Control District 
of Maricopa County 

MIWJIMR,,g\IIC.!JJ!I.ij 

2801 West Durango Street April 11 , 2016 
Phoenix, Arizona 85009 

RECEIVED 
Phone: 602-506- 1501 
Fax: 602-506-4601 

• 

• 

Gary Sun, P.E. 
Senior Engineering Manager 
Parsons Brinckerhoff lnc. 
350 W. Washington St. , Suite 300 
Tempe, AZ 885281 

APR 1 3 2016 
WSP I Parsons Brinckerhoff 

Tempe 

Re : Contract FCD 2014C003, Work Assignment #2, Luke Wash Phase 2 Floodplain 

Delineation Study Optional Task 7.11.2, Optional Floodway Delineations, 

Authorization for Expend iture of Funds to Complete Additional Tasks 

Dear Gary: 

The purpose of this let ter is to authorize expenditure of funds allocated for Optional Task 
7.11.2, perform Floodway Delineations, for use towards completing other tasks per your 
request letter dated April 7, 2016 (attached}. The amount to be authorized is $18,362 .00. This 
fee has already been included in the total cost for the project . 

Authorization of this request will not change the total funds already allocated towards the 

project; there will not be any increase in funding for the project. 

Please contact me with any questions/clarifications by phone at (602) 506-4528 or by 
email at rph@mail.maricopa.gov. 

Sincere ly, 

Richard Harris, P.E., CFM 
Senior Civil Engineer 

Attachments 
Copy to: File 
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April7, 20l6 

PARSONS 
BRINCICERHOFF 

Richard Harris, P.E., CFM 
Senior Civil Engineer 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ. 85009 

Re: Contract FCD No. 2014C003, Work Assignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study 
Optional Task 7 .11.2, Optional Floodway Delineations 

350 West Washington Stree 
Suite 300 

Tempe. AZ 85281 
Main: 480·966·8295 

wspgroup.com/usa 
pbworld.com/usa 

Authorization Request for Expenditure of Funds to Complete Additional Tasks 

Dear Richard, 

The purpose of this letter is to request the Flood Control District of Maricopa County (District) 
to authorize expenditure of funds allocated for Optional 'Task 7 .1 1.2, perform Flood way 
Delineations, for use towards completing additional tasks instead. These tasks include: lateral 
weir analysis, additional floodplain delineations of 2.4 miles for five branches, and associated 
floodplain delineation documentation. These tasks were not identified until recently, after 
preliminary analyses were completed. The amount requested to be authorized is $18,362.00 . 
This fee has already been included in the total cost for the project. The attached tables provide 
details regarding the proposed expenditure of these funds. 

It is understood that authorization of this request will not change the total funds allocated 
towards the project; there will not be any increase in funding for the project. In addition, the 
remaining work under Tasks 2, 7, 8, and 9 of the Scope of Work for this project can be 
completed without additional funding. 

Thank you for your consideration of this request. Please contact me at 480-921-6897, if you have 
any questions or need further information. 

Sincerely, 

Parsons Brinckerhoff, Inc. 

B!:!~~ 
Project Manager 

Enclosures 

cc: Project File 11331B 
Peng Zhang - PB 
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Parsons Brinckerhoff 
FCDMC On-Call General Engineering Services 
Assignment No. 2 

CONTRACT NO. FCD 2014C003 

ASSIGMENT NO. ----=2=-------

Luke Watershed Phase 2 FDS, Additional Tasks 
April 07, 2016 

New Contract:-----
Change Order No. ____ _ 

ESTIMATED DIRECT LABOR 

Classification 
Project Principal 
Project Manager 
QAQC 
Senior Project Engineer 
Project Engineer 
Environmental Planner 
Designer 
Technician/Drafter I 
Technician/Drafter II 
Technician/Drafter Ill 
Administrative Support 
TOTAL 

ESTIMATED DIRECT EXPENSES 
Outside Reproduction 
Courier/Postage/Overnight Mail 
Mileage 
Travel 

DERIVATION OF COST PROPOSAL SUMMARY 
(Round Figures to the Nearest $1 .00) 

Percentage Estimated Estimated 
Manhours of Total Hours Rate Labor Costs 

0 0.0% $87.50 $0 
10 7.1% $77.40 $774 
5 3.6% $85.97 $430 
58 41.4% $55.21 $3,202 
0 0.0% $38.39 $0 

0 0.0% $34.07 $0 
67 47.9% $29.95 $2,007 
0 0.0% $23.28 $0 
0 0.0% $31.94 $0 
0 0.0% $49.37 $0 
0 0.0% $35.79 $0 

140 
Total Estimated Labor: $6,413 

Negotiated Overhead Rate@ 160.2% of (Direct Labor) $10,274 

Sub-Total Labor Expense: 

$0 
$0 
$0 
$0 

$16,687 

Total Estimated Expenses: $0 

ESTIMATED OUTSIDE SERVICES AND CONSULTANTS 
Method of 

Subconsultant 
Alpha Engineering, Inc. (DBE) 
J2 Engineering & Environ. Design 
Terracon Consultants , Inc. 

Compensation 
Lump Sum 
Lump Sum 
Lump Sum 

Percentage 
0.00% 
0.00% 
0.00% 

$0 
$0 
$0 

Total Estimated Outside Services Expense: _$.;....... __ _ 

FCCM 0.1% $6 
Total Estimated Cost to Consultant: $16,687 

Fixed Fee @10% of Direct Labor & Overhead: _.....;$_1..,,6_6_9_ 

LUMP SUM COST: $18,362 

CONTRACT TIME 450 CALENDAR DAYS 

{-/¥(~ 
Date 
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PARSONS BRINCKERHOFF 
CONTRACT FCD 2014C003 

ASSIGNMENT NO. 2 
LUKE WATERSHED PHASE 2 FLOODPLAIN DELINEATION STUDY 

ADDITIONAL TASKS 

SUMMARY WORK HOUR ESTIMATE TABLE 

TASKS PROJECT SR. PROJECT 

DESCRIPTION MANAGER QAQC ENGINEER DESIGNER 

TASK 7 ·FLOODPLAIN DELINEATION 10 4 58 59 

T•sk 8- DIGITAL DATA 1 8 

PROJECT TOTALS 10 5 58 67 

7.1% 3.6% 41 .4% 47.9% 
--- --- ----- ----- --

• 

TOTAL 
I 

131 

9 

140 

100% 
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PARSONS BRINCKERHOFF, CONTRACT FCD 2014C003 

ASSIGNMENT NO. 2 - LUKE WATERSHED PHASE 2 FLOODPLAIN DELINEATION STUDY, ADDITIONAL TASKS 

PROPOSED WORK HOUR ESTIMATE 

Project Sr. Project TOTAL 

Task I Scope of Work Section Manager QAQC Engineer Designer HOURS Assumptions 

TASK 7- FLOODPLAIN DELINEATION 

7.3 HEC-RAS Model Development (F0r Additional 2.4 miles) 4 2 26 2a 60 Five branches a total of 2.4 miles. 
7.3 HEC-RAS Model Development (Lateral Weir Analysis) 6 1 27 14 4a 

7.5 Hydraulic Manning's ' n" Field Recannaissance 

7.5.2 Manning's ·n• Determination 0 0 1 4 5 

7.5.3 Study Reach ·n· Values Aerial Photo Exhibits 0 0 0 4 4 

7.6 Cross Section Selection and Plots 0 0 2 4 6 

7.9 Floodplain Delineation Workmaps 0 1 2 5 a 

7.11 Floodway Assessment and Floodway Modelings 

7.11 .1 Floodway Assessment 0 0 0 0 0 

7.1 1.2 Floodway Modelings 0 0 0 0 0 

SUBTOTAL TASK 7- FLc;.>ODPLAJN DELINEATION 10 4 58 59 131 

Task 8 - DIGITAL DATA 

6 jDigital Data Shape File 0 1 0 a 9 

SUBTOTAL TASK 8 - DIGITAL DATA 0 1 0 8 9 

TOTAL OPTIONAL TASK 10 5 58 67 140 

Assumptions: 
11 . No field reconnaissance Is Included in this scope. 2. Floodway Delineation Task was deleleled from this scope. 
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PARSONS BRINCKERHOFF 
CONTRACT FCD 2014C003 

ASSIGNMENT NO.2- LUKE WATERSHED PHASE 2 FLOODPLAIN DELINEATION STUDY 
ADDITIONAL TASKS 

DIRECT EXPENSES TABLE 

Item No. Unit cost Cost 

Outside Reproduction . 

Base Maps & Exhibits @ (Col_or, 11x17 size) 6 sets @ 40 shts/set \Q}2_ submittals 0 $0.150 $0 

Final Data Collection Summary (30 Pages Each, 2 Reports) (~.5X11) 0 $0.040 $0 

Final Mannln~'s "n" Sensitivity Memo (100 Pages Each, 2 Reports) (8.5X11 ) 0 $0.040 Sl! 
Final TSDN (200 Pages Each, 4 Reports) (8 .5X1 1) 0 $0.040 $0 

Binders and Binding (8 Reports) 0 $4.00 $0 

Floodplain Delineation Mytars (4 mil, $0.95 per SF) (24':x36" Sheets) 0 $5.70 so 
Exhibit Boards for Public Mtg. (0 Boards) 0 ~25.00 $0 - .. 

SUBTOTAL $0 

Courier/Postage/Overnight Mall 

Courier@ 1 trips per month for 4 mo .. 0 ~10 .0~ . $0 

Postage@ 3 pie~s per month @ $0.49/ place for 8 mo 0 $0.49 $0 

2nd-Day Mall @ 1 per submittal @ 3 submittals 0 $12 .00 $0 .. 
SUBTOTAL $0 

Mileage -· 
FCDMC MeetlngfTrips in Phoenix (1 0 ~ 2~ miles per visit) 0 

I. 
$0.575 $0 

Stockholder Involvement Meetings (0 meetlnq_s@ 100 miles) 0 $0.575 $0 

Public Meeting In West Valley (1 meeting @ 99 miles) 0 $0.575 $0 

Field Reconnaissance (4 Trips@ 150 miles per visit) 0 $0.575 _$0 

SUBTOTAL $0 

Travel 

Partial Day (Breakfast & Lunch) - 0 $15.00 $0 

Full Day . 0 $30.00 ~0 

Lodging 0 $60.00 $0 . -
SUBTOTAL $0 

TOTAL 

Assumptions : 

1) Assume no boards will be prepared for the public meeting. 

TOTAL 

$0 

$0 

$0 

$0 

$0 
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FLOOD CONTROL DISTRICT of 
Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
(602) 506-1501 
Fax (602} 506-4601 

LETTER OF TRANSMITTAL 

Page 1 of 4 

To: Mark Yalung March 13, 2015 

Subject: 

Parsons Brinckerhoff, Inc. 
350 W. Washington Street, Suite 300 
Tempe, AZ 85281 

Contract Number: 2014C003 
Assignment Number: 2 
Luke Watershed Phase 2 Floodplain Delineation Study 

WE ARE SENDING YOU THE FOLLOWING ITEMS: 

() Enclosed ( ) Under separate cover 

Shop Drawings 

Specifications 

)< Notice to Proceed 

Prints 

Change Order 

)< Certificate of Performance 

)< Scope of Work 

THESE ARE TRANSMITIED: 

For Approval 

)< For your use 

As requested 

Resubmit ( ) copies for 
approval 

Submit ( ) copies for distribution 

FOR ESTIMATE DUE: 

Legal Description 

Copy of Letter 

Approved as submitted 

Approved as noted 

Returned for 
corrections 

Samples 

Plans 

For review and comments 

Return ( ) corrected prints 

Borrowed prints being returned 

Remarks: Please specify assignment number on all correspondence. 

SIGNED: t 
Kathryn Gross 
Senior Hydrologist 
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To: 

Subject: 

FLOOD CONTROL DISTRICT of 
Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
(602) 506-1501 
Fax (602) 506-4601 

Notice to Proceed 

Mark Yalung 
Parsons Brinckerhoff, Inc. 
350 W. Washington Street, Suite 300 
Tempe, AZ 85281 

PCN: 336.01 .70 
FCD Contract No: 2014C003 
Low Org: 6924 
Assignment No: 2 
Luke Watershed Phase 2 Floodplain Delineation 
Study 

Page 2 of4 

March 13,2015 

Your not-to-exceed cost estimate of $183,733.00 for Assignment No.2 has been received and 
accepted for this project with a completion date of 6/15/2016. Work performed under this assignment 
shall not exceed $183,733.00. You are hereby authorized to proceed with the work for the 
referenced project as originally described in the Scope of Work. Please specify the contract title , 
contract number, assignment number, and the dates of the completed service on all related 
correspondence, including the invoice. Send the invoices and certificates of performance to the 
attention of Finance Department, Flood Control District of Maricopa County. The certificate of 
performance must be dated on or after the final invoice date and must accompany the final invoices. 

The purpose of Assignment #2 is to update 30 linear miles of Zone A floodplain delineations in the 
Luke Watershed to Zone AE with floodways. 

If at any time during the project assignment a material change in the scope of services to be 
provided occurs , causing an increase in the original cost estimate shown here, you must provide the 
District with a written explanation of the additional work along with an estimate of additional costs. 
No additional work shall commence prior to written authorization by the District. No claims for 
additional work shall be accepted that have not received prior District approval. 

SIGNED: ~~ 
Chief Engineer and General Manager 
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FLOOD CONTROL DISTRICT of 
Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
(602) 506-1501 
Fax (602) 506-4601 

Page 3 of 4 

There are remaining funds for work assignment 2 in the amount of $183,733.00 ($183,733.00 
estimated coot, less $0.00 expended to date) in the budget for org 6924 in the following fiscal year 
(s) f 5 1 f l k ' . 

' I 

Project Manager: Kathryn Gross 

Delineations - Luke Wash Phase II 

Copy to: Fina\1~ ..; .~ 

Coord : Kath~'\Ejross , Kare~~. 
Scott Vogel, Shari Simonski, P 
Schafer, C"PParine R~g~r. Ka n 
Gross, Don ( k L)Y' p / 
Info: V " 
FILE: 2014C003 
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FLOOD CONTROL DISTRICT of 
Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
(602) 506-1501 
Fax(602)506-4601 

Page 4 of 4 

I, , hereby certify to the Flood Control District of Maricopa County 
(FCDMC) that all lawful claims for labor, rental of equipment, material used, and any other claims by 
company, or its subcontractors in connection with the specific assignment described below and as 
authorized by the terms of the FCDMC Contract 2014C003. 

Company understands that with receipt of payment for previously invoiced amounts plus any 
retained funds, that this is a settlement of all claims of every nature and kind against the FCDMC 
arising out of the performance of the FCDMC's specific assignment through FCDMC Contract 
2014C003 for Assignment No.2 relating to the material, equipment, and work covered in and 
required by the contract. 

The undersigned hereby certifies that to his/her knowledge, no contractual disputes exist in regard to 
this contract and that he/she has no knowledge of any pending or potential claims in regard to this 
contract. 

Upon submission of this document and a separate invoice for any retained funds to the FCDMC, 
invoice processing will be completed within forty-five (45) calendar days . 

Signed the _ _ day of _______ , 20_. 

Signature 

Title 

Parsons Brinckerhoff, Inc. 
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AFFIDAVIT OF PUBLICATION 

THE ARIZONA REPUBLIC 

STATE OF ARIZO A } 
COUNTY OF MARICOPA SS . 

Angelina Aguilar, being first duly sworn, upon oath deposes 
and says: That she is a legal advertising representative of the 
Arizona Business Gazette, a newspaper of general 
circulation in the county of Maricopa, Coconino, Pima and 
Pinal, State of Arizona, published in Phoenix, Arizona, by 
Phoenix Newspapers Inc. , which also publishes The Arizona 
Republic, and that the copy hereto attached is a true copy of 
the advertisement published in the said paper on the dates as 
indicated. 

7/20/2016 

Sworn to before me this 
2QTH day of 
July A.D. 2016 

The Arizona Republic 
Zone 5 

.,~~ - BRIAN .. B ILLIN GS 
~y~_,.~: Notary Public- Arizona 
':<( ({"· · "~ Mar 1copa Coun y 
'"'~=~9' My Commissio n Expires 

...._. .... · '.,_'~"~.., July 25. 2018 



to Revise the Floodplains for Dickey Wash, Phillips Wash, Wash 
Wash T2NRSWS05E, Wash T2NRSWSDSW, Wash T2NRSWS08, Wash 

T2NRSWS19, Wash T2NRSWS19W, Wash S1 7 Branch, Wash Phillips Branch, Wash 
T2NRSWS21, Wash T2NRSWS28, Wash T2NRSWS3JE, Wash T2NRSWS3JW, Wash 
T2NRSWS36, Wash T:!NRSWSJO, Wash T3NRSWS31 , and Wash T3NRSWS32E in 
Unincorporated Maricopa County 

Tile Aood Control District of Maricopa County In accordance with National Aood Insurance 
Program regulation 65.7(b)(1), hereby gives notice of their Intent lo revise the floodplains 
for these washes. There are no proposed floodways. 

All washes are located within numerous Sections of Township 2 North, Range 6 West, 
Township 3 North Range 6 West, Township 2 North Range 5 West, and Township 3 North 
Range 5 West Tile below image defines the general location: 

The Dickey Wash floodplain shall be revised from near the Osborn Road crossing to a 
point 1.21 river miles upstream. As a result of the floodplain revisions, the floodplain for 
Dickey Wash shall widen and narrow, wfth a maximum widening of 61 feet approximately 
0.91 river miles above the Osborn Road crossing, and a maximum narrowing of 458 feet 
approximately 0.19 river miles upstream of the Osborn Road crossing. 

Tile Phillips Wash floodplain shall be revised from near the Indian School Road crossing to 
a point 7.64 river miles upstream. As a result of the floodplain revisions, the floodplain for 
Phillips Wash shall widen and narrow, with a maximum widening of 92 feet approximately 
2.61 river miles above the Indian School Road crossing, and a maximum narrowing of 1294 
feet approximately 3.47 river mil~s upstream of the Indian School Road crossing. 

llle Wash T1 SR5WS17 floodplain shail b.e revised from near the Indian School Road 
:rossing to a point 1.96 river mUss-upstream. As a result of the floodplain revisions, the 
loodplain forWashT1SR5WS17 shaH widen and narrow, with a maximum widening of 97 
~et approximately 1.65 river miles above the Indian School Road crossing, and a maximum 
1arrowing of 1190 feet approximately 1.37 river miles upstream of the Indian School Road _. 
:rossing. 

llle Wash TfNR5WS05E floodplain shail be revised from near its confluence with wash 
r2NR5WS33E to a point 0.93 river miles upstream. As a result of the floodplain revisions, 
lle floodplain for Wash T2NR5WS05E shaJI narrow, with a maximum narrcwing of 390 
~et approximately 0.39 river miles upstream of the confluence. There are no proposed ' 

AFFIDAVIT OF PUBLICATIO 

floodplain width Increases for this wash. 

Tile Wash T2NR5WS05W floodplain shall be revised from near Its confluen~ with wash 
T2NR5WS33E to a point 0.90 river miles upstream. As a result of the floodplain revisions, 
the floodplain for Wash T2NRSWS05W shall narrow, with a maximum narrowing of 318 
feet approximately 0.42 river miles upstream of the confluence. There are no proposed ( E p U B L J C 
floodplain width Increases for this wash. 

The Wash T2NR5WS08 floodplain shall be revised from near its confluence with Phillips 
Wash to a point 1.17 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2NR5WS08 shall widen and narrow, with a maximum widening of 
597 feet 0.99 river miles above the confluence, and a maximum narrowing of 155 feet 
approximately 0.74 river miles upstream of the confluence. 

Tile Wash T2NR5WS19 floodplain shall be revised from near the Indian School Road 
crossing to a point 2.26 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2NR5WS19 shall narrow, with a maximum narrowing of 1060 feet 
approximately 0.63 river miles upstream of the Indian School Road crossing. There_ are no 
proposed floodplain width increases for this wash. 

