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Federal Emergency Management Agency
Washington, D.C. 20472

JUL 2 8 2006

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 06-09-B579P
' Community Name: Maricopa County, AZ
The Honorable Mary Rose Wilcox Community No.: 040037
Chairman, Maricopa County Effective Date of
Board of Supervisors This Revision: AU G 2 8 2006

County Administration Building
301 West Jefferson, 10th Floor
Phoenix, AZ 85003

Dear Ms. Wilcox:

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by this
Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this LOMR for
floodplain management purposes and for all flood insurance policies and renewals issued in your community.

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of
Enclosures below to determine which documents are included. Other attachments specific to this request may be
included as referenced in the Determination Document. If you have any questions regarding floodplain management
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR, -
please contact the Director, Federal Insurance and Mitigation Division of the Department of Homeland Security’s
Federal Emergency Management Agency (FEMA) in Oakland, California, at (510) 627-7175, or the FEMA Map
Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP). Additional information about the NFIP is
available on our website at http://www.fema.gov/nfip.

Sincerely,

Michael B. Godesky, Project Epgineer For: Doug Bellomo, P.E., Acting Chief
Engineering Management Section Engineering Management Section
Mitigation Division Mitigation Division

List of Enclosures:

Letter of Map Revision Determination Document
Annotated Flood Insurance Rate Map
Annotated Flood Insurance Study Report

c¢:  Mr. Richard P. Harris, P.E., CFM Mr. Ted Collins, CFM
Project Manager Principal Floodplain Coordinator
Planning and Project Management Division Flood Control District of Maricopa County

Flood Control District of Maricopa County
Mr. Brian Cosson, CFM

Ms. Lynn M. Thomas, P.E., CFM NFIP Coordinator {J
Technical Supervisor Office of Dam Safety and Flood Mitigation
Flood Control District of Maricopa County Arizona Department of Water Resources

Mr. Timothy S. Phillips, P.E.
Chief Engineer and General Manager
Flood Control District of Maricopa County

Mr. Joe Gonzalez, P.E.
JLK Engineers
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Washington, D.C. 20472

Federal Emergency Management Agency

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
Maricopa County NO PROJECT HYDRAULIC ANALYSIS
Arizona HYDROLOGIC ANALYSIS
NEW TOPOGRAPHIC DATA
(Unincorporated Areas)
COMMUNITY ’
COMMUNITY NO.: 040037
IDENTIFIER Lower Centennial Wash Watershed Zone A Floodplain APPROXIMATE LATITUDE & LONGITUDE: 33.625,-113.125
Delineation Study, Phase {V SOURCE:. FIRM Panel : DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 04013C1450G DATE: September 30, 2005 | DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
TYPE: FIRM NO. 04013C1475G  DATE: September 30, 2005 SUMMARY OF DISCHARGES TABLE: 3
TYPE: FIRM NO.: 04013C1950G DATE: September 30, 2005
Enclosures reflect changes to flooding sources affected by this revision.
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map
FLOODING SOURCE(S) & REVISED REACH(ES)
Mutltiple Tributaries of Centennial Wash — Lower Centennial Wash Watershed Zone A
SUMMARY OF REVISIONS
Flooding Source Effective Flooding Revised» Flooding Increases Decreases
Multiple Tributaries of Centennial Wash Zone X (unshaded) Zone A YES NONE

* BFEs - Base Flood Elevations

DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA)
regarding arequest for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is
warranted. This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
.OMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Michael B. Godesky, Project Engineer
Engineering Management Section

Mitigation Division 106979 10.3.1.0609B579 102--C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448),
42 U.S.C.4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended,
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP
criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which
the regulations apply.

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance flood discharges computed in the submitted hydrologic model. Future
development of projects upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive
restudy of your community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the
publication of the FIS report for your community and could, therefore, establish greater flood hazards in this area.

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements.

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can
benefit from the information.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Michael B. Godesky, Project Engineer
Engineering Management Section

Mitigation Division 106979 10.3.1.0609B579 102-1-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between
your community and FEMA. For information regarding your CCO, please contact:

Ms. Sally M. Ziolkowski »
Director, Federal Insurance and Mitigation Division
Federal Emergency Management Agency, Region IX
1111 Broadway Street, Suite 1200
Oakland, CA 94607-4052
(510) 627-7175

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in

the future, we will incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the

' LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.govinfip.

e

Michael B. Godesky, Project Engineer
Engineering Management Section
Mitigation Division 106979 10.3.1.0609B579 102-1-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION : .
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