New floodplains wi!hout floodway are proposed for washes T2NR5WS19W, 517 Branch, 
and Phillips Branch. No floodplains or floodways have been previously established for these 
washes. 

Tile Wash T2NR5WS21 floodplain shall be revised from near its confluence with wash 
T2SA5WS33E to a point 0.65 river miles upstream. As a resutt of the noodplain revisions, 
the floodplain lor wash T2NR5WS21 shall narrow, with a maximum narrowing ol 727 
feet approximately 0.55 river miles upstream of the confluence. There are no proposed 
Ooodplain width Increases for this wash. 

The Wash T2NR5WS28 floodplain shall be revised from near the Indian School Road 
crossing to a point 0.86 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2SR5WS2B shall narrow, with a maximum narrowing of 403 feet 
approximately 0.26 river miles upstream ol the Indian School Road crossing. There are no 
proposed floodplain width increases lor this wash. 

Tile Wash T2SR5WS33E floodplain shall be revised from near the Tonopah Salome Highway 
crossing loa point 8.60 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2SR5WS33E shall widen and narrow, with a maximum widening of 76 
feet approximately 0.48 river miles upstream ol the Tonopah Salome Highway crossing, and 
a maximum narrowing ol 489 teet approximately 3.10 river miles upstream of the Tonopah 
Salome Highway crossing. 

Tile Wash T2SR5WS33W floodplain shall be revised from approximately 1.157 river miles 
above its confluence with wash T2SR5WS33E to a point 0.51 river miles upstream. As a 
result of the floodplain revisions, the floodplain for Wash T2SR5WS33W shall narrow, with a 
maximum narrowing of 831 feet approximately 1.27 river miles upstream of the confluence. 
There are no proposed floodplain width increases lor this wash. 

The Wash T2SR5WS36 floodplain shall be revised from near the Indian School Road 
crossing loa point 4.61 river miles upstream. As a result of the floodplain revisions, the 
floodplain lor Wash T2SR5WS36 shall widen and narrow, with a maximum widening of 116 
teet approximately 1.97 river miles above the Indian School Road crossing, and a maximum 
narrowing ol 1052 teet approximately 3.81 river miles upstream of the Indian School Road 
crossing. 

Tile Wash T3NR5WS30 floodplain shall be revised I rom Its confluence with wash 
T3NR5WS31 lo a point 0.62 river miles upstream. As a result of the floodplain revisions, 
the floodplain for Wash T3NR5WS30 shail narrow, with a. maximum narrowing ol 228 
teet approximately 0.47 river miles upstream ol the confluence. There are no proposed 
floodplain width .Increases lor this wash. 

Tile Wash T3NR5WS31 floodplain shall be revised from its confluence with Phillips Wash 
to a point 1.18 river miles upstream. As a resun ol the floodplain revisions, the floodplain 
for Wash T3NR5WS31 shall widen and narrow, with a maximum widening ol 127 teet 
approximately 1.024 river miles above the confluence, and a maximum narrowing of 390 
teet approximately 0.45 river miles upstream ol the confluence. 

Tile Wash T3NR5WS32E lloodplain shall be revised from its confluence with wash 
T2SR5WS33E to point 1.07 river miles upstream. As a result ol the floodplain revisions, 
the floodplain for Wash T3NR5WS32E shail narrow, with a maximum narrowing ol 565 
teet approximately 0.71 river miles upstream of the confluence. There are no proposed 
floodplain width Increases lor this wash. 

Additionally, Base Aood Elevations will be established along all watercourses. No base flood 
elevations have previously been established. 

Tile status of the study and exhibits that summarize proposed lloodplain changes can be 
viewed at www.fcd.maricopa.gov/LukePhase2FDS 

Maps and detailed analyses of the revisions can be reviewed at the Aood Control District ol 
Maricopa County, 2801 West Durango Street, Phoenix, Arizona 85009. Interested persons 
may call Richard P. Harris, P.E., at 602-506-4528 lor additional Information, M-F from 8:30 
a.m. 1o 6:00 p.m. 

Sworn to before me this 
2 QTH day of 
July A.D. 2016 

BR IAN BILLINGS 
Notary Publi c - Ari zona 

Mar ico p a Cou n ty 
My Com miss ion Expires 

Jul y 25 . 2018 

:worn, upon oath deposes 
sing representative of the 
newspaper of general 
>pa, Coconino, Pima and 
in Phoenix, Arizona, by 

30 publishes The Arizona 
attached is a true copy of 
'aid paper on the dates as 
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lotice of Intent to I for Dickey Wash, Phillips Wash, Wash 
1SR5WS17, Wash , Wash 12NR5WS05W, Wash T2NR5WS08, Wash 
'2NR5WS19, Wash 9W, Wash S17 Branch, Wash Phillips Branch, Wash 
'2NR5WS21, Wash 12NR5WS28, Wash T2NR5WS33E, Wash T2NR5WS33W, Wash 
'2NR5WS36, Wash T3NR5WS30, Wash T3NR5WS31, and Wash TJNR5WS32E In 
lnincorporated Maricopa County 

'he Flood Control District of Maricopa County In accordance with National Flood Insurance 
•rogram regulation 65.7(b)(1), hereby gives notice of their Intent to revise the floodplains for 
hese washes. There are no prop~se~ tloodways. 

~I washes are located within numerous Sections oflownshlp 2 North, Range 6 West, 
[ownshlp 3 North Range 6 West, Township 2 North Range 5 West, and Township 3 North 
1ange 5 West The below Image defines the general location: 

fhe Dickey Wash floodplain shall be revised from near the Osborn Road crossing to a 
>oint 1.21 river miles upstream. As a result of the floodplain revisions, the floodplain for 
Dickey Wash shall widen and narrow, with a maximum widening of 61 feet approximately 
0.91 river miles above the Osborn Road crossing, and a maximum narrowing of 458 feet 
approximately 0.19 river miles upstream of the Osborn Road crossing. 

The Phillips Wash floodplain shall be revised from near the Indian School Road crossing to 
a point 7.64 river miles upstream. As a result of the floodplain revisions, the floodplain for 
Phillips Wash shall widen and narrow, wllh a maximum widening of 92 feet approximately 
2.61 river miles aboVe the Indian School Road crossing, and a maximum narrowing of 1294 
feet approximately 3.47 river miles upstream of the Indian School Road crossing. 

The Wash T1 SR5WS17 floodplain shall be revised from near the Indian School Road 
crossing to a point 1.96 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T1 SR5WS17 shall widen and narrow, with a maximum widening of 97 
feet approximately 1.65 river miles above 1he lntlian School Road crossing, and a maximum 
narrowing of 1190 feet approximately 1.37 river miles ups1ream of the Indian School Road 
crossing. ' 

The Wash T2NR5WS05E floodplain shall be revised from near Its confluence with wash 
T2NR5WS33E to a point 0.93 river miles upstream. As a result of the floodplain revisions, 
the floodplain for Wash T2NR5WS05E shall narrow, with a maximum narrowing of 390 
feet approximately 0.39 river miles upstream of the confluence. There are no proposed 

...noo®laln width Increases for this wash. 

The Wash T2NR5WS05W floodplain shall be revised from near Its confluence with wash 
T2NR5WS33E to a point 0.90 river miles upstream. As a result of the floodplain revisions, 
the floodplain for Wash T2NR5WS05W shell narrow, with a maximum narrowing of 318 
feet approximately 0.42 river miles upstream of the confluence. There are no proposed 
floodplain width Increases for this wash. 

The Wash T2NR5WS08 floodplain shall be revised from near Its confluence with Phillips 
Wash to a point 1.17 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2NR5WS08 shall widen and narrow, with a maximum widening of 
597 feet 0.99 river miles above the confluence, and a maximum narrowing of 155 feet 
approximately 0.74 river miles upstream of the confluence. 

The Wash T2NR5WS19 floodplain shall be revised from near the Indian School Road 
crossing to a point 2.26 river miles upstream. As a resu lt of the floodplain revisions, the 
floodplain for Wash T2NR5WS19 shall narrow, with a maximum narrowing of 1060 feet 
approxlm~tely 0.63 river miles upstream of the Indian School Road crossing. There are no 
proposed floodplain width Increases for this wash. 

New floodplains without floodway are proposed for washes T2NR5WS19W, S 17 Branch, 
and Phillips Branch. No floodplains or floodways have been previously established for these 
washes. 

The Wash T2NR5WS21 floodplain shall be revised from near Its confluence with wash 
T2SR5WS33E to a point 0.65 r1~er miles upstream. As a result of the floodplain revisions, 
the floodplain for Wash T2NR5WS21 shall narrow, with a maximum narrowing of 727 
feet approximately 0.55 river miles upstream of the confluence. There are no proposed 
floodplain width Increases for this wash. 

The Wash T2NR5WS28 floodplain shall be revised from near the Indian School Road 
crossing to a point 0.86 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2SR5WS28 shall narrow, with a maximum narrowing of 403 feet 
approximately 0.26 river miles upstream of the Indian School Road crossing. There are no 
proposed floodplain width Increases for this wash. 

The Wash T2SR5WS33E floodplain shall be revised from near the Tonopah Salome Highway 
crossing to a point 8.60 river miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2SR5WS33E shall widen and narrow, with a maximum widening of 76 
feet approximately 0.48 river miles upstreani of the Tonopah Salome Highway crossing, and 
a maximum narrowing of 489 feet approximately 3.10 river miles upstream of the Tonopah 
Salome Highway crossing. 

The Wash T2SR5WS33W floodplain shall be revised from approximately 1.157 r1ver miles 
above Its confluence with wash T2SR5WS33E to a point 0.51 river miles upstream. As a 
result of the floodplain revisions, the floodplain for Wash T2SR5WS33W shall narrow, with a 
maximum narrowing of 831 feet approximately 1.27 river miles upstream of the confluence. 
There are no proposed floodplain width Increases for this wash. 

The Wash T2SR5WS36 floodplain shall be revised from near the Indian SchooTRoad 
crossing to a point 4.61 rtver miles upstream. As a result of the floodplain revisions, the 
floodplain for Wash T2SR5WS36 shall widen and narrow, with a maximum widening ol116 
feet approximately 1.97 river miles above the Indian School Road crossing, and a maximum 
narrowing of 1 D52 feet approximately 3.81 river miles upstream of the Indian School Road 
crossing. 

The Wash T3NR5WS30 floodplain shall be revised from Its confluence with wash 
T3NR5WS31 to a point 0.62 river miles upstream, As a result of the floodplain revisions, 
the floodplain lor Wash T3NR5WS30 shall narrow, with a maximum narrowing of 228 
feet approximately 0.47 r1ver miles upstream of the confluence. There are no proposed 
floodplain width Increases for this wash. 

The Wash T3NR5WS31 floodplain shall be revised from Its confluence with Phillips Wash 
10 a point 1.18 river miles upstream.As a result of the floodplain revisions, the floodplain 
for Wash T3NR5WS31 ~hall widen and narrow, with a maximum widening of 127 feet 
approximately 1.024 river miles above the confluence, and a maximum narrowing of 390 
feet approximately 0.45 river miles upstream of the confluence. 

The Wash T3NR5WS32E floodplain shall be revised from Its confluence with wash 
T2SR5WS33E to point 1.07 river miles upstream. As a result of the floodplain revisions, 
the floodplain for Wash T3NR5WS32E shall narrow, with' a maximum narrowing of 565 
feet approximately 0.71 river miles upstream of the confluence. There are no proposed 
floodplain wldlh Increases for this wash. 

Additionally, Base Flood Elevallons will be established along all watercourses. No base flood 
elevations have previously been established. 

The status of the study and exhibits that summarize proposed floodplain changes can be 
viewed at: www.lcd.maricopa.gov/lukePhase2FDS 

Maps and detailed analyses of the revisions can be reviewed at the Flood Control District of 
Maricopa County, 2801 West Durango street, Phoenix, Arizona 85009. 1nterested persons 
may call Richard P. Harris, . at 602-506-4528 for addltlonallnformatlon, M-F from 8:30 
~.m. to 6:00 p.m. · ~ r 
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Notice of Intent to Revise the Floodp lains fo r Dickey Wash, Phillips Wash, Wash 
T1 SRSWS17, Wash T2NRSWSOSE, Wash T2NRSWSOSW, Wash T2NRSWSOB, Wash 
T2NRSWS19, Wash T2NRSWS19W, Wash 517 Branch, Wash Phillips Branch, Wash 
T2NRSWS21, Wash T2NRSWS28, Wash T2NR5WS33E, Wash T2NR5WS33W, Wash 
T2NR5WS36, Wash T3NR5WS30, Wash T3NR5WS31, and Wash T3NR5WS32E in 
Unincorporated Ma ricopa County 

The Flood Conlrul D1s1nct of Mancopa County'" accordance with Nabonal Flood Insurance 
Program reguJahon 65.7(b)(1), hereby g1ves notice of the1r 1ntent to reVIse the floodplams 
for these washes. There are no proposed floodways. 

All washes are located w1thm numerous SectJons of Township 2 North, Range 6West, 
Townsh1p 3 Nor1JI Range 6 West, Township 2 North Range 5 Wes1, and Township 3 North 
Range 5 West. The below 1mage defines the generallocahon 

The D1ckey Wash floodplam shall be reVIsed from near the Osborn Road crossing to a 
pomt 1.21 nver m1les upstream. As a resu lt of the floodplam reVISions. lhe Hoodplam for 
Dickey Wash shall widen and narrow, with a max1mum widemng of 61 feel approximately 
0.91 nver miles above the Osborn Road crossmg, and a max1mum narrow1ng of 458 feet 
approximately 0.19 fiver m1les upstream of the Osborn Road crossmg. 

The Ph1ll•ps Wash floodplam shall be reVIsed from near the lnd1an School Road crossmg to 
a pomt 7.64 nver m1les upstream. As a result of the floodplam reVIsions, the lloodplam for 
Ph1Uips Wash shall w1dcn and narrow, with a max1mum Wldenmg of 92 feet approx•mately 
2.61 river miles above the Indian School Road cross1ng, and a max1mum narrowmg of 1294 
feet approximately 3.47 nver miles upstream of the Indian School Road crossmg. 

The Wash Tl SRSWS17 floodplam shall be rev1sed from near the lnd1an School Road 
crossmg to a pomt 1.96 r1ver m1les upstream. As a result of the floodplam reVISions, the 
floodplam for Wash Tl SRSWS17 shall wtden and narrow, with a max1mum w1denmg of 97 
feet approxtmately 1.65 nver miles above the lnd1an School Road crossmg, and a maxtmum 
narrowing of 1190 feet approximately 1.37 river mtles upstream of the Indian School Road 
crosstng. 

The Wash T2NR5WS05E Hoodplam shall be rev1sed from near its confluence wtlh wash 
T2NR5WS33E to a pomt 0.93 nver mrles upstream. As a resu ll of the floodplam revisions, 
the floodplain for Wash T2NR5WSOSE shall narrow, w1th a maximum narrowing of 390 
feet approximately 0.39 nver miles upstream of the confluence. There are no proposed 

floodplam Width Increases for th1s wash. 

The Wash T2NR5WS05W floodplain shall be reviSed from near •ts confluence Wlth wash 
T2NRSWS33E to a po<nt 0.90 nver m1les ups1ream. As a result of the ftoodpla<n reVISIOns, 
the floodplain for Wash T2NRSWSOSW shall narrow, w1th a maxtmum narrow1ng of 318 
feet approxtmately 0.42 nver miles upstream of the confluence. There are no proposed 
floodplain w1dth 1ncreases for th1s wash. 

The Wash T2NRSWSOB floodplain shall be reviSed from near 1ts confluence WT1h Ph1lhps 
Wash to a p01nt 1.17 nver m1les upstream. As a result of the noodplam rev1s1ons. the 
floodplain for Wash T2NRSWS08 shall w1den and narrow, w1th a max1mum Wldemng of 
597 feet 0.99 nver m1les above the confluence. and a malum urn narrowmg of 155 feet 
approximately 0.74 nver m1les upstream of the confluence. 

The Wash T2NR5WS19 floodplain shall be rev1sed from near the lnd1an School Road 
crossing to a pomt 2.26 nver m1les upstream. As a result of the floodplam rev1sions, the 
floodplam for Wash T2NR5WS19 shall narrow, \'Vllh a maxtmum narrowing of 1060 feet 
approximately 0.63 nver miles upstream of the lnd1an School Road crossing. There are no 
proposed floodplain wtdth increases for th1s wash. 

New floodplams w1thout floodway are proposed for washes T2NRSWS19W, S17 Branch, 
and Phillips Branch. No floodplams or floodways have been prevmusly establiShed for these 
washes. 

The Wash T2NR5WS21 floodplain shall be rev~ed from near 1ts confluence with wash 
T2SRSWS33E to a point 0.65 river m1les upstream. As a result of the floodplam rev1s10ns. 
the floodplain for Wash T2NR5WS21 shall narrow, w1th a max1mum narrowmg of 727 
feet approx1mately 0.55 nver m1les upstream of the confluence. There are no proposed 
floodplain width increases for lh1s wash. 

The Wash T2NR5WS28 lloodpla10 shall be reviSed from near the lnd~an School Road 
crossmg to a pomt 0.86 nver miles upstream. As a resu lt of the floodplam rev1s1ons, the 
floodplain for Wash T2SR5WS28 shalt narrow, w1th a maxtmum narrowmg of 403 feet 
approxtmately 0.26 nver m1les upstream of the Indian School Road crossing. There are no 
proposed floodplam w1dth mcreases for th1s wash. 

The Wash T2SR5WS33E floodplam shall be rev1sed from near the Tonopah Salome Highway 
crossmg to a pomt 8.60 nver m1les upstream. As a result of the ltoodplam revisions, the 
floodplam for Wash T2SRSWS33E shall w1den and narrow, with a max1mum widenmg of 76 
teet approximately 0.48 river m1 les upstream of the Tonopah Salome Highway crossing, and 
a maximum narrowmg of 489 feel approxtmately 3.10 river miles upstream of the Tonopah 
Salome Highway crossmg. 

The Wash T2SR5WS33W floodplain shall be reVIsed from approximately 1.157 nver miles 
above 1ls confluence w1lh wash T2SRSWS33E to a pomt 0.51 nver m1les upstream. As a 
result of the floodplain reviSions. the floodplain for Wash T2SR5WS33W shall narrow, w1th a 
maXImum narrowmg of 831 feet approximately 1.27 nver m1les upstream of the confluence. 
There are no proposed floodplam w1dth mcreases for th1s wash. 

The Wash T2SRSWS36 ftoodpla<n shall be reVIsed from near the Indian School Road 
crossmg to a poml4.61 nver m1fes upstream. As a result of the floodplam rev1s1ons, the 
floodpla<n for Wash T2SR5WS36 shall w1den and narrow, wi1h a ma~mum w1demng of 116 
feet approximately 1.97 nver mtles above the Indian School Road crossmg and a maximum 
narrowmg of 1052 feet approximately 3.81 nver miles upstream of the lnd•an School Road 
crossmg. 

The Wash T3NR5WS30 floodplam sha ll be rev1sed from lis conUuence wtth wash 
T3NR5WS31 to a pomt 0.62 nver m1les upstream. As a result of the floodplam revts1ons. 
the floodplain for Wash T3NR5WS30 shall narrow. w1th a maXImum narrow<ng of 228 
feet approx1mately 0.47 rrver m1les upstream of the confluence. There are no proposed 
floodplain w1dth 1ncreases for th1s wash. 

The Wash T3NRSWS31 floodplain shall be rev1sed from rts confluence w11ti Phillips Wash 
to a pomt 1.18 nver m1les upstream. As a result of the floodplam reVIsions, the floodplam 
for Wash T3NRSWS31 shall w1den and narrow, w1th a max1mum wtdenmg of 127 feet 
approximately 1.024 nver m1les above the confluence, and a maxtmum narrowmg of 390 
feet approxrmately 0.45 nver m1les upstream of the confluence. 