This revision will become effective 30 days from the date of this letter. Any requests to review or alter this determination should be made
within 30 days and must be based on scientific or technical data.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
ny questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
OMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Michael! B. Godesky, Project Engineer
Engineering Management Section

Mitigation Division 106979 10.3.1.0609B579 102-1-C
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Table 3. Summary of Discharges (Cont’gd)

Drainage Area Peak Discharges (cfg)
Flooding Source and Location (Square Miles) 10-Year? 50-Year? 100-Year 500~-Year?
Lower Centennial Wash Watershed

T2NROWS2-1

At Pearl Harbor Memorial Highway 3.36 N/A N/A 2,398 N/A
T2NROWS2-2

At Pearl Harbor Memorial Highway 2.98 N/a N/A 2,183 N/A
T2NROWS12-~1

At Pearl Harbor Memorial Highway 1.38 N/A N/A 1,418 N/A
T2NR9WS12-~2

At Pearl Harbor Memorial Highway 1.50 N/A N/A 1,494 N/A
T2NREWS8-2

At Pearl Harbor Memorial Highway 1.53 N/Aa N/A 2,164 N/A
T2NR8WS9

At Pearl Harbor Memorial Highway 1.08 N/A N/a 1,441 N/A
T1INR8WS34

At confluence with Saddleback Outlet Channe 1.07 N/A N/A 1,429 N/A
T1NRBWSS8 '

At confluence with Saddleback Outlet Channel 2.68 N/A N/A 2,721 N/A
TINR8WS8 Tributary 1 )

Approximately 3.7 miles upstream Centennial Wash 0.85 N/A N/A 1,273 N/A
T1INRBWS17 -

At confluence with Saddleback Outlet Channel 1.80 N/A N/A 1,556 N/A
TINRBWS20

At confluence with Saddleback Outlet Channel 2.01 N/A N/a 2,131 N/A
TINR8WS20 Tributary 1

At confluence with TINRSWS20 0.63 N/a N/A 1,213 N/a
T1INR8WS29-1

At confluéence with Centennial Wash Left Over Bank 2.09 N/A N/A 1,729 N/A
TINR8WS29-1 Tributary 1 ‘

At confluence with T1INR8WS29-1 0.23 N/A N/A 260 N/A
T1INRBWS29-2

At confluence with Centennial Wash Left Over Bank 11.35 N/A N/A 7,891 N/A

REVISEDTO ,
REFLECT LOMR '
FEFECTIVE AUG 28 2006

Not computed




NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

July 13, 2006
Mr. Joe R. Gonzalez, P.E. IN REPLY REFER TO:
JLK Engineers Case No.: 06-09-B579P
18441 N. 25th Avenue, Suite 103 Community: Maricopa County
Phoenix, AZ 85023 Community No.: 040037
316-ACK

Dear Mr. Gonzalez:

This responds to your request dated March 17, 2006, that the Department of Homeland Security’s Federal
Emergency Maragement Agency (FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for
Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is listed
below.

Identifier: Lower Centennial Wash Watershed
Flooding Source: Multiple Tributaries of Centennial Wash
FIRM Panel(s) Affected: 04013C1450 G, 1475 G, 1950 G

We have completed an inventory of the items you submitted. Our review of the submitted data indicates
we have the minimum data required to perform a detailed technical review of your request. If additional
data are required or if delays are encountered, we will inform you within 60 days of the date of this letter.

As you may know, FEMA has implemented a procedure to recover costs associated with reviewing and
processing requests for modifications to published flood information and maps. However, because your
request is based on flood hazard information meant to improve upon that shown on the flood map or within
the flood study and does not partially or wholly incorporate manmade modifications within the Special
Flood Hazard Area, no fees will be assessed for our review.

Please direct questions concerning your request to us at the address shown at the bottom of this page. For
identification purposes, please include the case number referenced above on all correspondence.

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627).

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-87T7-FEMA MAP FX:703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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If you have specific questions concerning your request, please call the Revisions Coordinator for your
. State, Mr. Mounir Boudjemaa, MS who may be reached at (703) 960-8800, ext. 3012.

Sincerely,

X0y

Sheila M. Norlin, CFM
National LOMC Manager
Michael Baker Jr., Inc.

cc: Mr. Richard P. Harris, P.E., CFM
Project Manager
Flood Control District of Maricopa County

Ms. Lynn M. Thomas, P.E., C.F.M.
Technical Supervisor
Flood Control District of Maricopa County

Mr. Timothy S. Phillips, P.E.
Chief Engineer & General Manager
Flood Control District of Maricopa County

Mr. Ted Collins, CFM
. Principal Floodplain Coordinator
- Flood Control District of Maricopa County

Mr. Brian Cosson, CFM
NFIP Coordinator
Arizona Department of Water Resources
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JLK Engineers

Transportation » Drainage » Public Works

: 18441 N. 25™ Avenue » Suite 103
Phoenix, AZ 85023
(602) 288-6528 « (602) 288-6530 fax

National Flood Insurance Program May 29, 2006
U.S. Department of Homeland Security

500 C Street, SW

Washington, DC 20472

Attn: Sheila M. Norlin

RE: Lower Centennial Watershed Tributaries
Zone A Floodplain Delineation Study - Phase IV
Case No. 06-09-B579P
Community No. 040037

Dear Ms. Norlin,

The following is a summary of the responses to your review letter dated May 2,

2006. | have been in contact with Ms. Edie Vinson-Wright to discuss the five (5)

review comments. The following responses and enclosed data is a result of our

phone conversations. | have attached documents that will be replaced in the

Technical Data Notebook (TDN) for this project. The following are responses to
. the review comments.

item 1

The wash TINR8WS29-2 that is being referred to is the Saddleback Diversion
Channel (SDC) which is a Flood Control District of Maricopa County (FCDMC)
channel located approximately 3.6 miles south of 1-10. The ADOT culvert
analysis being referred to in the TDN is for the culverts along 1-10. The
calculated discharges along the SDC (wash TINR8WS29-2) are from the basins
directly east of the wash and it includes a spillway discharge of 1340 cfs at the
inlet. The summary of results are tabulated in Table 7.1 Wthh been updated and
is attached for further review.

item 2

The peak flows in washes TINR8WS29-1 REACH 1 TRUBUTARY 1 and
T1NR8WS29-1 REACH 2 were prorated based on watershed area. The peak
flow for Sub-Basin B134 was used for establishing flows to these washes. The
areas tributary to these washes, within Sub-Basin B134, were used for prorating
flows to each wash. This is discussed in Section 4.2.1 (sheet 4-1) of the TDN.

Project No. FCD2003C061




Item 3

The contour that is being referred to is a man-made pit which is approximately
eight (8) foot deep. As discussed in one of our phone conversations with Ms.
Wright, the floodplain has been revised to include the entire pit as shown in the
enclosed Work Study Map. The floodplain shown is based on a more detalled 2
foot topographic CAD file provided by FCDMC.

Item 4

As discussed in one of our phone conversations with Ms. Wright, the combined
flows from Sub-Basins B149, B148, B147 and areas in between were compared
to flow capacity of culverts at Stations 4303+12, 4305+96, 4308+80, 4322+70,
4327+70, and 4333+30. Results indicate that the combined peak runoff is 7,694
cfs compared to the total capacity of the culverts which is 10,417 cfs. The
floodplain has been revised and the headwater elevations based on capacity of
the culverts were used to establish the floodplain at these locations. The revised
summary of the culvert analysis is listed in the enclosed Table 5.3 (sheet 5-15).
In addition, the floodplain has been revised and is shown in the enclosed Work
Study Maps 4 and 5.

Item 5

The structure that is being referred to in this review comment is a spillway
structure. There are no basins in the SDC within the project limits. The
reduction of flow being referred to involve the peak flows at catchpoints CP135
and CP133A for the 6-hour storm. The reduction of flows is a result of combining
hydrographs and the different time to peaks at these locations. This does not
occur for the 24-hour storm. In addition, the flows from the 24-hour storm are
larger at these concentration points and were used to establish the floodplain at
these locations.

The above information and enclosed documents address the review comments in
your letter dated May 2, 2006 and will allow for further review of this project. If .
you have any questions, please call me at (602) 288-6528

Sinc%

eR.G lez, P.E.
Principal

Attachments

CC: Edie Vinson-Wright, FEMA
Richard Harris, FCDMC
Nathan Ford, RBF

Project No. FCD2003C061




NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

May 2, 2006
Mr. Joe R. Gonzalez, P.E. IN REPLY REFER TO:
JLK Engineers Case No.: 06-09-B579P
18441 North 25th Avenue, Suite 103 Community: Maricopa County, AZ
Phoenix, AZ 85023 Community No.: 040037 '
316-AD

Dear Mr. Gonzalez:

This is in regard to your request dated February 17, 2006, that the Department of Homeland Security’s
Federal Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is
listed below:.