The Wash T3NR5WS32E floodplain sha ll be rev1sed from 1ts confluence w1lh wash 
T2SR5WS33E to pam! 1.07 nver miles upstream. As a result of the floodplam rev1s1ons, 
the floodplam for Wash T3NRSWS32E shall narrow, WJth a max1mum narrowmg of 565 
feet approximately 0.71 nver mtles upstream of the confluence. There are no proposed 
floodplain w1dth tncreases for th•s wash. 

Additionally, Base Rood Elevations will be established along all watercourses. No base flood 
elevations have previousty been established. 

The status of the study and exhibits that summanze proposed floodplam changes can be 
v1ewed at: www.fcd.mancopa.gov/LukePhase2FDS 

Maps and deta1led analyses of the rev1s1ons can be reviewed at the Flood Control Oislnct of 
Mancopa County, 2801 West Durango Street, Phoemx, Arizona 85009.1nterested persons 
may call Richard P. Hams, P.E. at 602-506-4528 for addilional Information. M-F from 8:30 
a.m. to 6:00p.m. 
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Flood Control District 
of Maricopa County 

July 6, 2016 

Click here to type Addressee's Name 
Click here to type Addressee's Title 
Click here to type Company Name 
Click here to type Address 
Click here to type City, State Zip Code 

Luke Watershed Phase 2 Floodplain Delineation Study (FDS) 

Re: Notification of widening and narrowing of the 1 00-year floodplains within 
the Luke Watershed Phase 2 FDS Area 

Dear 

The Flood Control District of Maricopa County (FCD) has recently completed 
the Luke Watershed Phase 2 Floodplain Delineation Study. The study updates 
the location and heights of the 1 00-year floodplain-which is a flood that has a 
1 percent chance of occurring each year. The FCD regularly conducts studies 
throughout the County to ensure that potential flood hazards are accurately 
identified . 

The FCD will submit the results of the study to the Federal Emergency 
Management Agency (FEMA) so they can update the floodplain and flood 
zones on the Flood Insurance Rate Maps (FIRM). The FIRM is used to 
determine flood insurance rates and to help the community with floodplain 
management. 

This letter is to inform you that this revision of the 1 percent annual-chance 
( 1 00-year) floodplain impacts your property and may affect the requirement for 
you to purchase flood insurance. Maps are enclosed to help show the 
proposed changes to the current floodplain delineations. 

The study also establishes 1 00-year water surface elevations (or base flood 
elevations). With the establishment of water surface elevations, the FEMA 
flood zone changes from an approximate "Zone A" floodplain-where no water 
surface elevations have been determined-to a more accurate "Zone AE" 
floodpla in, where water surface elevations are determined . Please see the 
enclosed Flood Zone AE fact sheet for more information on how th is flood 
zone may impact your property . 
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Eighteen washes were studied and most of their names come from nearby 
Sections, Townships, and Ranges . Study results propose changes in 
floodplain widths (both increases and decreases) for: Dickey Wash , Phillips 
Wash , Wash T1SR5WS17, Wash T2NR5WS05E, Wash T2NR5WS05W, 
Wash T2NR5WS08, Wash T2NR5WS19, Wash T2NR5WS19W, Wash S17 
Branch, Wash Phillips Branch, Wash T2NR5WS21 , Wash T2NR5WS28, Wash 
T2NR5WS33E, Wash T2NR5WS33W, Wash T2NR5WS36, Wash 
T3NR5WS30, Wash T3NR5WS31, and Wash T3NR5WS32E. For more 
information, please visit www.fcd .maricopa.gov/LukePhase2FDS. 

The FCD anticipates that FEMA will adopt the study within the next 12 months. 
Once adopted , if your home is located within the 1 00-year floodplain and you 
have a federally-backed or insured mortgage, your lender may contact you to 
purchase flood insurance. If you do not carry a mortgage, flood insurance is 
still recommended to protect your investment. The same insurance company 
that provides your homeowner's policy usually offers a flood insurance policy. 
As flooding may occur even in areas outside of delineated 1 00-year 
floodplains, flood insurance is always recommended . 

In the interim period, the FCD and other jurisdictions will use the data as the 
"best available information" for permitting purposes . 

If you have any questions or concerns about the proposed floodplain changes 
or their effect on your property, please contact me at 602-506-4528 or, at 
rph@mail.maricopa .gov. 

Sincerely, 

Richard P. Harris, P.E., CFM 
Project Manager 

Attachments : 
Map of Proposed Changes 
Flood Zone AE Fact Sheet 
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23762 W LA VISTA DR 

12337 W DEL RIO LN 
19928 W DUNLAP RD 
12337 W DEL RIO LN 

• 
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33511 W INDIAN SCHOOL RD 

17395 CROWN VIEW DR 

280 HOLLOW RD 
='- -=-- -c-:. ·=· =--=--=-- ,..._ -

759 S BRIERWOOD AVE 

33404 W GLENROSA AVE 

10781 W CARLOTA LN 
8776 E SHEA BLV_ D_ B-3A- --3-17-

5568 W BELL RD 
33 7 44 W IN D IAN-..,..SC-::-H-,-O.,..O.,..L--c-R D 

• 

33514 W INDIAN SCHOOL RD 
1

• -· ·-· 1" -
1651 S DOBSON RD # 291 .. -. . 

33638 W INDIAN SCHOOL RD 

PO BOX 2287 

231 VICTORj KITCHENER 

343 CONESTOGA TRL 

35509 W INDIAN SCHOOL R 

4222 N 1360 E 

I 
33511 W INDIAN SCHOOL Rl . _ 
17395 CROWNVIEW DR - · . 

BENNETT K1280 HOLLOW 

17 WHALERS WALK 

63793 LAKESHORE RD 

45 JACOBS RD 

520 CAMPBELL WAY 

6045 OLIVE AVE ---
6045 OLIVE AVE 

6045 OLIVE AVE 

6045 OLIVE AVE 

13181 NW 11TH CT 

13236 N 7THl4-295 
5568 W BELL RD 

5568 W BELL RD 

1550 W SOUTHERN AVE- 6 

• 
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2600 PHILMONT AVE 212 
200 WITMER RD STE 200 
200 WITMER RD STE 200 . 

200 WITMER RD STE 200 jBoR _ ·+·--+---+--
200 WITMER RD STE 200 .. -- -. - . 

STE 254 

STE 254 
STE 254 

6225 E MONTGOMERY RD 

33640 W INDIAN SCHOOL 
POBOX51ZC_ 

POBOX~ 
PO BOX 26053 

3708 N 339TH AVE 
5040 E SHEA BLVD STE 
5040 E SHEA BLVD STE 

the numbered sheets 



Luke Watershed Phase 2 

Floodplain Delineation Study 

• 

• c::J Luke Wate~hed Phase 2 ·Sheet Index .. Added to Floodplam - Current FEMA 100-.Year Floodway 

.. Remain tn Floodplain Current FEMA 100-Year Floodplam 

3,600Feet + Removed from Floodplatn 
3,600 1,800 0 --2801 West Durango Street, Phoemx, Arizona 85009, (602) 506-1501 www.fcd .maricopa .gov 
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Luke Watershed Phase 2 

Floodplain Delineation Study 

EffectiVe FEMA 100-Year Floodplain 

Aeua l\magery - Fal2015 
l,z.qo 620 D l ,M) fe.et 

2801 West Dura"9o Street, Phoenix, Arizona 85009, (602) 506-1501 

• 

www.fcd.maricopa .gov 
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Luke Watershed Phase 2 

Floodplain Delineation Study 

2801 West Durango Street, Phoenix, Arizona 85009, (602) 506-1501 www.fcd.marlcopa .gov 
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Luke Watershed Phase 2 

Floodplain Delineation Study 

0 Parcel 

- Added 1o Flood plan 

.. Remam in Ftoodplan 

J Removed !rom Floodplam 

.. Curren! FEMA 100-Year Ftoodway 

Curren! FEMA 100.Year Ftoodplam 

Aenat Imagery- Fall 2015 

506 39 
O}C 

2801 West Durango Str<et, Phoen1x, Anzona 85009, (602) 506- 1501 

• 

www.fcd .maricopa .gov 
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Luke Watershed Phase 2 

Floodplain Delineation Study 

D Parcel - Added to Floodplain .. Current FEMA 100-Year Floodway 

- Remaln 1n Floodplain Current FEMA 100-Year Floodplain 

Removed from Floodplam 

Aenallmagery- Fall2015 

2801 West Durango Street, Phoen1x, Anzona 85009, (602) 50&-1501 

100 - ,,. -
N 

+ 
www.fcd .maricopa.gov 
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Luke Watershed Phase 2 

Floodplain Delineation Study 

.. Rema1n in Floodplam 

Removed from Floodplam 

.. Current FEMA 100-Year Floodway 

Current FEMA 100-Year Floodplain 

Aenal Imagery - Fal2015 
l,<HO 520 0 l ,O..O f'Ht --==-

2801 West Durango Street, Phoenix, Arizona 85009, (602) 506-1501 

• 

www.fcd.maricopa .gov 
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2801 Wt'S. Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1 501 

Flood Control District 
of Maricopa County 

Fax: 602-506-4601 June 27, 2016 

• 

Ch.tisti.ue T. Arnold and William Thomas Bruder 
or Current Resident 
35936 W. CampbeU Avenue 
Tonopah, AZ 85354 

RE: M nricop a County Assessor's Parcel N umber 506-39-136 

Dear Christine T. Arnold and William Thomas Bmder o.r Cun:ent Resident: 

The Flood Control District of Maricopa County (District) is conducting a detailed El odplain 
delineation study along a wash tha t lies several-hundred feet to the west of your property. The 
exten t of the study is from near the Indian School Road crossing to a point approximately 2 miles 
upstream. The goal of the study is to update the boundaries of the floodplain for improved 
acclfracy of potential flood hazards. Preliminary study results .indicate a potential tha t stmm water 
flows from this wash may affect your property. In order to verify and refine the accuracy of the 
preli.m.i.naty delineation, the District will be performing a topographic sutvey to gather additional 
elevation data in several areas along the study teach . 

You ace rece iving this letter because your p roperty is one of the areas we would like to 
survey. 

The survey work will include ground poin ts on your property and points in close proximity to 
your home and other buildi.ngs on the property, if applicable. 'D1e surveyors will require access 
to your property for approximately one hour. They will not need to enter your home. The 
surveyors will knock on your doot to inform you of their presence before proceedi.ng with any 
survey work. 

Survey work will begin on July 5, 2016 and be completed by July 12, 2016. 

The survey work is for floodplain delineation purposes only. I t has no relevance to property 
boundaries. No permanent markers will be set. No clistutbance of your propetty is anticipated. 
Thank you for your cooperation in this matter. If you have any questions regarding the floodp lain 
delineation study or questions or concerns with the survey work, please feel free to call me at 602-
506-4528 or e-mail me at tph@mail.maricopa.gov. 

Para mas informacion sobre este pwyecto, favor de Uamar al 602-506-1501. 

Yours truly, 

~~ 
Richard P. Harris, P.E., CThf 
Senior Civil Engineer 



Flood Control District 
of Ma ri copa Co unty 
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2801 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-4601 

• 

• 

June 24, 2016 

Daryl Binford and Kathleen Marie Peterson 
or Current Resident 
4542 N. 359th Avenue 
Tonopah, AZ 85354 

RE: Maricopa Co unty Assessor's Parcel Num ber 506-39-134 

Dear Daryl Binford and Kathleen Marie Peterson or Current Resident: 

T he Hood Con trol District of Maricopa County (District) is conducting a detailed floodplain delineation 
study along a wash that lies several-hundred feet to the west of your property. The extent of the s·tudy is 
from neat the Indian School Road crossing to a point approximately 2 miles upstream. The goal of the 
study is La update the boundaries of the floodplain for improved accuracy of potential flood hazards. 
Preliminary study resu lts indicate a potential that storm water flows from this wash may affect yom 
property. In order to veri~· and refine the accuracy of the preliminary delineation, .the District will be 
perfotmi.ng a topographic Sut\'ey to gather additional elevation data in several areas along the study reach. 

You are rece iving th is letter because you r p roperty i on e o f the areas we would like to su rvey. 

The survey work will include ground points on your property and points in close proximity to your home 
and other buildings on the property, if applicable. The surveyors will require access to your property for 
approximately one hout·. They will not need to enter yow: home. Tiie sUt\7 eyors will knock on yout door 
to inform you of thei.r presence befo.re pmceeding wi th any survey work. 

Survey work will begin on July 5, 2016 and be completed by July 12, 2016. 

The Sllt\'ey work is for floodplain delineation purposes only. It has no relevance to property boundaries. 
No permanent markers will be set. 1 o disturbance of yow: property is anticipated. Thank you for your 
cooperation in this matter. If you have any questions regarding the floodplain delineation study or 
questions or concerns with the survey work, please feel free to call me at 602-506-4528 or e-m ill me at 
rph@ma.il.m:u:icopa.gov. 

Para mas .informacion sabre este proyecto, favor de llamar al602-506-1501. 

Yours truly, · 

Richard P. Harris, P.E., Cl'M 
Senior Civil Engineer 
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ANNOUNCEME T OF INTE T TO REVISE FLOODPLAINS/FLOODW A YS OF 
SELECTED WATERCOURSES IN THE LUKE WASH WATERSHED IN 
UNINCORPORATED MARICOPA COUNTY, AZ 

The Flood Control District of Maricopa County (District) is conducting a study which 
will result in revisions to the floodplain/floodways within the Luke Wash Watershed. The 
study is generally bounded on the south by Indian School Road and on the north by the 
Central Arizona Project Canal and the west by 363rd Avenue and on the east by 335th 
Avenue within Township 3 orth, Range 5 West, Sections 19, 29, 30 ,31 , and 32; 
Township 3 orth Range 6 West, Section 36; Township 2 North, Range 6 West, Sections 
1, 12, 13, 24, and 25; Township 2 orth Range 5 West, Sections 5, 6, 7, 8, 9, 16, 17, 18, 
19, 20, 21 , 28, and 29. 

The District conducts floodplain and floodway delineation studies to identify areas that 
are subject to inundation by a 1 00-year flood (one percent chance of occurring in any 
year) . 

Once the study is complete, impacted property owners will be invited to a public meeting 
to review its results. The results will be used by the District or the local jurisdiction to 
regulate development within the floodplain/floodway. The study will be submitted to the 
Federal Emergency Management Agency (FEMA) for updating FEMA's Flood Insurance 
Rate Maps (FIRMs) which are used to determine federal flood insurance rates . 

This announcement is intended to inform all interested persons and communities of the 
commencement of this study, to provide concerned citizens with an opportunity to bring 
any relevant technical information to the attention of the District/FEMA. This 
information will be considered during the course of the study. Your comments should be 
addressed to Ms. Kathryn Gross at the Flood Control District of Maricopa County, 2801 
West Durango Street, Phoenix. AZ 85009, (602) 506-4837, kag mail.maricopa.gov . 
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Luke Wash Floodplain 
Delineation Study Phase 2 

We're Studying Your Area 

The Flood Control District of Maricopa County 
(District) is conducting the Luke Wash 
Floodplain Delineation Study Phase 2 to provide 
detailed mapping of floodplains for several 
washes in the Luke Wash Watershed . This 
brochure is intended to inform you of the start 
of this study, and to advise you that it may be 
necessary to briefly enter or cross your property 
to perform surveying and reconnaissance 
activities in support of the study. This activity 
should not result in any inconvenience to you or 
damage to your property. 

Project Overview 

The District has contracted with the 
consulting firm, Parsons Brinckerhoff Inc. to 
conduct this study. The study area lies 
within western Maricopa County and is 
generally bounded on the south by Indian 
School Road and on the north by the Peoria 
Avenue alignment and the west by 363rd 
Avenue and on the east by 335th Avenue . 

Based on property ownership records, if 
you have received this mailer, your 
property is either located in or near an 
existing floodplain, or it may lie near a 
proposed floodplain. 

e e 

Washes to be Studied 

Floodway 

Floodplain 



e 
About Floodplain/ 
Floodway Delineations 

The District manages the floodplains for 
unincorporated Maricopa County and 14 
municipalities. 

The District conducts floodplain and 
floodway delineation (mapping) studies 
to identify areas that are subject to 
inundation by a 100-year flood (one 
percent chance of occurring in any year). 
The resulting floodplains are submitted to 
FEMA for revisions to Flood Insurance 
Rate Maps and are used for permitting 
and inspection purposes. 

This study should be available to the 
public for review and comment in 
approximately four ( 4) months. 

If you have any questions regarding the 
study, please contact Kathryn Gross. 

Ms. Kathryn Gross, CFM 
Project Manager 
602-506-4837 
kag@mail.maricopa .gov 

Para informacion sabre este proyecto, 
favor de I lamar al602-506-2983. 
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Luke Wash 
Floodplain 
Delineation Study 
Phase 2 

April 2015 

NOTICE 
OF STUDY 

www.fcd .maricopa.gov 
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Owner Name Owner Second Lme Owner Address Owner City Owner State Owner Z1p Code Owner Country 

23004 W HOPI ST BUCKEYE AZ 85326 

1739S CROWN VI EW DR GLADSTONE OR 97027 

1651 S DOBSON RD U 291 MESA AZ 85202 

PO BOX 2287 SHOW LOW AZ 85902-2287 

5040 E SHEA BLVD STE 254 SCOTISDALE AZ 85254 

280 HOLLOW RD MUNCY PA 17756 

6100 NEIL RD RENO NV 89511 

1S1 KAHIKI DR TAVERNIER FL 33070-2409 

4340 N 355TH AVE TONOPAH AZ 8S3S4 

35936 W CAMPBELL AVE TONOPAH AZ 8S354 

2600 PHILMONT AVE 212 HUNTINGDON VALLEY PA 19006 

C/0 BET INVESTMENTS INC 200 WITMER RD STE 200 HORSHAM PA 19044-2213 

200 WITMER RD STE 200 HORSHAM PA 19044 

1450 BROADWAY FL6 NEW YORK NY 10018 

12337 W DEL RIO LN AVONDALE AZ 8S323 

12337 W DEL RIO AVONDALE AZ 85323 

PO BOX 26053 PHOEN IX AZ 85254 

21424 N 78TH DR PEORIA AZ 85382 

5612 N CAMELBACK CANYON DR PHOENIX AZ 85018 

13181 NW 11TH CT SUNRISE FL 33323 

100 WINSLOW AVE ROCHESTER NY 14620-3410 

6263 N SCOTISDALE RD STE 26S SCOTISDALE AZ 852SO 

33548 W HIGHLAND TONOPAH AZ 85354 

SITE 4 PO BOX 44 RR 2 ROCKEY MOUNTAIN HS ALBERTA AB T4T 2A2 CANADA 

2345 REGATIA DR LAKE HAVASU CITY AZ 86404 

4446 N 355TH AVE TONAPAH AZ 853S4 

971 81 RD ELLENSBERG WA 98926 

4710S N EMPIRE PR NW BENTON CITY WA 99320-7690 

2671 N PRESIDENTIAL DRIVE FLORENCE AZ 85232 

63793 LAKE SHORE DR STURGIS Ml 49091 

33638 W INDIAN SCHOOL RD TONOPAH AZ 8S3S4 

6768 W LOUISE DR GLENDALE AZ 

520 CAMPBELL WAY OXNARD CA 

8776 E SHEA BLVD B3A-317 SCOTISDALE AZ 8S260 

PO BOX 535 TONOPAH AZ 8S3S4 

33511 W INDIAN SCHOOL RD TONOPAH AZ 85354-8024 

1362 W BELMONT CHICAGO IL 60657 

4259 N 358TH AVE TONOPAH AZ 85354 

693 S 1600W PINGREE ID 83262 

4304 N 335TH AVE TONOPAH AZ 85354 

923 N PENNSYLVANIA AVE WINTER PARK FL 32789 

PO BOX 280 TONOPAH AZ 85354-0280 

4312 N 355TH AVE TONOPAH AZ 85354-7475 

PO BOX 102 TONOPAH AZ 853S4 

PO BOX 102 TONOPAH AZ 85354 

PO BOX 102 TONOPAH AZ 85354-0102 

5568 W BELL RD GLENDALE AZ 85308 

14951 E DESERT WILLOW DR BS FOUNTAIN HILLS AZ 85268 

--



e e e 
17 WHALERS WALK SAG HARBOR NV 11963-1815 

453 W CAROL DR CHANDLER AZ 85248 

4002 SILVER SPUR AVE GILLmE wv 82718-7869 

1842 W BOO SOUTH PINGREE ID 83262 

1842 w 800 s PINGREE ID 83262-1253 

14229 N 14TH PL PHOENIX AZ 85022 

4 -295 PHOENIX AZ 85022 

1550 W SOUTHERN AVE - 61 TONOPAH AZ 85354 

4712 W 360TH AVE TONOPAH AZ 85354 

36002 W CAMPBELL AVE TONOPAH AZ B5354-7907 

17205 E BACA DR FOUNTAIN HILLS AZ 85268 

4712 N 360TH AVE TONOPAH AZ 8S354 

36002 W CAMPBELL AVE TONOPAH AZ 85354-7907 

PO BOX 280 TOLLESON AZ 85353 

STAR ROUTE 2 BOX 584R TONOPAH AZ 8S354 

231 VICTORIA ST NORTH KITCHENER ON N2H SC7 CANADA 

9166 RANCHO VISTA DR PRESCOTT VALLEY AZ 85314 

PO BOX 2287 SHOW LOW AZ 8S902 

4328 N 33STH AVE TONOPAH AZ 85354 

PO BOX 33 GILA BEND AZ 8S337 

9SOO KIRKSIDE RD LOS ANGELES CA 90035 

11213 W ROANOKE AVE AVONDALE AZ 85323 

35S09 W INDIAN SCHOOL RD TONOPAH AZ 8S3S4 

4641 N 361ST DR TONOPAH AZ 8S3S4 

36102 W IN DIAN SCHOOL RD TONOPAH AZ 8S354 

16458 BOLSA CHICA STE 17 HUNTINGTON BEACH CA 92649 

13181 NW 11TH CT SUNRISE FL 33323 

100 WINSLOW AVE ROCHESTER NV 14620 

2196 E WILLIAM FIELD RD 114 GILBERT AZ 8S296 

P 0 BOX 367 BENTON CITY WA 99320 

PO BOX 580 TONOPAH AZ 85354 

1124 FRENCH CT KING GEORGE VA 2248S 

10781 W CARLOT A LN SUN CITY AZ 8S373 

33514 W INDIAN SCHOOL RD TONOPAH AZ 85354 

6225 E MONTGOMERY RD CAVE CREEK AZ 8S331 

23762 W LA VISTA DR BUCKEYE AZ 85396 

23762 W LA VISTA DR BUCKEYE AZ 85396 

PO BOX 207 TOLLESON AZ 85353 

33640 W INDIAN SCHOOL RD TONOPAH AZ 8S354 

3708 N 339TH AVE TONOPAH AZ 85354 

4118 N 356TH DR TONOPAH AZ 853S4 

11781 SW HORNY HOLLOW TRL TERREBONNE OR 97760-7628 

PO BOX 757 ROSEVELT UT 84066 

4111 W 1250 SOUTH ROOSEVELT UT 84066 

PO BOX 757 ROOSEVELT UT 84066-0757 

30251 W LOWER RIVER RD BUCKEYE AZ 85326 

PO BOX 512 WADDELL AZ 853S3 

S62S S lOOTH AVE TOLLESON AZ 85353 

8601 E VIA DE LA ESCUELA SCOTTSDALE AZ 85258 
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759 S BRIERWOOD AVE RIALTO CA 92376 

8952 FONTANA AVE APT 17 FONTANA CA 92335-2309 

33404 W GLEN ROSA AVE TONOPAH AZ 85354 

7349 VIA PASEO DEL SUR STE 515 SCOTISDALE AZ 85258 

3208 MELANIE RD MARINA CA 93933 

14619 N 14TH DR PHOENIX AZ 85023-5194 

PO BOX 15 PLACERVILLE CA 95667 

4121 N 356TH DR TONOPAH AZ 85354 

45 JACOB RD EDGEWOOD NM 87015 

10130 W OREGON AVE GlENDALE AZ 85307 

8201 N 85TH AVE PEORIA AZ 85345-8058 

2100 N 145TH AVE UNIT 1047 GOODYEAR AZ 85395 

15268 W ROANOKE AVE GOODYEAR AZ 85395 
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• • • =t to Study Mailing List 

--
liwner Address APN ___ erName 

1 
__ ,._ Watershed Phase 2 FDS Notification of Intent ______ , ... _ .... 

0 

506-39-025K 1450 BROADWAY FL6 

506-39-171 12337 W DEL RIO LN AZ 

506-39-172F 12337 W DEL RIO AZ 

504-10-00lJ PO BOX 26053 AZ 
---
504-66-001W 21424 N 78TH DR AZ 
---
506-39-023E 5612 N CAMELBACK CANYON DR PHOE NIX AZ 
-- -
504-09-037C 13181 NW 11TH CT FL 
-- - -
506-39-022A 6263 N SCOTISDALE RD STE 265 AZ 

504-09-028F 33548 WI ~IGHLAND TONOPAH AZ 

506-39-025S SITE 4 PO BOX 44 RR 2 ROCKEY MOUNTAIN HS ALBERTA AB 

504-09-036G 2345 REGATIA DR AZ 

506-39-130 4446 N 355TH AVE AZ 

506-39-129 4446 N 355TH AVE AZ 

506-39-131 4446 N 355TH AVE AZ 

506-39-132 4446 N 355TH AVE AZ --
506-40-163H 97181 RD WA --
506-39-163 2671 N PRESIDENT --
504-09-031B 63793 LAKE SHORE 

2671 N PRESIDENTIAL DRIVE J LORE NCE ± AZ 

63793 LAKE SHORE DR STURG IS Ml 

504-09-031C 63793 LAKE SHORE DR Ml -- -
504-09-039C 33638 W INDIAN SCHOOL RD AZ 

504-09-031E 520 CAMPBELL WAY CA 

504-09-036K 8776 E SHEA BLVD B3A-317 
--

BLVD B3A-317 -- - ---- !scOTISDALE I AZ 

506-39-128B PO BOX 535 AZ 
-- -
504-09-010B 33511 W INDIAN SCHOOL RD AZ 
-- - -- -
504-66-001G 1362 W BELMONT IL 

506-39-026U 4259 N 358TH AVE AZ -
504-09-036D 4304 N 335TH AVE AZ 

- ---
504-66-002A 923 N PENNSYLVAN IA AVE FL 

506-39-024V PO BOX 280 AZ 

506-39-023W PO BOX 102 AZ 
--
506-39-023V PO BOX 102 AZ 

--
506-39-023X PO BOX 102 AZ 
-- --
504-09-037E 5568 W BELL RD AZ 

-
504-09-037F 5568 W BELL RD AZ 

--
504-09-028B 14951 E DESERT W ILLOW DR B5 AZ 

506-40-161 453 W CAROL DR AZ 
--
504-10-003B 1842 W 800 SOUTH ID 

504-09-037D 14229 N 14TH PL -
504-09-038 1550 W SOUTHERN -- -

AZ 

1550 W SOUTHERN AVE- 61 --~ JoNOPAH I AZ 

506-39-128C 4712 W 360TH AVE AZ 
--
506-39-128D 17205 E BACA DR ~OUNTAIN HILLS 

-+-
AZ -

506-39-127 4712 N 360TH AVE ONOPAH AZ 
- -

506-39-025Q PO BOX 280 OLLESON AZ 
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AZ 

AZ 

AZ 

AZ 

CA 

AZ 

AZ 

AZ 

AZ 

CA 

FL 

AZ 

WA 

AZ 

VA 

AZ 

33514 W INDIAN SCHOOL RD R ONOPAH 

I 
AZ 

~-- -~~ -

6225 E MONTGOMERY RD AZ CAVE CREEK 

AZ 

AZ 

AZ 

AZ 

AZ 

33640 W INDIAN SCHOOL RD ___:jTo NOPAH I AZ 

AZ 

AZ 

UT 

UT 

AZ 

AZ 

AZ 

AZ 

AZ 

759 S BRIERWOOD AVE l RIALTO t= CA 
--

CA -
CA 

CA 

AZ 

7349 VIA PAS EO DEL SUR STE 515 ~TTSDALE ~L AZ 

RINA CA ----
185023-5194 AZ 
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APN 

506-39-025L 

506-39-026G 

504-09-0310 ---
506-39-026L 

Watershed Phase 2 FDS Notification of In • 
10130 W OREGO N AVE 

10130 W OREGO N AVE 

2100 N 145TH AVE UNIT 1047 

D 

-t-ner State 

CA 

AZ 

NM 

AZ 

AZ 

AZ 

• 
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e 
Richard Harris - FCDX 

From: 
Sent: 
To: 
Cc: 
Subject: 

e 
Richard Harris - FCDX 
Wednesday, September 07, 2016 12:04 PM 
'Myers, Rosemary L' 
Richard Harris - FCDX; Catherine Regester- FCDX 
RE: REVISION Request Received - Maricopa County, AZ (Case No. 16-09-2971P) - Response Required 

Thanks Rosie -I appreciate the notifi cat ion. 

Richard 

From: Myers, Rosemary L [ma ilto :Rosemary.Myers@atkinsgloba l.com] 
Sent: Wednesday, September 07, 2016 11:52 AM 
To: Richard Ha rris - FCDX 
Cc: Bill Wiley - FCDX; zhangp@pbworld .com; Yi, Scott H 
Subject: REVISION Request Received - Maricopa County, AZ (Case No . 16-09-2971P) - Response Required 

Dear Mr. Harris: 

e 

We have received your request that the Department of Homeland Securi ty's Federal Emergency Management Agency (FEMA) issue a revision to the flood hazard 
information on the applicable National Flood Insurance Program (NFIP) map for Maricopa County, Arizona. Th is e-mai l is being sent to officially acknowledge 
the receipt of your request and replaces the paper copy acknowledgement letters previous ly issued by FEMA. We ask that you please respond directly to this e
mail to verify that it has been received. 

The case number ass igned to your request is 16-09-297 1P the project identifier is Luke Watershed Phase 2 Floodp lai n Delineation. 

We are rev iewing your submitted data and wi ll contact you if additional information is required to process your request. 

If additional information is not required, we will issue a fina l letter of determination within 90 days of receiving your request. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, please call the FEMA Map Information eXchange 
(FMIX), to ll free, at 1 877 FEMA MAP (I 877 336 2627). If you have specific questions concern ing you r request, please contact the case reviewer using the 
information listed below, or the Revis ions Coordinator for your request, Mr. Scott Yi, CFM at scott.y i@atk in sglobal.com or at (240) 264 8082. 

Please be assured we wi ll do our best to respond to all inquiri es in a timely manner. 

1 



Thank you, 

Rosie Myers , M.S., EIT 
Engineer I, Water Resources East 

STARR II 

3901 Calverton Boulevard , Suite 400 , Ca lverton , MD, 20705 1 (240) 264 - 8058 
Email : rosemarv.myers@atkinsg lobal. com 1 Web: www.atkinsglobal.com/northamerica www.atkinsglobal.com 

This emai l and any attached fi les are confidential and copyright protected . If you are not the addressee , any dissemination of this communication is strictly prohibited. Unless otherwise expressly agreed in writ ing, 
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Flood Control District 
of Maricopa County 

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

• 

• 

August 8, 2016 

LOMR Manager 
LOMC Clearinghouse 
847 South Pickett Street 
Alexandria , VA 22304-4605 

Subject: LOMR Request Luke Watershed Phase 2 FDS, by Parsons Brinckerhoff 
Engineering Services (Contract FCD 2014C003 , Work Assignment #2) 

Communities: Unincorporated Maricopa County, Community No. 040037 

Flooding Sources: Dickey Wash , Phillips Wash , Wash T1 SR5WS17, Wash 
T2NR5WS05E, Wash T2NR5WS05W, Wash T2NR5WS08, Wash 
T2NR5WS19 , Wash T2NR5WS19W, Wash S17 Branch , Wash 
Phillips Branch , Wash T2NR5WS21 , Wash T2NR5WS28, Wash 
T2NR5WS33E, Wash T2NR5WS33W, Wash T2NR5WS36, Wash 
T3NR5WS30 , Wash T3NR5WS31 , and Wash T3NR5WS32E 

FIRM panels affected : 04013<;:1585L, 04013C1590M , 04013C1595M, 04013C2055M, 
and 04013C2060M (October 16, 2013 and November 4, 2015) 

LOMR Manager: 

Enclosed is the Technical Supporting Study Data Notebook (TSDN) for a Letter of Map 
Revision (LOMR) request regarding the Luke Watershed Phase 2 FDS. The reaches 
studied herein are extensions upstream of washes previously studied by the District and 
documented within a report entitled "Luke Wash Watershed FDS, contract FCD 
2007C020 by Wood , Patel and Associates , March 2009". The results from that study 
were published as part of the Maricopa County Physical Map Revision (PMR), effective 
11/4/15. 

This study proposes to replace approximately 33 linear miles of the effective Zone A 
(approximate) floodplains with Zone AE (detailed) floodplains without floodway. The 
study area lies entirely within the Unincorporated Maricopa County . 
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LOMR Request, Luke Watershed Phase 2 Floodplain Delineation Study 
Page 2 
March 8, 2016 

Study data is contained in a one-volume Technical Support Data Notebook (TSDN) 
entitled "Luke Watershed Phase 2 FDS, August, 2016, by Parsons Brinckerhoff. 
Hydrologic information was taken from the 2007 Wood, Patel and Associates study; 
copies of applied results are located on Sections 4 and 5, with a copy of the entire 
hydrologic analysis located on the project data disk located within the TSDN . The FEMA 
forms are located in Section 2. The annotated FIRM panels are included in Section 7. 
Digital files , including the hydraulic models, shape files to support the modeling , and the ' 
floodplain delineation work maps , are included on the project disk. We are also 
providing an additional "mapping cross sections" shape file that can be used during the 
mapping stage of this project. The file includes all the same cross sections used in the 
modeling , but attributes them for mapping purposes or for information only. 

Please contact us regarding any additional fees for the review and map production that 
may be needed. 

If you have any questions, please contact me at (602) 506-4528 , or 
rph@mail .maricopa.gov. 

Sincerely, 

Richard P. Harris, P.E. , CFM 
Project Manager 
Hydrology and Hydraulics Branch 

Copies without enclosure to : 

Brian Casson , CFM 
NFIP State Coordinator 
Arizona Department of Water Resources 
Office of Dam Safety and Flood Mitigation 
3550 N. Central Ave. 
Phoenix, AZ 85012 

Robert Bezek, CFM, PMP 
Federal Emergency Management Agency 
Region IX 
1111 Broadway, Suite 1200 
Oakland , CA 94607 
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LOMR Request, Luke Watershed Phase 2 Floodplain Delinec:ttion Sh1dy 
Page 3 
March 8, 2016 

Zhang Peng , P.E., CFM 
Senior Engineering Manager 
Parsons Brinckerhoff Inc. 
350 W. Wash ington St. , Suite 300 
Tempe, AZ 885281 

Gary Sun , P.E. 
Senior Engineering Manager 
Parsons Brinckerhoff Inc. 
350 W. Washington St. , Suite 300 
Tempe, AZ 885281 
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APPENDIX C: Survey Field Notes 

C.l Digital Projection Information 

C.2 Survey Field Notes for Aerial Mapping Control 

C.3 Survey Field Notes for Hydrologic Modeling 

C.4 Survey Field Notes for Hydraulic Modeling 
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C.l Digital Projection Information 

Coordination System: 
Arizona State Plane Coordinate System Central Zone, 1983 orth American Datum ( AD 83) 
International Feet 

orth American Vertical Datum 1988 (NAVD 88) 

Topo : 
Project topo is included in the DVD disk. 

Three subfolders could be found in the folder named Topo, DTM, SHP and Topo map. In the 
fo lder "DTM", the digital terrain model data are stored in the ArcGIS generate format. Files named 
" 1258.lf' and " 1258.pf' are breakline and points files taken from the project Luke Wash and 
Arlington Mapping Project (FCD 2004C048). Files named " 1398.lf' and " 1398.pf' are the 
breakline and point files generated from the field survey conducted on June 3rd, 2015. 

The folder " SHP" includes the 2-foot interval contour shapefi le covering the project site. The 
folder 'Topo map" provides topo maps taken from the project Luke Wash and Arlington Mapping 
Project (FCD 2004C048). 

GIS Files: 
As stated above, the topo dtm files are provided in ArcGIS generate format and 2-ft interval 
contours are provided as shapefile . 
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C.2 Survey Field Notes for Aerial Mapping Control 

Aerial mapping was performed by the project Luke Wash and Arlington Mapping Project (FCD 
2004C048). The project information is provided in the DVD disk. In the fo lder "Luke Wash and 
Arlington Mapping Project", the project survey report, survey data checking results and 
topographic survey control files are included . 
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C.3 Survey Field Notes for Hydrologic Modeling 

The hydrology for this project is taken from the Hydrologic Study Report for Luke Wash 
Watershed Zone AE Floodplain Delineation Study (FCD 2007C020). This report is included in 
the DVD disk. In the Appendix C.2 and C.3 of that report, the structure survey for hydrologic and 
hydraulic modeling was documented. o fie ld survey for hydrologic modeling was performed by 
this project. 
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C.4 Survey Field Notes for Hydraulic Modeling 

Cross sections 
On June 3rd, 2015, additional topographic survey for graded site west of 3591h Avenue and south 
of Camelback Road along Wash Tl S-R5W-S 17 was performed. Two cross-sections RS 13.077 
and RS 12.985 were obtained from the digital terrain model updated with this field survey data. 
The field survey data is included in the DVD disk. 

In June 2016, additional topographic survey was conducted at the property immediately north of 
Campbell Avenue and immediately west of360 1h Avenue. The additional survey points were used 
to fme tune the floodplain at this location and the fie ld survey data is included in the DVD disk. 

Structures 
Two structures were surveyed on May 27th, 2015. One is (2)-24' pipe culvert at Highland Road 
crossing of Wash T2 -R5W-S33E. The other is a 36" pipe culvert at Aguila Road crossing of 
Wash T2 -R6W-S36. The fie ld survey data is included in the DVD disk. 

It should be noted that none of the structure survey was used in the hydraulic modeling. The 
Highland Road pipe culverts are found severely clogged (See Field Reconnaissance Report) . 
Therefore, its conveyance is ignored in the hydraulic modeling. For Aguila Road pipe culvert, the 
hydraulic modeling with lateral weirs indicates the majority of the 1 00-year flow overtops Aguila 
Road and only negligible amount of flow oversp ills a lateral weir and reaches the pipe culverts. 
Therefore, the culvert is taken out of the hydraulic modeling . 

As-Built Drawings 
o as-built drawings were used for hydraulic modeling. 

ERM's 
Some of the Elevation Reference Marks (ERMs) were provided by FCDMC and the rest were 
extracted from MCDOT Geodetic Densification and Cadastral Survey (GDACS) project 
(http ://gis.fcd.rnaricopa.gov/apps/surveyPointsL) . All points are included in the DVD disk. For 
each work sheet, a minimum of one ERM is provided to establish vertical control for flood 
elevations and floodplain boundaries . 
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District Survey Certification Statement 

Field survey for additions to the Luke Wash Phase 2 Floodplain Delineation Study was conducted as 

follows: 

1) Date: 05/27/2015, Additional Structure Survey for the culvert crossing of Phillips Wash at 

Wickenburg Rd west of 355th avenue, within ADOT R/W (no assessor's parcel information 

available). 

2) Date : 06/3/2015, Additional Topographic Survey for graded site west of 359th Avenue and south 

of Camelback Rd along wash T1SRSWS17 to update the original DTM (where grading has 

occurred since the original DTM was made). This survey occurred within parcels APN 506 39 

164-168. 

For the Culvert Survey, procedures were performed using a Leica ClO scanning instrument that 

provided a raw point cloud of 27,216,023 points from which data was extracted and then prepared 

for use in the study Hydraulic Modeling. The Mean Abso lute Error fo r Enabled Constraints was 0.009 

feet. 

For the Topographic Survey, procedures were performed using a Trimble R8 Rover connected to the 

AZGPS rad io system. Reduction and checking were performed by Trimble Business Center software 

and results were provided by an excel fo rmat spreadsheet . Field accuracy is plus or minus 0.10 feet 

at the 95% confidence level. The survey data was meshed into the original DTM and an updated 

DTM was then generated for use in the study Hydraulic Modeling. 

The control used for all work was a portion of the Maricopa Counly Geodetic Densification and 

Cadastral Survey (GDACS) control network. Observations were conducted on the NAVD datum of 

1988. All coordinates are displayed in NAD 83/92 State Plane Coord inates, Arizona Centra l Zone. 

The survey data can be found on the data disk within this report . 

Th is survey was conducted under my direct supervision and the informa tion herein is true and 

correct to the best of my knowledge and belief . 
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APPENDIX D: Hydrologic Analysis Supporting Documentation 

See the Hydrologic Study Report for Luke Wash Watershed Zone AE Floodplain Delineation 
Study (FCDMC, 2008) on the DVD disk. 
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APPENDIX E: Hydraulic Analysis Supporting Documentation 

E.l Roughness Coefficient Estimation 

E.2 Cross Section Plots 

E.3 Expansion and Contraction Coefficients 

E.4 Analysis of Structures (N/ A) 

E.S Hydraulic Calculations 



• E.l Roughness Coefficient Estimation 
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Contract FCD 20 14C003, Assignment #2 
Luke Water hed Phase 2 Floodplain Delineation Study Field Reconnai ssance Report 

1.0 Introduction 

Parsons Brinckerhoff (PB) performed field reconnaissance of Luke Watershed Phase 2 
Floodplain Delineation Study (FDS) under Contract FCD 2014C003 , Assignment o. 2 
with the Flood Control District of Maricopa County (FCDMC). 

This project is a re-study of the Special Flood Hazard Area for approximately 30 linear 
miles of Zone A floodplains in the Luke Watershed. There-delineation will update three 
main washes and their tributaries in the upper portion of the Luke Watershed from north 
of Indian School Road to Central Arizona Project (CAP) Canal. 

This Field Reconnaissance Report is to document channel and overbank conditions for 
the purpose of determining Manning' s Roughness Coefficient for typical reaches 
throughout the study area. The field reconnaissance was conducted in April 2015 and 
site photographs were taken at specific locations. 

2.0 Location of Study 

The Luke Wash watershed is located in the west part of Maricopa County, roughly from 
3 71 51 A venue alignment east to Hassayampa River, and from the Gila River north to the 
CAP Canal for a contributing watershed of approximately 90 square miles . Figure 1 
shows the Luke Wash Watershed Project Location and Vicinity Map . 

The studied washes of the upper portion of the Luke Wash include Wash T2 -R5W
S33E and its tributaries, Dickey Wash, Phillips Wash and its tributaries, Wash T2N
R6W-S36, and Wash TlS-RSW-S 17. Figure 2 shows Project Studied Washes . 

3.0 Methodology of Manning's "n" Values Estimation 

Manning' s "n" values were determined using the methodology outlined in the USGS 
report titled, " 
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Contract FCD 1014C003, Assignment #2 
Luke Watershed Phase 2 Floodplain Delineation tudy Field Reconnaissance Repon 

' I 
• 
~ 

PRODCT LOCA'I'ION 
NT8 

LEGEND 

""""--

LUKE WASH WATERSHED FDS 
PROJECT LOCATION AND VIC! ITY MAP 

F'CD 2007C020 

II OOOIPATEL 

F'!GURE II 

Figure I : Luke Wash Watershed Project Vicin ity Map 
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Contract FCD 20 14C003, A ignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study Field Reconnai ance Report 

4.0 Significant Hydraulic Structures 

Two cross culverts were found during the fie ld reconnaissance. The fi rst cross culvert is 
a 36" corrugated metal pipe (CMP) fo r Wash T2N-R6W-S36 under the Aguila Road (or 
Wickenburg Road). The accurate location is at orthing 927966 and Easting 425739. 
Figure 3 shows the 36" CMP location and ite photos . 

Figure 3: 36-Inch Cross Culvert at Aguila Road 

4 
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Contract FCD 20 14C003, A signment #2 
Luke Watershed Pha e 2 Floodplain Delineation Study Field Reconnai ance Report 

The second cross culvert is a two 24-inch CMP for Wash T2 -R5W-S33E under 
Highland Road. The accurate location for this cross culvert is at orthing 912187 and 
Easting 437600. Figure 4 shows the two 24" CMP location and site photos . 

Figure 4: Two 24-Inch Cross Culvert at Highland Road 

5 
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Contract FCD 20 l4C003 , As ignment #2 
Luke Watershed Phase 2 Floodplain Delineation Study Field Reconnai sance Report 

5.0 General Wash Characteristics 

Project studied washes have a wide variety of channel and overbank characteristics, 
varying from well-defrned sand-bed channels with significant channel conveyance to 
undefined channels with sheet flow areas. Flows occur in most of studied washes only in 
response to significant rainfall events. 

The majority of studied washes are smaller washes, tributaries and shallow flooding 
areas. The most well-defrned channels tend to occur in the mountainous and foothill 
regions of the watershed. Stream bed materials vary across the study area. However, the 
grain sizes tend to be course and frne sands with firm soil. Gravel materials occur for 
some short reaches, but the dominant stream bed materials are sand. 

In general, the study area is covered by the Upper Sonoran plant community with a heavy 
emphasis toward creosote. Other vegetation throughout the study area include trees such 
as mesquite, little leaf palo verde, ocotillo; cacti including saguaro, barrel, staghom, and 
teddy bear cholla; various shrubs such as desert broom, jojoba, mormon tea, brittle bush 
and hackberry. 

6.0 Manning's "n" Values Determination 

Field reconnaissance did cover most reaches of studied washes. Aerial photograph 
images were used prior to the filed reconnaissance to identify locations and/or those 
reaches with similar vegetation covers. In defrning Manning's "n" values for washes, site 
photographs and field observation notes were used to determine the proper "n" values for 
channel and overbank areas. 

In Appendix A, photographs showing typical reach conditions area followed by a 
worksheet to determine the reach-average Manning' s "n" values for each reach of studied 
washes. In addition, Appendix B shows Photo and Reach Location Map of Studied 
Washes with a Sheet Index for reference. 

6 
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Photo 1- Wash TlS-R5W-Sl7 (No defined channel, Looking Southwest) 
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Table A-1 

By GL 
Check ---B-G,_S--

Project : Luke Watershed Phase 2 Fl oodplain Delineation Study, FCD 2014C003 

Stream: Wash T1S-RSW-S17 

Date 4/28/201S 
-~~~~ 

Date 6/11/201S 

Location: Wash T1S-RSW-S17 -Reach 1 {From approximate 600' south of Indian School Rd to Indian Sch ool Rd) 

Left Overbank Right Overbank 

Channel Conditions Components {East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 0.025 

Coarse Sand 0.026-0.035 

Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of I rregu Ia rity 
Minor 0.001-0.005 0.002 0.002 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.000 0.000 0.000 

Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.018 0.018 0.018 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alternati ng n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.01S 

Minor 1.00 1.00 1.00 1.00 

Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.045 0.045 
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Photo 4- Wash TlS-R5W-S17 Channel (Looking 

• 

. 
Photo 5- Wash TlS-R5W-S17 Right Overbank (Looking 
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Table A-1 

By GL 
Check --~B~G~S--

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: Wash T1S-R5W-S17 

Date 4/ 28/2015 
-~~~~ 

Date 6/11/2015 _ ____;;........; __ 

Location : Wash T1S-R5W-S17 -Reach 2 (From Indian School Rd to 0.4 mile north of Indian School Rd) 

Left Overbank Right Overbank 

Channe l Conditions Components (East) Channe l (West) 

Concrete 0.012-0.018 

Rock Cut O.D25 

Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.002 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.000 

Minor 0.005-0.015 0.005 0.005 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.013 0.025 0.013 

Large 
n3 

0.025-0.050 

Vegetat ion Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variat ions in Channel Occasional ly Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Est imat ed Manning's "n" Value: n = (nb + n1 + n2 + n3 + n4)m 0.045 0.055 0.045 
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Photo 6- Wash T1S-R5W-S 17 Right Overbank (Looking Southwest) • 

• Photo 7 - Wash T1 S-R5W -S 17 Left Overbank and Channel (Looking Southeast) 
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• Photo 8- Wash TlS-R5W-S17 Channel (Looking South) 

Photo 10- Wash Tl S-R5W-S 17 ( o defmed channel, Looking 
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• Photo 13- Wash TlS-R5W-Sl7 (Looking South) 

• 



• 

• 

• 

Table A-1 

By GL ------Check BGS ------
Project: Luke Watershed Ph ase 2 Floodplain Delineation Study, FCD 2014C003 

Strea m: Wash TlS-RSW-S17 

Date 4/28/2015 
--~~--

Date 6/11/2015 
--~~--

Location : Wash TlS-RSW-S17 -Reach 3 (From 0.4 mile north of Indian School Rd to Highland Rd) 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 O.D25 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coa rse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.002 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 

Minor 0.005 -0.015 0.013 0.005 0.013 

Apprecia ble 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

M ed ium 0.010-0.025 0.010 0.020 0.010 

Large 
n3 

0.025-0.050 

Vegetat ion Very Large 0.050-0.100 

Gradua l 0.000 0.000 0.000 0.000 
Variations in Channel Occasionally Alternat ing n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

M inor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciab le m 1.15 

Severe 1.30 

Estimated Manning 's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.050 0.055 0.050 



• 

• Photo 15- Wash T1S-RSW-S17 (Looking South) 

- . _. .. 

• Photo 16 - Wash TlS-RSW-S17 (Looking orth) 
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Table A-1 

By GL 
Check ----::B--::G:-::-5--

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: Wash T15-R5W-S17 

Date 4/28/2015 
-~~~"""::"' 

Date 6/11/2015 __ ;........; __ 

Location: Wash T1S-R5W-S17 -Reach 4 (From Highland Rd to 0.8 mile north of Camelback Rd) 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 O.Q28 

Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of I rregu Ia rity 
Minor 0.001-0.005 0.002 0.002 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.023 0.016 

Large 
n3 

0.025-0.050 

Vegetat ion Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occas ional ly Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Apprecia ble m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.055 0.045 



• Photo 18- Wash T2N-R6W-S36 (Looking South) 

• 



• Photo 21 -Wash T2 -R6W-S36 (Looking South) 

• 



Photo 23- Wash T2 -R6W-S36 Left Overbank (Looking Southeast) 

• 

• 
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Table A-1 
By ___ G_L __ _ 

Check BGS ------
Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: Wash T2N-R6W-S36 

Date 4/28/2015 _ _ ...:..,.._;_ __ 
Date 5/22/2015 __ ...:..,.._;_ __ 

Location : T2N-R6W-S36 -Reach 1 (Ind ian School Rd to 0.25 mile north of Indian School Rd ) 

Left Overbank Right Overbank 

Channe l Cond itions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut O.D25 
Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.002 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 
Minor 0.005-0.015 0.012 

Apprecia ble 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.023 0.016 
Large 

n3 
0.025-0.050 

Vegeta ti on Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channe l Occasiona lly Alternating n. 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.055 0.055 



• Photo 29- Wash T2N-R6W-S36 (Looking orthwest) 

• Photo 32- Wash T2 -R6W-S36 Left Overbank (Looking Southeast) 
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:rable A-1 

By.;.. ___ G_L --
Check BGS ------

Project : Luke Watershed Phase 2 Floodplain De lineation Study, FCD 2014C003 

Stream: Wash T2N-R6W-S36 

Date 4/28/2015 
Date --~5/':'::2":'2~/2~0":'1~5 

Location : T2N-R6W-S36 -Reach 2 (From 0.25 mi le nort h of Indian School Rd to Campbe ll Rd) 

Leh Overban k Right Overbank 

Channel Cond itions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 O.Q25 O.Q25 O.Q25 

Coarse Sand 0.026-0.035 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregulari ty 
Minor 0.001-0.005 0.002 0.002 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 

Minor 0.005-0.Q15 0.013 

Appreciab le 
nz 

0.020-0.030 

Effects of Obstruct ion Severe 0.040-0.060 

Small 0.002-0.010 0.01 

Medium 0.010-0.025 0.016 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 
Variat ions in Channel Occasionally Alternating n4 0.001-0005 

Cross Sect ion Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Va lue: n = (nb + n1 + n2 + n3 + n4)m 0.045 0.045 0.050 



'/ . 

• Photo 36- Wash T2 -R6W-S36 (Looking 

• Photo 37- Wash T2 -R6W-S36 Right Overbank (Looking orthwest) 
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Table A-1 
By GL 

Check ---B~G~S--

Project: Luke Watershed Phase 2 Floodpla in Delineation Study, FCD 2014C003 

Stream: Wash T2N-R6W-S36 

Date 4/ 28/2015 
--~~----Date 5/ 22/2015 _ ___;.....;.. __ 

Location: T2N -R6W-S36 -Reach 3 (From Campbe ll Rd to 2.2 mile north of Campbell Rd ) 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 O.Q25 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel O.Q28 
Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
M inor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 
Minor 0.005-0.015 

Appreciab le 
n2 

0.020-0.030 
Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.025 0.016 

Large 
n3 

0.025-0.050 

Vegetat ion Very Large 0.050-0.100 

Gra dual 0.000 0.000 0.000 0.000 
Variations in Channel Occasionally Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 
Minor 1.00 1.00 1.00 1.00 

Degree of Meandering Appreciable m 1.15 
Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.060 0.045 



• 

• Photo 4l -Wash T2 -R6W-S36 Right Overbank (Looking Southwest) 



• Photo 43- Wash T2 -R6W-S36 Left Overbank (Looking Southeast) 

• Photo 44- Wash T2 -R6W-S36 Right Overbank (Looking 
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Table A-1 
By GL 

Check ---::B-::G~S--

Project: Luke Watershed Phase 2 Floodplain Delineat ion Study, FCD 2014C003 

Stream : Wash T2 N-R6W-S36 

Da te 4/ 28/2015 
-~~~~ 

Date 5/ 22/2015 __ ...;........;... __ 

Location : T2N-R6W-S36 -Reach 4 (From 2.2 mile north of Campbell Rd to Wickenburg Rd ) 

Left Overbank Right Overbank 

Channel Cond it ions Components (East) Channe l (West) 

Concrete 0.012-0.018 

Rock Cut O.D25 
Firm Soil 0.025-0.032 0.025 0.025 

Coa rse Sand 0.026-0.035 0.028 
Channe l Material Fine Gravel nb 0.024 

Gravel 0 .028-0 .035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Bou lder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
M inor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciab le 
n2 

0.020-0.030 

Effects of Obstruct ion Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasiona lly Alte rnating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Apprecia ble m 1.15 

Severe 1.30 

Estimated Manning's "n " Value: n = (nb + n1 + n2 + n3 + n4)m 0.045 0.055 0.045 



• Photo 50- Wash T2 -R5W-Sl9 Channel (Looking South) 

Photo 51- Wash T2 -R5W-Sl9 Channel (Looking orth) 



• Photo 53- Wash T2 

. 
-RSW -S 19 Left Overbank (Looking 
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Table A-1 

By GL ------Check BGS ------
Project: Luke Watershed Phase 2 Floodp lain Delineation Study, FCD 2014C003 

Stream: Wash T2N-RSW-S19 

Date 4/28/2015 __ ...;.........;.,.. __ 
Date 5/22/2015 __ ...;.........;.,.. __ 

Location: T2N-RSW-S19-Reach 1 (From Indian School Rd to 1.9 mile north of Indian School Rd) 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0 .028-0 .035 

Coarse Gravel 0.028 
Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 
Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 
Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 
Large 

n3 
0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradua l 0.000 0.000 0.000 0.000 
Variations in Channel Occasionally Alternating n. 0.001-0005 

Cross Section Frequently Alte rnating 0.010-0.015 

M inor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.055 0.045 



• Photo 56- Phillips Wash Right Overbank (Looking Southwest) 

• Photo 57 - Phillips Wash Channel (Looking South) 



• Photo 59- Phillips Wash Channel (Looking North) 

• 



Table A-1 
By ___ G_ L __ _ 

Check BGS ------
Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: PHILLIPS WASH 

Date 4/28/2015 
--~~--

Date 6/11/2015 __ ....;._~--
Location: PHILLIPS WASH -Reach 1 (From Indian School Rd to 2.3 mi le north of Indian School Rd) 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 O.Q28 

Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
nz 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 

Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.055 0.045 



, .- ~ 

• Photo 60 - Phillips Wash Channel (Looking North) 

• Photo 61 - Phillips Wash Left Overbank (Looking Southeast) 



-• Photo 63 -Phillips Wash Channel (Looking South) 

• Photo 64- Phillips Wash Right Overbank (Looking 



• Photo 65 - Phillips Wash Left Overbank (Looking Northeast) 
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Ta ble A-1 

By GL ------Check BGS ------
Project : Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: PHILLI PS WASH 

Date 4/ 28/2015 
--~~--

Date 6/11/201S __ ....;....~--

Location : PHILLIPS WASH -Reach 2 (From 2.3 mile north of Ind ian Schoo l Rd to 5.2 mile north of Indian School Rd) 

Left Overbank Right Overbank 

Channel Cond it ions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut O.D2S 

Firm Soil 0.025-0.032 0.025 0.02S 

Coarse Sand 0.026-0.03S 0.028 

Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.03S 

Coarse Gravel 0.028 

Gobble 0.030-0.0SO 

Bou lder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.00S 0.002 o.oos 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Neg ligible 0.000-0 .004 0.002 0.002 0.002 

M inor O.OOS-0.01S 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.02S 0.016 0.020 0.016 

Large 
n3 

0.02S-O.OSO 

Vegetation Very Large O.OS0-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alternat ing n4 0.001-000S 

Cross Section Frequently Alternating 0.010-0.01S 

M inor 1.00 1.00 1.00 1.00 
Degree of Meandering Apprecia ble m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.04S O. OSS 0.045 



• 

• 

Table A-1 

By GL 
Check--~B~G~S--

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: PH ILLIPS WASH 

Date 4/28/ 2015 
-~~=~ Da te 5/22/ 2015 __ ;.......; __ 

Location : PHI LLIPS WASH -Reach 3 (From 5.2 mile north of Indian School Rd to 6.7 mile north of Indian School Rd ) 

Left Overbank Right Overbank 

Channel Cond it ions Components (East) Chan nel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

M inor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruct ion Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetat ion Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Va riations in Channel Occasionally Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Va lue: n = (nb + n1 + n2 + n3 + ndm 0.045 0.055 0.045 



• Photo 66- Wash T2 -R5W-S08 Left Overbank (Looking Southeast) 

• Photo 67 (Location 43) -Wash T2 -R5W-S08 Channel (Looking South) 



• Photo 68 -Wash T2 -R5W-S08 Right Overbank (Looking Southwest) 
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• 
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Table A-1 

By GL 
Check ___ B_G_S __ _ 

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: T2N-R5W-S08 

Date 4/28/2015 
---.-~--Date 5/22/2015 

Location : T2N-R5W-S08 -Reach 1 (From 2.3 mile north of Indian School Rd to 3.4 mile north of Indian School Rd) 

Left Overbank Right Overbank 

Channel Condit ions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 O.Q25 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Grave l nb 0.024 

Gravel 0 .028 -0 .035 

Coarse Gravel O.Q28 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
M inor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 
Minor 0.005-0.015 

Appreciab le 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

La rge 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 
Variations in Channel Occasionally Alternating n4 0.001-0005 

Cross Section Frequently Al ternating 0.010-0.015 

M inor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciab le m 1.15 

Severe 1.30 

Estimated Manning's "n" Va lue: n = (nb + n1 + n2 + n3 + n4)m 0.045 0.055 0.045 



• Photo 73 -Dickey Wash Channel (Looking South) 

Photo 74- Dickey Wash Right Overbank (Looking Southwest) 

• 



• Photo 75- Dickey Wash Left Overbank (Looking Southeast) 

. ~ .. 

• Photo 76- Dickey Wash Right Overbank (Looking 



• Photo 77- Dickey Wash Right Channel (Looking orth) 

• Photo 79- Dickey Wash Left Overbank (Looking 
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Table A-1 
By GL 

Check --~B~G~S--

Project: Luke Watershed Phase 2 Floodpla in Delineation Study, FCD 2014C003 

St ream : DICKEY WASH 

Date 4/ 28/ 2015 __ _;__.;.,.. __ 
Date 5/22/2015 __ _;__.;.,.. __ 

Location: DICKEY WASH -Reach 1 (From Indian School Rd to 1.1 mile north of Indian School Rd) 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channe l (West) 

Concrete 0.012-0.018 

Rock Cut O.D25 

Firm Soi l 0.025-0.032 0.025 O.D25 
Coarse Sand 0.026-0.035 0.028 

Channe l Material Fine Gravel nb 0.024 
Gravel 0.028-0.035 

Coarse Gravel 0.028 
Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
nz 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 
Variations in Channel Occasiona lly Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.05S 0.045 



• 

• Photo 81- Wash T2 -R5W-S33W Left Overbank (Looking Southeast) 



• Photo 82- Wash T2 -R5W-S33W Right Overbank (Looking Southwest) 
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Table A-1 
By GL - - - ---Check BGS 

Project: Luke Watershed Phase 2 Floodp lain Delineat ion Study, FCD 2014C003 

Stream : WASH T2N-R5W-S33W 

Date 4/28/ 2015 
--~~----Date 5/22/ 2015 

Location: WASH T2N-R5W-S33W -Reach 1 (From Indian Sch ool Rd to 0.5 mile south of Indian School Rd ) 

Left Overbank Right Overbank 

Channel Cond it ions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 0.025 

Coarse Sand 0.026-0.035 

Channel Material Fine Gravel nb 0.024 
Gravel 0 .028-0 .035 

' Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.003 0.002 

Moderat e 
nt 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciab le 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel· Occasionally Alternating n. 0.001-0005 

Cross Section Frequently Alternating 0.010-0.01S 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Est imated Manning's "n" Value: n = (nb + n1 + n2 + n3 + n4)m 0.045 0.050 0.045 



• 

- . . 
Photo 83 - Wash T2 -R5W-S33E Channel (Looking South) • 

Photo 84- Wash T2 -R5W-S33E Right Overbank (Looking Southwest) • 



• 

.. 

• Photo 86 -Wash T2 

• 



• Photo 88- Wash T2 -R5W-S33E Channel (Looking South) 

• -R5W-S33E Left Overbank (Looking Southeast) 



• 

Photo 90 - Wash T2 -R5W-S33E Right Overbank (Looking Southwest) 

Photo 91 - Wa h T2 -R5W-S33E Right Overbank (Looking 



• 

• Photo 92 - Wash T2 -R5W-S33E Channel (Looking orth) 

·. 
- ~ > 

Photo 94- Wash T2 -R5W-S33E Left Overbank (Looking ortheast) 



----------------------------------------~~~--

• 

Photo 98- Wash T2 -R5W-S33E Channel (Looking South) 



• Photo 99- Wash T2 -R5W-S33E Right Overbank (Looking Southwest) 



• 
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Table A-1 

By GL ------
Check BGS ------

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: WASH T2N-R5W-S33E 

Date 4/28/2015 __ ..;.,-~--
Date 6/11/2015 __ ...;.,......;.... __ 

Location: WASH T2N-R5W-S33E -Reach 1 (From Tonopa Salome Rd to 1.5 mile north ofTonopa Salome Rd} 

Left Overbank Right Overbank 

Channel Conditions Components (East} Channel (West} 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 
Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.015 0.016 

Large 
nl 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4}m 0.045 0.050 0.045 
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Table A-1 
By GL 

Check ---:::8-:::G~S--

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream : WASH T2N-R5W-S33E 

Date 4/28/2015 __ ...;.,......;... __ 
Date 5/22/2015 __ ...;.,......;... __ 

Location: WASH T2N-R5W-S33E -Reach 2 (From 1.5 mile north of Tonopa Salome Rd to 3.3 mile 

north ofTonopa Salome Rd) 

Left Overbank Right Overbank 

Channel Condit ions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 

Coarse Sand 0.026-0.035 0.028 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 
Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
M inor 0.001-0.005 0.002 0.005 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

M inor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small . 0.002-0.010 

Medium 0.010-0.025 0.016 0.025 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alternat ing n. 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.060 0.045 
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Table A-1 
By ___ G_L _ _ 

Check BGS ------
Project: Luke Watershed Phase 2 Floodplain De lineation Study, FCD 2014C003 

Stre am: WASH T2N-R5W-S33E 

Date 4/28/2015 
--~-=----Date 5/22/2015 __ ;.........; __ 

Location: WASH T2N-R5W-S33E -Reach 3 (From 3.3 mile north ofTonopa Salome Rd to 4.9 mile 

north of Tonopa Salome Rd } 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cu t 0.025 

Firm Soil 0.025-0.032 0.025 0.025 0.025 

Coa rse Sand 0.026-0.035 
Channe l Material Fine Gravel n b 0 .024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Bou lder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.003 0.002 

Moderate 
nt 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obst ruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alternating n. 0.001-0005 

Cross Section Frequen t ly Alternat ing 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 

Degree of Meandering Appreciab le m 1.15 
Severe 1.30 

Estimated Manning's "n" Va lue: n = (nb + n1 + n2 + n3 + n4)m 0.045 0.050 0.045 



• Photo 103- Wash T2 -R5W-S28 Left Overbank (Looking Southeast) 

"' ~ ~ 

• -R5W-S28 Channel (Looking South) 
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• Photo 108- Wash T2 -R5W-S28 Left Overbank (Looking ortheast) 



• 

.' • -R5W-S28 Channel (Looking 

. -

• Photo 110- Wash T2 -R5W-S28 Right Overbank (Looking orthwest) 
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-• Photo 111- Wash T2 -R5W-S28 Left Overbank (Looking 

• Photo 112- Wash T2 -R5W-S28 Channel (Looking South) 
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• Photo 113 - Wash T2N-R5W-S28 Right Overbank (Looking Southwest) 
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• Photo 117- Wash T2 -R5W-S28 Left Overbank (Looking Southeast) 

, 

• -R5W-S28 Channel (Looking South) 
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• Photo 119- Wash T2 -R5W-S28 Right Overbank (Looking Southwest) 
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Table A-1 
By GL 

Check ---B~G--5--

Project: Luke Watershed Phase 2 Floodplain Delineat ion Study, FCD 2014C003 

Stream: WASH T2N-RSW-S28 

Date 4/ 28/ 201S 
--~~~-

Date 5/22/2015 

Location: WASH T2N-RSW-S28-Reach 1 (From Tonopa Sa lome Rd to 0.8 mile north of Tonopa Sa lome Rd ) 

Left Overban k Right Overbank 

Channel Cond itions Components (East) Channe l (West) 

Concrete 0.012-0.018 

Rock Cut O.Q2S 

Firm Soil O.Q25-0.032 0.025 0.025 

Coarse Sand 0.026-0.03S O.Q28 
Channel Material Fine Gravel nb 0.024 

Gravel 0 .028-0 .035 

Coarse Gravel O.Q28 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
M inor 0.001-0.005 0.002 0.002 0.002 

Moderate 
nl 

0.006-0.010 
Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 
Minor O.OOS-0.01S 0.007 0.007 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.023 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alte rnating n4 0.001-0005 
Cross Section Frequently Alternating 0.010-0.01S 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciab le m 1.1S 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.050 0.055 0.050 
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Table A-1 

By GL ------Check BGS 

Project: Luke Watershed Phase 2 Floodp lain De linea t ion Study, FCD 2014C003 

Stream : WASH T3N-R5 W-S31 

Location : WASH T3N-RSW-S31 -Reach 1 (From 2 mile north of Wickenburg Rd t o 3 mile 

north of Wickenburg Rd) 

Left Overbank 

Dat e 4/ 28/ 2015 

----:-~-----Date 5/ 22/ 2015 

Right Overbank 

Chan nel Cond itions Components (East) Channel (West) 

Concret e 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 0.025 

Coarse Sand 0.026-0.035 
Channel Mat erial Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Grave l 0.028 

Gobble 0.030-0.0SO 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregulari t y 
Minor 0.001-0.005 0.002 0.003 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negl igible 0.000-0.004 0.002 0.002 0.002 

M inor O.OOS-O.OlS 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.0SO 

Vegetation Very La rge 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 
Va riat ions in Channel Occasionally Alternat ing n4 0.001-0005 

Cross Section Frequent ly Alterna ting 0.010-0.01S 

M inor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value: n = (nb + n 1 + n2 + n3 + n4)m 0.045 0.050 0.045 
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Table A-1 
By ___ G_L __ _ 

Check BGS ------
Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: WASH T3N-R5W-S30 

Date 4/28/ 2015 __....;.,.......;.,. __ 
Date 5/22/2015 __ ....;.,.......;.,. __ 

Location: WASH T3N-R5W-S30 -Reach 1 (From 2.2 mile north of Wickenburg Rd to 3 mile 

north of Wickenburg Rd) 

Left Overbank Right Overbank 

Channel Cond itions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 O.D25 0.025 0.025 

Coarse Sand 0.026-0.035 
Channe l Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.001-0.005 0.002 0.003 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
nz 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 
Variations in Channel Occasionally Alternating n. 0.001-0005 

Cross Sect ion Frequently Alternat ing 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciab le m 1.15 

Severe 1.30 

Estimated Manning's "n" Va lue: n = (nb + n1 + n2 + n3 + n.)m 0.045 0.050 0.045 
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Table A-1 
By ___ G_L __ _ 

Check BGS ------
Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: WASH T3N-R5W-S32E 

Date 4/28/2015 
--~~--

Date 6/12/2015 
--~~--

Location: WASH T3N-R5W-S32E -Reach 1 (From 4.2 mile north ofTonopa Salome Rd to 2.5 mile 

north ofTonopa Salome Rd) 

Left Overbank Right Overbank 

Channel Conditions Components (East) Channel (West) 

Concrete 0.012-0.018 

Rock Cut O.Q25 

Firm Soil 0.025-0.032 0.025 0.025 0.025 

Coarse Sand 0.026-0.035 

Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
M inor 0.001-0.005 0.002 0.003 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciab le 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channel Occasionally Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 

Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.050 0.045 
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Table A-1 
By GL ------Check BGS 

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: WASH T2N-RSW-SOSE 

Date 4/ 28/2015 
--~~~-

Date 5/ 22/ 2015 

Location: WASH T2N-RSW-SOSE -Reach 1 (From 3.4 mile north of Tonopa Salome Rd to 4.2 mile 

north ofTonopa Salome Rd) 

Left Overbank Right Overbank 

Channel Conditions Components (East ) Channel (West) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 0.025 

Coarse Sand 0.026-0.035 
Channe l Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregu larity 
M inor 0.001-0.005 0.002 0.003 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.()15 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variations in Channe l Occasionally Alternating n. 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n " Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.050 0.045 
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Table A-1 
By ___ G_ L _ _ _ 

Check BGS -----
Project: Luke Watershed Phase 2 Floodplain Del ineation Study, FCD 2014C003 

Stream: WASH T2N-R5W-S05W 

Date 4/28/2015 
--~~--

Date 5/22/2015 
--~~--

Location : WASH T2N-R5W-S05W -Reach 1 (From 3.6 mile north of Tonopa Sa lome Rd to 4.4 mile 

north of Tonopa Sa lome Rd) 

Left Overbank Right Overbank 

Channe l Cond itions Components (East) Channe l (West) 

Concrete 0.012-0.018 

Rock Cut O.Q25 

Firm Soi l 0.025-0.032 0.025 0.025 0.025 

Coarse Sand 0.026-0.035 
Channel Material Fine Gravel nb 0 .024 

Gravel O.Q28-0.D35 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Bou lder 0.040-0.070 

Smooth 0.000 

Degree of Irregulari ty 
Minor 0.001-0.005 0.002 0.003 0.002 

Moderate 
nt 

0.006-0.010 

Severe 0.011-0.020 

Negligible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruction Severe 0.040-0.060 

Small 0.002-0.010 

Med ium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vege tation Very Large 0.050-0.100 

Grad ual 0.000 0.000 0.000 0.000 

Variat ions in Channel Occasionally Alternating n4 0.001-0005 

Cross Section Frequently Alternating 0.010-0.015 

M inor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

Severe 1.30 

Estimated Manning's "n" Value : n = (nb + n1 + n2 + n3 + n4)m 0.045 0.050 0.045 
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Table A-1 

By GL - - - - - -Check BGS 

Project: Luke Watershed Phase 2 Floodplain Delineation Study, FCD 2014C003 

Stream: WASH T2N-R5W-S21 

Da te 4/ 28/ 2015 
--~-:---

Date 5/ 22/ 2015 _,__;___;. __ 

Location: WASH T2N-R5W-S21 -Reach 1 (From 0.2 mile north of Tonopa Salome Rd t o 0.8 mile 

north of Tonopa Sa lome Rd ) 

Left Overbank Righ t Overbank 

Channel Condit ions Components (East) Channel (West ) 

Concrete 0.012-0.018 

Rock Cut 0.025 

Firm Soil 0.025-0.032 0.025 0.025 0.025 

Coarse Sand 0.026-0.035 
Channel Material Fine Gravel nb 0.024 

Gravel 0.028-0.035 

Coarse Gravel 0.028 

Gobble 0.030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
M inor 0.001-0.005 0.002 0.003 0.002 

Moderate 
nl 

0.006-0.010 

Severe 0.011-0.020 

Negl igible 0.000-0.004 0.002 0.002 0.002 

Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Effects of Obstruct ion Severe 0.040-0.060 

Small 0.002-0.010 

Medium 0.010-0.025 0.016 0.020 0.016 

Large 
n3 

0.025-0.050 

Vegetation Very Large 0.050-0.100 

Gradual 0.000 0.000 0.000 0.000 

Variat ions in Channel Occas ionally Alt ernating n4 0.001-0005 

Cross Section Frequently Alternat ing 0.010-0.015 

Minor 1.00 1.00 1.00 1.00 
Degree of Meandering Appreciable m 1.15 

- Severe 1.30 

Estimated Manning's "n" Value: n = (nb + n1 + n2 + n3 + n4)m 0.045 0.050 0.045 
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Contract FCD 20 l4C003, As ignment #2 
Luke Water hed Phase 2 Floodplain Delineation Study 

FIELD RECONNAISSANCE 

APPENDIX B 

Field Reconnais ance Report 

PHOTO AND REACH LOCATION MAP 

(PLEASE BE NOTED THAT THE REACH LIMITS 
SHOWN HERE ARE DIFFERENT FROM THOSE 
IN HEC-RAS MODELS AND BASELINE/CROSS
SECTION SHAPEFILES) 
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Photo and Reach Location Map 
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Photo and Reach Location Map 
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Luke Watershed Phase 2 
Floodplain Delineation Study 

Photo and Reach Location Map 
(Wash T2N-R6W-S36 REACH 1 & 2) 
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Luke Watershed Phase 2 
Floodplain Delineation Study 

Photo and Reach Location Map 
(Wash T2N-R6W-S36 REACH 3) 
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Luke Watershed Phase 2 
Floodplain Delineation Study 

Photo and Reach Location Map 
(PHILLIPS WASH REACH 2) 
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E.3 Expansion and Contraction Coefficients 
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River Reach River Station Contraction Expansion 

1 Dickey Wash 3 7.011 0.1 0.3 

2 Dickey Wash 3 6.941 0.1 0.3 

3 Dickey Wash 3 6.86 0.1 0.3 

4 Dickey Wash 3 6.771 0.1 0.3 

5 Dickey Wash 3 6.676 0.1 0.3 

6 Dickey Wash 3 6.601 0.1 0.3 

7 Dickey Wash 3 6.502 0.1 0.3 

8 Dickey Wash 3 6.419 0.1 0.3 

9 Dickey Wash 3 6.314 0.1 0.3 

10 Dickey Wash 3 6.224 0.1 0.3 

11 Dickey Wash 3 6.126 0.1 0.3 

12 Dickey Wash 3 6.053 0.1 0.3 

13 Dickey Wash 3 5.971 0.1 0.3 
14 Dickey Wash 3 5 .888 0 .1 0 .3 

15 Dickey Wash 3 5.862 0.1 0.3 

16 Dickey Wash 3 5.799 0.1 0.3 

17 Ph illips Wash 13 14.712 0.1 0.3 

18 Ph illips Wash 13 14.642 0.1 0.3 

19 Phillips Wash 13 14.536 0.1 0.3 

20 Ph illips Wash 13 14.443 0.1 0.3 

21 Phillips Wash 13 14.347 0.1 0.3 

22 Ph illips Wash 13 14.244 0.1 0.3 

• 23 Ph illips Wash 13 14.155 0.1 0.3 

24 Ph illips Wash 13 14.077 0.1 0.3 

25 Ph illips Wash 13 13.999 0.1 0.3 

26 Ph illips Wash 13 13.9 0.1 0.3 

27 Phillips Wash 13 13.821 0.1 0.3 

28 Ph illips Wash 13 13.716 0.1 0.3 

29 Ph illips Wash 13 13.636 0.1 0.3 

30 Ph ill ips Wash 13 13.537 0.1 0.3 

31 Phillips Wash 13 13.462 0.1 0.3 

32 Ph illips Wash 13 13.359 0.1 0.3 

33 Ph illips Wash 13 13.266 0.1 0.3 

34 Phillips Wash 13 13.13 0.1 0.3 

35 Ph illips Wash 13 13.046 0.1 0.3 

36 Ph illips Wash 13 12.874 0.1 0.3 

37 Phillips Wash 12 12.779 0.1 0.3 

38 Phillips Wash 12 12.766 0.1 0.3 

39 Phillips Wash 11 12.742 0.1 0.3 

40 Phillips Wash 11 12.678 0.1 0.3 

41 Ph illips Wash 11 12.564 0.1 0.3 

42 Phillips Wash 10 12.513 0.1 0.3 

43 Phillips Wash 10 12.481 0.1 0.3 

44 Phillips Wash 10 12.32 0.1 0.3 

45 Phillips Wash 10 12.195 0.1 0.3 

46 Phillips Wash 10 12.109 0.1 0.3 

• 47 Phill ips Wash 10 12.024 0.1 0.3 

48 Ph illips Wash 10 11.948 0.1 0.3 
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49 Phillips Wash 10 11.873 0.1 0.3 

50 Phillips Wash 10 11.791 0.1 0.3 

51 Phillips Wash 10 11.721 0.1 0.3 
52 Ph illips Wash 10 11.621 0.1 0.3 

53 Ph il lips Wash 10 11.539 0.1 0.3 
54 Ph il lips Wash 10 11.454 0.1 0.3 
55 Ph ill ips Wash 10 11.384 0.1 0.3 

56 Phillips Wash 10 11.313 0.1 0.3 
57 Ph il lips Wash 10 11.224 0.1 0.3 
58 Phil lips Wash 10 11.137 0.1 0.3 
59 Ph illips Wash 10 11.052 0.1 0.3 
60 Phillips Wash 10 10.951 0.1 0.3 

61 Phillips Wash 10 10.876 0.1 0.3 
62 Ph i llips Wash 10 10.775 0 .1 0 .3 

63 Phillips Wash 10 10.671 0.1 0.3 
64 Phillips Wash 10 10.562 0.1 0.3 
65 Phillips Wash 10 10.504 0.1 0.3 
66 Phillips Wash 10 10.424 0.1 0.3 
67 Phillips Wash 10 10.35 0.1 0.3 
68 Ph illips Wash 10 10.287 0.1 0.3 
69 Phillips Wash 10 10.108 0.1 0.3 
70 Phil lips Wash 10 10.042 0.1 0.3 

• 71 Phillips Wash 10 9.959 0.1 0.3 
72 Ph illips Wash 10 9.926 0.1 0.3 
73 Ph il lips Wash 10 9.812 0.1 0.3 
74 Ph illips Wash 10 9.703 0.1 0.3 
75 Phillips Wash 9 9.556 0.1 0.3 
76 Phil lips Wash 9 9.499 0.1 0.3 
77 Ph illips Wash 9 9.419 0.1 0.3 
78 Ph ill ips Wash 9 9.319 0.1 0.3 
79 Ph illips Wash 9 9.227 0.1 0.3 
80 Ph illips Wash 9 9.127 0.1 0.3 
81 Phillips Wash 9 9.033 0.1 0.3 
82 Phillips Wash 9 8.945 0.1 0.3 
83 Ph illips Wash 9 8.848 0.1 0.3 
84 Ph illi ps Wash 9 8.764 0.1 0.3 

85 Phillips Wash 9 8.661 0.1 0.3 
86 Phillips Wash 9 8.585 0.1 0.3 
87 Phillips Wash 9 8.52 0.1 0.3 
88 Ph illips Wash 9 8.425 0.1 0.3 
89 Ph illips Wash 9 8.342 0.1 0.3 
90 Ph illips W ash 9 8.26 0.1 0.3 
91 Ph illips Wash 9 8.172 0.1 0.3 
92 Ph illips Wash 9 8.079 0.1 0.3 
93 Ph illips Wash 9 7.989 0.1 0.3 
94 Phillips Wash 9 7.854 0.1 0.3 

• 95 Ph il lips Wash 9 7.753 0.1 0.3 
96 Ph illips Wash 9 7.661 0.1 0.3 



River Reach Rive r Station Contraction Expa nsion 

97 Ph illi ps Wash 9 7 .578 0.1 0.3 

98 Ph illips Wash 9 7.471 0.1 0 .3 

99 Ph illips Wash 9 7.408 0.1 0.3 

100 Ph illips Wash 9 7.322 0.1 0.3 

101 Ph illips Wash 9 7 .236 0.1 0.3 

102 Ph illips Wash 9 7.154 0.1 0.3 

103 Ph illi ps Wash 9 7.07 0.1 0.3 

104 Phillips-Branch 1 0.281 0.1 0.3 

105 Ph ill ips-Branch 1 0 .229 0.1 0.3 

106 Ph ill ips-Branch 1 0.14 0 .1 0.3 

107 Ph il lips-Branch 1 0.057 0.1 0.3 

108 517-Branch 1 0.938 0.1 0 .3 

109 517-Branch 1 0 .89 0.1 0 .3 
110 517-Branch 1 0.768 0.1 0 .3 

111 517-Branch 1 0.675 0.1 0 .3 

112 517-Branch 1 0.593 0.1 0 .3 

113 517-Branch 1 0 .518 0.1 0.3 

114 517-Branch 1 0 .432 0.1 0.3 

115 517-Branch 1 0 .297 0.1 0.3 

116 517-Branch 1 0 .164 0.1 0.3 

117 517-Branch 1 0.093 0.1 0.3 

118 T15-R5W-517 5 13.943 0.1 0.3 

119 T15-R5W-517 5 13.855 0.1 0.3 • 120 T15-R5W-517 5 13.796 0.1 0.3 

121 T15-R5W-517 5 13.729 0.1 0 .3 

122 T15-R5W-517 5 13.638 0.1 0.3 

123 T15-R5W-517 5 13.535 0.1 0.3 

124 T15-R5W-517 5 13.453 0.1 0.3 

125 T15-R5W-517 5 13.359 0.1 0.3 

126 T15-R5W-517 5 13.272 0.1 0.3 

127 T15-R5W-517 4 13.167 0.1 0.3 

128 T15-R5W-517 4 13.116 0.1 0 .3 

129 T15-R5W-517 4 13.077 0.1 0.3 

130 T15-R5W-517 4 12.985 0.1 0.3 

131 T15-R5W-517 4 12.932 0.1 0.3 

132 T15-R5W-517 4 12.832 0.1 0.3 

133 T15-R5W-517 4 12.745 0.1 0.3 

134 T15-R5W-517 4 12.667 0.1 0.3 

135 T15-R5W-517 4 12.555 0.1 0.3 

136 T15-R5W-517 4 12.45 0 .1 0.3 

137 T15-R5W-517 4 12.385 0.1 0.3 

138 T15-R5W-517 3 12.301 0.1 0.3 

139 T15-R5W-517 3 12.262 0.1 0.3 

140 T15-RSW-517 3 12.175 0.1 0.3 

141 T15-RSW-517 3 12.083 0.1 0.3 

142 T15-R5W-517 3 11.987 0.1 0.3 

• 143 T2N-R5W-505E 1 0 .928 0.1 0 .3 

144 T2N -R5W-505E 1 0 .864 0.1 0.3 
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145 T2N-R5 W-S05E 1 0.772 0.1 0.3 

146 T2N-R5W-S05E 1 0.662 0.1 0.3 

147 T2N-R5W-S05E 1 0.569 0.1 0.3 

148 T2N-R5W-505E 1 0.472 0.1 0.3 

149 T2N-R5W-S05E 1 0.385 0.1 0.3 

150 T2N-R5W-S05E 1 0.293 0.1 0.3 

151 T2N-R5W-S05E 1 0.194 0.1 0.3 

152 T2N-R5W-505E 1 0.122 0.1 0.3 

153 T2N-R5W-S05W 1 0.898 0.1 0.3 

154 T2N-R5W-S05W 1 0.8 0.1 0.3 

155 T2N-R5W-S05W 1 0.705 0.1 0.3 

156 T2N-R5W-505W 1 0.588 0.1 0.3 

157 T2N-R5W-S05W 1 0.517 0.1 0.3 
158 T2 N- RSW-SOSW 1 0 .416 0 .1 0 .3 

159 T2N-R5W-S05W 1 0.32 0.1 0.3 

160 T2N-R5W-S05W 1 0.225 0.1 0.3 

161 T2N- R5W-505W 1 0.126 0.1 0.3 

162 T2N-R5W-505W 1 0.06 0.1 0.3 

163 T2N -R5W-508 1 1.167 0.1 0.3 

164 T2N-R5W-S08 1 1.084 0.1 0.3 

165 T2N-R5W-S08 1 0.985 0.1 0.3 

166 T2N-R5W-508 1 0.903 0.1 0.3 

• 167 T2N-R5W-S08 1 0.809 0.1 0.3 

168 T2N-R5W-S08 1 0.741 0.1 0.3 
169 T2N-R5W-S08 1 0.649 0.1 0.3 

170 T2N-R5W-508 1 0.565 0.1 0.3 

171 T2N-R5W-S08 1 0.507 0.1 0.3 

172 T2N-R5W-S08 1 0.448 0.1 0.3 

173 T2N-R5W-S08 1 0.409 0.1 0.3 

174 T2N-R5W-S08 1 0.323 0.1 0.3 

175 T2N-R5W-S08 1 0.212 0.1 0.3 

176 T2N-R5W-S08 1 0.131 0.1 0.3 

177 T2N-R5W-S19 2 2.255 0.1 0.3 
178 T2N-R5W-S19 2 2.136 0.1 0.3 
179 T2N-R5W-S19 2 2.015 0.1 0.3 

180 T2N- R5W-S19 1 1.971 0.1 0.3 

181 T2N-R5W-S19 1 1.915 0.1 0.3 

182 T2N-R5W-S19 1 1.812 0.1 0.3 

183 T2N- R5W-S19 1 1.718 0.1 0.3 

184 T2N- R5W-S19 1 1.645 0.1 0.3 

185 T2N-R5W-S19 1 1.528 0.1 0.3 

186 T2N-R5W-S19 1 1.423 0.1 0.3 

187 T2N-R5W-S19 1 1.33 0.1 0.3 

188 T2N-R5W-S19 1 1.255 0.1 0.3 

189 T2N-R5W-S19 1 1.154 0.1 0.3 

190 T2N-R5W-S19 1 1.069 0.1 0.3 

• 191 T2N-R5W-S19 1 0.96 0.1 0.3 

192 T2N-R5W-S19 1 0.853 0.1 0.3 
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193 T2N-R5W-S19 1 0.768 0.1 0.3 

194 T2N-R5W-S19 1 0.67 0.1 0.3 

195 T2N-R5W-S19 1 0.57 0.1 0.3 

196 T2N-R5W-S19 1 0.467 0.1 0.3 

197 T2N-R5W-S19 1 0.375 0.1 0.3 

198 T2N-R5W-S19 1 0.291 0.1 0.3 

199 T2N-R5W-S19 1 0.196 0.1 0.3 

200 T2N-R5W-S19 1 0.131 0.1 0.3 

201 T2N-R5W-S19 1 0.072 0.1 0.3 

202 T2N-R5W-S19 1 0 0.1 0.3 

203 T2N-R5W-S19W 1 0.44 0.1 0.3 

204 T2N-R5W-S19W 1 0.311 0.1 0.3 

205 T2N-R5W-S19W 1 0.191 0.1 0.3 

206 T2N-RSW-519W 1 0.046 0.1 0.3 

207 T2N-R5W-S21 1 0.645 0.1 0.3 

208 T2N-R5W-S21 1 0.55 0.1 0.3 

209 T2N-R5W-S21 1 0.453 0.1 0.3 

210 T2N-R5W-521 1 0.359 0.1 0.3 

211 T2N-R5W-521 1 0.265 0.1 0.3 

212 T2N-R5W-S21 1 0.164 0.1 0.3 

213 T2N-R5W-S21 1 0.079 0.1 0.3 

214 T2N-R5W-S28 2 1.119 0.1 0.3 

215 T2N-R5W-528 2 1.053 0.1 0.3 

216 T2N-R5W-S28 2 0.979 0.1 0.3 

217 T2N-R5W-S28 2 0.904 0.1 0.3 

218 T2N-R5W-528 2 0.796 0.1 0.3 

219 T2N-R5W-528 2 0.718 0.1 0.3 

220 T2N -R5W-528 2 0.636 0.1 0.3 

221 T2N-R5W-528 2 0.585 0.1 0.3 

222 T2N-R5W-S28 2 0.458 0.1 0.3 

223 T2N-R5W-528 2 0.327 0.1 0.3 

224 T2N-R5W-S28 2 0.261 0.1 0.3 

225 T2N-R5W-533E 9 8.631 0.1 0.3 

226 T2N-R5W-533E 9 8.546 0.1 0.3 

227 T2N-R5W-S33E 9 8.442 0.1 0.3 

228 T2N-R5W-S33E 9 8.352 0.1 0.3 

229 T2N-R5W-533E 9 8.265 0.1 0.3 

230 T2N-R5W-S33E 9 8.171 0.1 0.3 

231 T2N-R5W-533E 9 8.052 0.1 0.3 

232 T2N-R5W-S33E 8 7.927 0.1 0.3 

233 T2N-R5W-S33E 8 7.864 0.1 0.3 

234 T2N-R5W-533E 8 7.783 0.1 0.3 

235 T2N-R5W-533E 8 7.678 0.1 0.3 

236 T2N-R5W-533E 8 7.587 0.1 0.3 

237 T2N-R5W-S33E 8 7.491 0.1 0.3 

238 T2N-R5W-533E 8 7.399 0.1 0.3 

• 239 T2N-R5W-533E 8 7.303 0.1 0.3 

240 T2N-R5W-S33E 8 7.219 0.1 0.3 
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241 T2N-R5W-S33E 7 7.162 0.1 0.3 

242 T2N-R5W-S33E 7 7.086 0.1 0.3 

243 T2N-R5W-S33E 7 6.973 0.1 0.3 

244 T2N-R5W-S33E 7 6.905 0.1 0.3 

245 T2N-R5W-S33E 6 6.789 0.1 0.3 

246 T2N-R5W-S33E 6 6.687 0.1 0.3 

247 T2N-R5W-S33E 6 6.585 0.1 0.3 

248 T2N-R5W-S33E 6 6.503 0.1 0.3 

249 T2N-R5W-S33E 6 6.44 0.1 0.3 

250 T2N-R5W-S33E 6 6.356 0.1 0.3 

251 T2N-R5W-S33E 6 6.245 0.1 0.3 

252 T2N-R5W-S33E 6 6.164 0.1 0.3 

253 T2N-R5W-S33E 6 6.077 0.1 0.3 
254 T2N - RSW-S33E 6 6 .004 0.1 0 .3 

255 T2N-RSW-533E 6 5.911 0.1 0.3 

256 T2N-R5W-533E 6 5.817 0.1 0.3 

257 T2N-R5W-S33E 6 5.715 0.1 0.3 

258 T2N-R5W-S33E 6 5.628 0.1 0.3 

259 T2N-R5W-S33E 6 5.529 0.1 0.3 

260 T2N-R5W-533E 6 5.421 0.1 0.3 

261 T2N-R5W-533E 6 5.328 0.1 0.3 

262 T2N-R5W-S33E 6 5.226 0.1 0.3 

• 263 T2N-R5W-S33E 6 5.127 0.1 0.3 

264 T2N-R5W-S33E 6 5.036 0.1 0.3 

265 T2N-R5W-533E 6 4.952 0.1 0.3 

266 T2N-R5W-S33E 6 4.854 0.1 0.3 

267 T2N-R5W-S33E 6 4.769 0.1 0.3 

268 T2N-R5W-S33E 6 4.685 0.1 0.3 

269 T2N-R5W-S33E 6 4.6 0.1 0.3 

270 T2N-R5W-S33E 6 4.514 0.1 0.3 

271 T2N-R5W-S33E 6 4.416 0.1 0.3 

272 T2N-R5W-533E 6 4.335 0.1 0.3 

273 T2N-R5W-533E 6 4.229 0.1 0.3 

274 T2N-R5W-S33E 6 4.144 0.1 0.3 

275 T2N-R5W-S33E 6 4.057 0.1 0.3 

276 T2N-R5W-533E 6 3.964 0.1 0.3 

277 T2N-R5W-S33E 6 3.879 0.1 0.3 

278 T2N-R5W-533E 6 3.801 0.1 0.3 

279 T2N-R5W-533E 6 3.709 0.1 0.3 

280 T2N-R5W-S33E 6 3.622 0.1 0.3 

281 T2N-R5W-S33E 6 3.52 0.1 0.3 

282 T2N-R5W-S33E 6 3.446 0.1 0.3 

283 T2N-R5W-S33E 5 3.35 0.1 0.3 

284 T2N-R5W-S33E 5 3.271 0.1 0.3 

285 T2N-R5W-S33E 5 3.196 0.1 0.3 

286 T2N-R5W-533E 5 3.111 0.1 0.3 

• 287 T2N-R5W-S33W 2 1.668 0.1 0.3 

288 T2N-R5W-533W 2 1.572 0.1 0.3 
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289 T2N-R5W-S33W 2 1.487 0.1 0.3 

290 T2N-R5W-S33W 2 1.369 0.1 0.3 

291 T2N-R5W-S33W 2 1.274 0.1 0.3 

292 T2N-R5W-S33W 2 1.157 0.1 0.3 

293 T2N-R6W-S36 2 6.728 0.1 0.3 

294 T2N-R6W-S36 2 6.615 0.1 0.3 

295 T2N-R6W-S36 2 6.532 0.1 0.3 

296 T2N-R6W-S36 2 6.429 0.1 0.3 

297 T2N-R6W-S36 2 6.338 0.1 0.3 

298 T2N-R6W-S36 2 6.277 0.1 0.3 

299 T2N-R6W-S36 2 6.236 0.1 0.3 

300 T2N-R6W-S36 2 6.206 0.1 0.3 

301 T2N-R6W-S36 2 6.165 0.1 0.3 
302 T2N-R6W-536 2 6.149 0.1 0.3 

303 T2N-R6W-S36 2 6.125 0.1 0.3 

304 T2N-R6W-S36 2 6.112 lnl Struct 

305 T2N-R6W-S36 2 6.103 0.1 0.3 

306 T2N-R6W-S36 2 6.05 0.1 0.3 

307 T2N-R6W-S36 2 5.949 0.1 0.3 

308 T2N-R6W-S36 2 5.851 0.1 0.3 

309 T2N-R6W-S36 2 5.765 0.1 0.3 

310 T2N-R6W-S36 2 5.648 0.1 0.3 

• 311 T2N-R6W-S36 2 5.564 0.1 0.3 

312 T2N-R6W-S36 2 5.475 0.1 0.3 

313 T2N-R6W-S36 2 5.38 0.1 0.3 

314 T2N-R6W-S36 2 5.285 0.1 0.3 

315 T2N-R6W-S36 2 5.186 0.1 0.3 

316 T2N-R6W-S36 2 5.095 0.1 0.3 

317 T2N-R6W-S36 2 4.991 0.1 0.3 

318 T2N-R6W-S36 2 4.893 0.1 0.3 

319 T2N-R6W-S36 2 4.804 0.1 0.3 

320 T2N-R6W-S36 2 4.722 0.1 0.3 

321 T2N-R6W-S36 2 4.605 0.1 0.3 

322 T2N-R6W-S36 2 4.507 0.1 0.3 

323 T2N-R6W-S36 2 4.407 0.1 0.3 

324 T2N-R6W-S36 2 4.32 0.1 0.3 

325 T2N -R6W-S36 2 4.235 0.1 0.3 

326 T2N-R6W-S36 2 4.128 0.1 0.3 
327 T2N-R6W-S36 2 4.043 0.1 0.3 

328 T2N-R6W-S36 2 3.955 0.1 0.3 

329 T2N-R6W-S36 2 3.869 0.1 0.3 

330 T2N -R6W-S36 2 3.775 0.1 0.3 

331 T2N-R6W-S36 2 3.688 0.1 0.3 

332 T2N-R6W-S36 2 3.608 0.1 0.3 

333 T2N-R6W-S36 2 3.524 0.1 0.3 

334 T2N-R6W-S36 2 3.431 0.1 0.3 • 335 T2N-R6W-S36 2 3.345 0.1 0.3 

336 T2N-R6W-S36 2 3.256 0.1 0.3 
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337 T2N-R6W-S36 2 3.189 0.1 0.3 

338 T2N-R6W-S36 2 3.083 0.1 0.3 

339 T2N-R6W-S36 2 2.982 0.1 0.3 

340 T2N-R6W-S36 2 2.889 0.1 0.3 

341 T2N-R6W-S36 2 2.802 0.1 0.3 

342 T2N-R6W-S36 2 2.708 0.1 0.3 

343 T2N-R6W-S36 2 2.665 0.1 0.3 

344 T2N-R6W-S36 2 2.612 0.1 0.3 

345 T2N-R6W-S36 2 2.517 0.1 0.3 

346 T2N-R6W-S36 2 2.438 0.1 0.3 

347 T2N-R6W-S36 2 2.335 0.1 0.3 

348 T2N-R6W-S36 2 2.262 0.1 0.3 

349 T2N-R6W-S36 2 2.185 0.1 0.3 

350 T2N-R6W-S36 2 2.1 23 0.1 0.3 

351 T3N-R5W-S30 1 0.621 0.1 0.3 

352 T3N-R5W-S30 1 0.554 0.1 0.3 

353 T3N-R5W-S30 1 0.472 0.1 0.3 

354 T3N-R5W-S30 1 0.384 0.1 0.3 

355 T3N-R5W-S30 1 0.301 0.1 0.3 

356 T3N-R5W-S30 1 0.201 0.1 0.3 

357 T3N-R5W-S30 1 0.119 0.1 0.3 

358 T3N-R5W-S31 2 1.179 0.1 0.3 

359 T3N-R5W-S31 2 1.117 0.1 0.3 • 360 T3N-R5W-S31 2 1.045 0.1 0.3 

361 T3N-R5W-S31 2 0.945 0.1 0.3 

362 T3N-R5W-S31 2 0.854 0.1 0.3 

363 T3N-R5W-S31 2 0.835 0.1 0.3 

364 T3N-R5W-S31 2 0.763 0.1 0.3 
365 T3N-R5W-S31 2 0.678 0.1 0.3 
366 T3N-R5W-S31 2 0.615 0.1 0.3 
367 T3N-R5W-S31 2 0.454 0.1 0.3 

368 T3N-R5W-S31 1 0.308 0.1 0.3 

369 T3N-R5W-S31 1 0.219 0.1 0.3 

370 T3N-R5W-S31 1 0.127 0.1 0.3 

371 T3N-R5W-S31 1 0.024 0.1 0.3 

372 T3N-R5W-S32E 1 1.07 0.1 0.3 

373 T3N-R5W-S32E 1 0.991 0.1 0.3 

374 T3N-R5W-S32E 1 0.906 0.1 0.3 
375 T3N-R5W-S32E 1 0.836 0.1 0.3 
376 T3N-R5W-S32E 1 0.706 0.1 0.3 

377 T3N -R5W-S32E 1 0.604 0.1 0.3 

378 T3N-R5W-S32E 1 0.507 0.1 0.3 

379 T3N-RSW-S32E 1 0.422 0.1 0.3 

380 T3N -R5W-S32E 1 0.335 0.1 0.3 

381 T3N-R5W-S32E 1 0.234 0.1 0.3 

382 T3N-R5W-S32E 1 0.136 0.1 0.3 

• 



• E.S Hydraulic Calculations 

Check-RAS outputs, HEC-RAS digital models, and HEC-RAS report are provided on the DVD disk . 

• 

• 



• 

• 

HEC-RAS Project: 

Plan File: 

Geometry File: 

Flow File: 

Report Date: 

cHECk-RAS Report 

lukeph2fds.prj 

lukeph2fds.p01 

lukeph2fds. gO 1 

/ukeph2fds.f01 

5/ 16/2016 

Messaqe ID Messaqe Cross sections affected 
IW TF Olf This is an InlineWeir section . 6.112(InlineWeir) 

The selected profile is 
$profilename$. 
Type of flow is weir flow 
because, 

1. Weir flow discharge 
is equal to $qweir$ 

2. Gate flow discharge 
is zero. 

MP SW OlDK The name of the stream is 
($streamname$). 
The flow regime is subcritical or 
mixed flow . 
Starting water-surface elevations 
are computed from Known WSELs as 
the downstream boundary 
condition. 
Provide backup information on 
Known water-surface elevations or 
use same energy slope for all the 
profiles as the starting boundary 
condition and rerun the plan . 

Comments 

Weir discharge is 

expected . No gate 

flow . 

Known water sur -

face elevations 
are from previous 

study which is in-

eluded in DVD . 



NT RC OS 

• 

• 

The left overbank n-value of 
$nlob$ and the right overbank 
n-value of $nrob$ are less than 
or equal to the channel n-value 
of $nch$ . 
Follow the procedure in (FHWA, 
1984) to compute the n-value for 
the natural floodplain and the 
channel . 
Or follow the procedure in (USGS, 
1977) to compute the n-value for 
urban development. 
Please submit supporting 
information on the evaluation of 
n-values. 

Manning' s ·'n" value were 
determined using the 
methodology outlined in 
the Estimated Manning's 
Roughness Coefficients fo r 
Stream Channels and Flood 
Plains in Maricopa County, 
Arizona prepared by B.W. 
Thorn en and H.W. 
Hjalmarson i.n April 1991 
for USGS . 

5.862; 5.888; 5.971; 6.053; 
6 . 126; 6.224; 6.314; 6.419; 
6.502; 6.601; 6.676; 6.771; 6.86; 
6 . 941; 7.011; 5.799; 9.812; 
9 . 926; 9.959; 10.042; 10.108; 
10.35 ; 10.424; 10.504; 10.562; 
10.671 10.876; 10.951; 11.052 ; 
11.137 11.224; 11.313; 11.384; 
11.454 11.539; 11.791; 11.948; 
12 . 024 12.109; 12.195; 12.481; 
12.513 12.678; 12.742 ; 12 . 564; 
12.766 13.046; 13.13; 13.266; 
13.359 13.462; 13.537; 13.636; 
13.716 13.821; 13.9; 13.999; 
1 4 .077 14.155; 14.244; 14.347; 
14.443 14.536; 14.642; 14.712; 
7 . 154; 7.236; 7 . 322 ; 7 . 408; 
7.471; 7.578; 7 . 661; 7.753; 
7 . 854; 7.989; 8.079; 8.26; 8 . 342; Fieldreconnaissanceand 
8 . 661; 8.848; 9.499; 9.556; 
12 . 874; 0 . 14; 0 . 229; 0 . 281; 
0.057; 0.164; 0.297; 0.432; 

aerial photo examination 
have been conducted to de-

0.518; 0.593; 0.675; 0.768; 0.89; ri vetheManni.ng' n value 
0.938 ; o.093; 12.083; 12.175; usedinthemodel. 
12.262 12.301; 11.987; 12 . 45; 
12.555 12.667; 12 . 745; 12 . 832; 
12 . 932 13. 116; 13 .167; 12 . 385; The overbank Manning' n 
13.359 13.453; 13.535; 13 . 638; 
13.729 13.796; 13.855; 13.943 ; values lessthanthoeof 
0 . 194; 0.293 ; 0.385; 0. 472 ; mainchannelsmostlybe-
o . s69; o.662 ; o . 772; o . 864; 
o . 928 ; 13.212; o. 122; o. 126; cau e the dense vegetation 
0 . 225; 0.32; 0 . 416; 0.517; 0 . 588; inmainchannelwhile 
0 . 705; 0.8; 0.898; 0.06; 0.212; . . 
o . 323; o . 409; o . 448; o . 507; I spar e vegetatiOn tn 

0 . 565; 0.649; 0.741; 0.809; overbankareas. 
0.903; 0.985; 1.084; 1.167; 
0 . 072; 0.131; 0.291; 0 . 375; 
0 . 467 ; 0.57; 0.768; 0 . 853; 1 . 069 ; 
1.154 ; 1.255; 1.33; 1.423; 1.718; 
1.812; 1.915; 1 . 971; 2 . 136; 
2.255; 0.191; 0.311; 0.44; 2 . 015; 
0.046; 0.164; 0.265; 0.359; 
0.453; 0.55; 0.645; 0.079; 0.327; 
0.458; 0.585; 0.636; 0.718; 
0.796; 0.904; 0.979; 1.053; 
1 . 119; 0.261; 3.196; 3.271; 3.35; 
3.111; 3.52; 3.622; 3.709; 3.801; 
3.879; 3.964; 4.057; 4.144; 
4 . 229; 4.335; 4.416; 4.514; 4.6; 
4.685; 4 . 769; 4.854; 4.952; 
5.036; 5 . 127; 5.226; 5.328; 
5.421; 5.529; 5.628; 5.715; 
5 . 817; 5.911; 6 . 004; 6.077; 
6.16 4 ; 6 . 245; 6 . 356; 6 . 44; 6.503; 
6.585; 6.687; 6 . 789; 3 . 446; 
6 . 973; 7.086; 7 . 162; 6 . 905; 
7.303; 7.399; 7.491; 7.587; 
7. 678; 7. 783; 7 . 864; 7 . 927; 
7 . 219; 8.171; 8.265; 8.352; 
8.442; 8.546; 8.631; 1.274; 
1.369; 1.487; 1.572; 1.668; 
8 . 052; 1.157; 2.185; 2.262; 
2 . 335; 2.708; 2.802 ; 2.889; 
2.982; 3.083; 3.189; 3 . 256; 
3 . 345; 3.431; 3 . 524; 3.608; 
3.688; 3 . 775; 3.869; 3.955; 
4.043; 4.128; 4.235; 4.32 ; 4.407; 
4 . 507; 4.605; 4.722 ; 4.804; 
4.893; 4.991; 5 . 095; 5 . 186; 
5 . 285; 5.38; 5 . 475 ; 5.564; 5.648; 
5.765; 5.851; 5.949; 6.05 ; 6.103; 
6 . 112(InlineWeir-UP); 6.125; 
6.149; 6.165 6 . 206 ; 6 . 236 
6.277; 6.338 6.429; 6.532 
6.615; 6.728 0.301; 0.384 
0.621; 2.123 0.119; 0.308 
0.024; 0.615 0.678; 0.763 
0.835; 0.854 0.945; 1.045 
1 . 117; 1 . 179 0.136; 0.234 
0 . 335; 0.422 0.454; 0.507 
0.604; 0.706 0.836; 0.906 
0.991; 1.07 



NT TL 01S2 

NT TL 01S3 

NT TL 01S4 

ST GD OlDE 

• 
ST GD OlDS 

ST IF 02S2L 

• 

This is Section2 of a hydraulic 6.103 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC , 2010) . 

This is Section3 of a hydraulic 6.125 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
r espectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) . 

This is Section 4 of a hydraulic 6.149 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$ . They should be 
equal to 0.3 and 0.5, 
respect ively according to page 5-
8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) .. 

This is ($strucname$) Section. 6.112(InlineWeir) 
The road data is outside the 
ground data . 
The end station of $rdstar$ from 
downstream Road 
data is greater than the end 
station of $star$ from the 
downstream internal section. 
The $profilename$ flood EGEL of 
$egel3$ at Section 3 is higher 
than the ground elevation of the 
end GR station and lower than the 
high cord elevation of the ending 
Road station. 

The road data should be included 
in the ground data. 

The HEC-RAS geometry fil e may 
need to be recreated using a GIS 
p roqram. 

This is ($strucname$) Section. 6.112(InlineWeir) 
The road data is outside the 
ground data . 
The starting station of $rdstal$ 
from downstream Road 
data is less than the starting 
station of $stal$ from 
the downstream internal section. 
The $profilename$ flood EGEL of 
$egel3$ at Section 3 is higher 
than the ground elevation of the 
starting GR station and lower 
than the high cord elevation of 
the starting Road station . 

The road data should be included 
in the ground data. 

This is Section 2. 6.112(InlineWeir) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$). 
However, left ineffective flow 
station was not considered at 
Section 2. 
The ineffective flow station and 
elevation should be inserted. 
The left ineffective flow 
elevation should be less than the 
wsel2 of $wsel$ of the 
$profilename$ profile. 
The placement of the left 
ineffective flow station i s 
explained on page 5-7 of 
Hydraulic Reference Manual (HEC, 
2010) . 

f'\guila Road i modeled as 
~n inline structure. o 
~brupt geometry change i 
pbserved at Aguila Road. 
jrherefore, 0.1 and 0.3 are 
~ppropriate. 

Aguila Road i modeled a 
an inline tructure. o 
abrupt geometry change is 
observed at Aguila Road. 
Therefore, 0.1 and 0.3 are 
appropriate. 

Aguila Road is modeled as 
an inline structure. o 
abrupt geometry change is 
observed at Aguila Road . 
Therefore, 0.1 and 0.3 are 
appropriate. 

Aguila Road profile i pro
jected to the up tream cro s 
section and i cut short to 
be about 280 feet. How
ever, by examining the road 
profile and water urface 
elevation, the flow is con
tained within the 280 feet. 
Therefore, no need to 
change . 

Aguila Road profile is pro
jected to the up tream cross 
ection and is cut short to 

be about 280 feet. How
ever, by examining the road 
profile and water surface 
elevation, the flow is con
tained within the 280 feet. 
Therefore, no need to 
change. 

This i not bridge/culvert 
I structure, but a low flow 
crossing road modeled a 
inline tructure. The inef
fective flow area i not ap
plicable for thi case. 



• ST IF 02S2R 

ST IF 02S3L 

ST IF 02S3R 

• 
XS DC 01 

XS DF OlL 

• 

This is Section 2. 6 . 112(InlineWeir) 
The selected profile is 
$profilename$ . 
Weir flow occurs at 
($strucname$). 
However, right ineffective flow 
station was not considered at 
Section 2 . 
The ineffective flow station and 
elevation should be inserted. 
The right ineffective flow 
elevation should be less than the 
wsel2 of $wsel$ of the 
$profilename$ profile. 
The placement of the right 
ineffective flow station is 
explained on page 5 - 7 of 
Hydraulic Reference Manual (HEC, 
2010) . 

This is Section 3. 6.112(InlineWeir) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$) . 
However, left ineffective flow 
station was not considered at 
Section 3. 
The ineffective flow station and 
elevation should be inserted. 
The left ineffect i ve flow 
elevation should be equal to 
lmntprdu of $lmntprdu$. 
The placement of the left 
ineffective flow station is 
explained on page 5 - 7 of 
Hydraulic Reference Manual (HEC , 
2010) . 

This is Sect i on 3 . 6.112(InlineWeir) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$) . 
However,right ineffective flow 
station was not considered at 
Section 3. 
The ineffective flow station and 
elevation should be inserted. 
The right ineffective flow 
elevation should be equal to 
rmntprdu of $rmntprdu$. 
The placement of the right 
ineffective flow station is 
explained on page 5 - 7 of 
Hydraulic Reference Manual (HEC, 
2010) . 

This is not bridge/culvert 

structure, but a low flow 
cro ing road modeled a 
inline tructure. The inef
fecti ve flow area is not ap
pl icable for thi ca e . 

This is not bridge/culvert 
structure, but a low flow 
cross ing road modeled as 
inline tructure. The inef
fective flow area is not ap
plicable for this case. 

Thi is not bridge/culvert 
s tructure, but a low flow 
crossing road modeled a 
inline structure. The inef

fective flow area i not ap
plicable for this case. 

Discharge decreases in the 
downstream direction for 
$assignedname$ flood. 

10.562; 14.712; 8 . 172; 9.556; SeeSection4.5 . l 
0 . 281 0 . 938; 13.167; 0.928; 

There are no lateral structures. 
Documentation of hydrologic 
analysis is required or provide 
explanation. 

1 . 167 0 . 44; 1.119 ; 3.111; 3.446; 
4 . 335 1 . 668 ; 2.123; 3.189; 
0 . 621 1.07 

Divided flow . Flow code will be 1 . 045 
DL. 
The $assignedname$ flood 
discharge has a divided flow. 
The starting and ending stations 
of the cross section should not 
extend beyond the watershed 
boundary of the studied s tream. 
Please review the extent of the 
cross section. 
If the cross section extends 
beyond the watershed boundary 
then the cross sections need to 
be trimmed and the HEC-RAS 
geometry file may need to be 
recreated using a GIS program. 
Or use the ineffective flow 
option , if it has not been 
considered , to limit the extent 
of the cross section or to block 
the divided flow area if it is a 
local depression. 

The cro ection ha been 

reviewed and is appropri
ate. The flow is divided. 
However, the small island 
is not delineated . 



XS IF 01L • 

XS IF 02L 

XS JT 01 

• 

XS JT 02 

XS LC 01 

• 

Flow code will be IL. 11.454; 11.791; 7.989 
The area left of the ineffective 
flow station may be considered 
effective. 
The $assignedname$ WSEL of $wsel$ 
is higher than the ground 
elevation $grelv$ of the Left 
Ineffective Flow Station. 
However , it is equal to or lower 
than the left ineffec tive flow 
elevation of $ineffell$ . 
The lateral structure was not 
modeled downs tream of this River 
Station. 
Lower the ineffective flow 
elevation to the ground elevation 
to consider the area left of the 
ineffective flow station as 
effective, or model a lateral 
structure if the overflow will 
take a different flow path . 
The ineffective flow elevation 
could be accepted if the area 
left of the ineffective flow 
station is non conveyance. 

Flow code will be MIL. 
Multiple (block} Ineffective 
Stations are selected for the 
left overbank at this River 
Station . 
This is not Section 2 or Section 
3 of Multiple Openings or 
Multiple Culverts. 
Please explain why the multiple 
blocks ineffective flow option 
was used . Consider using the 
normal ineffective flow op_tion. 

The Junction option is used. 
For Flood Insurance Studies, 

this option should be used if the 
tributary and main stream can 
have coincident peaks. It is 
appropriate to use for 
approximate-studied streams; if 
the discharges at different time 
periods are known from the 
rainfall-runoff model; for loop 
analysis; and for unsteady flow 
analysis. 
The Junction should be removed if 
the above conditions are not 
satisfied. 
Refer to the Help section for 
information on how to remove a 
Junction. 
Sample XS JT 01 HEC-RAS files can 
be downloaded from 
http://www . fema . gov/library/viewR 
ecord.do?id=2300 under the Cross 
Section Check Data Sets section . 

The name of the junction is 
$junctionname$. The length from 
the $riverreach1$ to the 
$riverreach2$ is equal to zero. 
Please insert the length across 
the junction in the Junction Data 
window in HEC-RAS if the junction 
can be considered. 

The cro ection have 
been reviewed and the inef
fective areas are appropri
ate. 

6.314; 6.941; 9.812; 9.959; 
11 .4 54; 11 . 791; 12 .024; 7 . 236; 
7.578 7.753 9.033 9.227 
9.419 0 . 212 1 .084 0.979 
1.369 5.765 6.338 0.301 

Normal ineffective flow 
option was se lected for 

a. 384 these cro s section . 

Junctions have been 
checked and they meet 
the criteria. 

The junction length have 
been reviewed and are ap
propriate. 

LenChl Up/TopWdthAct Dn = 13.046; 0 . 265 
$ratioVal$. The ratio is more 
than 1.1 . LenChlUp is more than 
sao feet. This cross section is 
located too far upstream from the 
critical depth cross section 
$secnocritical$ for the 
$Assigned Name$ flood. 
The cross-section should move 
closer to the critical depth 
section, or an additional cross 
section should be added between 
the two cross sections . 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
proqram. 

The water urface profi le 
has been reviewed and it i 
rea onable. 



XS LV 02L 

XS LV 03R 

XS SW OlDK 

• 

• 

The Left levee option is used at 1.33 
this river station. It is the 
most upstream cross section on 
the levee. 
Freeboard is computed by 
subtracting the 1%-annual-chance 
WSEl from the levee crest 
elevation. 
Left Fre eboard of $lfrbrd$ is 
less than 3 . 5 feet. A without 
levee analysis needs to be 
conducted since the freeboard 
does not meet the requirements of 
Part 65 . 10 of the National Flood 
Insurance Program regulations 
(FEMA, 1986). 
Please submit all the required 
models for levees. 

The Right l e v e e option is used at 7.471 
this river station. It is the 
most upstream cross section on 
the levee. 
Freeboa rd is computed by 
subtracting 1%-annual-chance WSEl 
from the levee crest elevation. 
Right Freeboard of $rfrbrd$ is 
less than 3 . 5 feet. A without
levee analysis needs to be 
conducted since the freeboard 
does not mee t the requirements of 
Part 65.10 of the National Flood 
Insurance Program regulations 
( FEMA , 1986) . 
Please submit all the required 
models for levees. 

The name of the stream is 0.136 
$streamname$ . 
The flow r e gime is subcritical or 
mixed flow. 
Starting WSEL is computed from 
Known WSEL as the downstream 
boundary 
for $Assigned Name$ flood. 
Provide backup information on 
Known WSEL or use energy slope as 
the 
downstream boundary . 

There i no engineered 
levee or dike within the 
study reach. The "levee" is 
used for this cross section 
because the conveyance be
hind the "levee" has no 
connectivity with main 
channel. And "levee" op
tion can model thi ca e. 
Levee certification require
ment doe not apply here. 

lfhere is no engineered 
levee or dike within the 
!study reach. The "levee" is 
used for this cross section 
becau e the conveyance be
~ind the "levee" has no 
connecti vity with main 
channel. And "levee" op
tion can model this ca e. 
Levee certification require
ment does not apply here. 

The known WSEL is from 
previou study, which is 
provided in DVD . 