Identifier: Lowef Centennial Wash Watershed

Flooding Source: Multiple Tributaries of Centennial Wash
FIRM Panel(s) Affected: 04013C1450 G, 1475 G, and 1950 G

The data required to complete our review, which must be submitted within 90 days of the date of this
letter, are listed on the enclosed summary.

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. - A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. In addition, as a result of the aftermath of recent hurricanes, many FEMA employees have
been deployed to assist in disaster relief efforts. Therefore, we are unable to grant extensions for the
submission of required data/fee for revision requests. If a requester is informed by letter that additional

data are required to complete our review of a request, the data/fee must be submitted within 90 days of the
~ date of the letter. Any fees already paid will be forfeited for any request for which the requested data are
not received within 90 days.

We will continue to work expeditiously to review all submittals in accordance with National Flood
Insurance Program (NFIP) regulations, and will aim to meet the regulatory timeframe for the review of all
requests. However, requesters should be aware that delays may occur in the review process because of the
current emergency situation. We appreciate the patience and cooperation of all requesters as FEMA assists
in hurricane relief efforts.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map
Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions
concerning your request, please call the Revisions Coordinator for your State, Mr. Craig Kennedy, CFM,
who may be reached at (703) 960-8800, ext. 3091.

Sincerely,

YO

Sheila M. Norlin, CFM
National LOMC Manager
Michael Baker Jr., Inc.

Enclosures

cc. Mr. Richard P. Harris, P.E., CFM
Project Manager
Planning and Project Management Division
Flood Control District of Maricopa County

Ms. Lynn M. Thomas, P.E., CFM
Technical Supervisor
Flood Control District of Martcopa County

Mr. Timothy S. Phillips, P.E.
Chief Engineer and General Manager
Flood Control District of Maricopa County

Mr. Ted Collins, CFM
Principal Floodplain Coordinator
Flood Control District of Maricopa County

Mr. Brian Cosson, CFM

NFIP Coordinator

Office of Dam Safety and Flood Mitigation
Arizona Department of Water Resources




NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a

Letter of Map Revision
Case No.: 06-09-B579P Requester: Mr. Joe R. Gonzalez, P.E.
Community: Maricopa County, AZ Community No.: 040037

The issues listed below must be addressed before we can continue the review of your request.

1.

A detailed review of the submitted data revealed that the Arizona Department of Transportation
(ADOT) analysis used to develop discharges along TINR8WS29-2 were not provided. Please provide
the ADOT analysis and a summary of the discharges to be used for the delineation of the Special Flood
Hazard Areas, the areas that would be inundated by the flood having a 1-percent chance of being
equaled or exceeded in any given year (base flood), designated Zone A for the entire study.

A detailed review of the submitted data revealed that the graph and equations used to prorate the
discharges generated by HEC-1 for Subbasin 134 were not provided. Please provide the logarithmic
graph and equation used to prorate the discharge for Subbasin 134.

A detailed review of the flooding shown along T2NR9WS12-2 revealed a change in elevation of

10 feet, based on the 10-foot contour interval of the map, in the middle of the studied reach. However
the flood boundary defined for this reach does not indicate whether the change is a depression or
elevation, which affects the appropriate floodplain boundary delineation along this reach. Please
review the attached copy of the reach with the highlighted contour interval, clarify what the change in
elevation is, and revise the floodplain boundary delineation along this reach.

A detailed review of the culvert analyses revealed that the discharges used to evaluate the capacity of
the reinforced-concrete box culverts along Interstate Highway 10, located at Stations 4303+12,
4305+96, and 4308+80, appear to be too low to assess the culverts’ ability to handle the combined
flows from T2NRIWS2-1, T2NRIWS2-2, and T2ZNRIWS12-1, as suggested by the floodplain
boundary delineation. The same problem appears to exist with regard to the culverts at

Stations 4322+17, 4327+70, and 4333+00 with the combined flows from T2NROIWS2-1,
T2NRIWS2-2, T2NRIWS12-1, and T2ZNRIWS12-2. Please revise the analyses for these culverts to
show the maximum flow capacity of the culverts compared to the estimated combined base flood
discharges determined for the washes.

A detailed review of the topographic data on the map entitled “Sheet 11, Lower Centennial Watershed
Phase IV Zone A Floodplain Delineation Study, F.C.D. Contract No. 2003C061,” prepared by your
firm, dated February 2006, and the data on “Sheet 2, Lower Centennial Phase IV ~ Figure 4.1
Sub-Basin Boundary W/Aerial,” prepared by your firm, dated October 20035, depicts a structure of
some type and an apparent basin along TINR8WS29-2 where the discharge value at the point of
concentration, CP134, was determined. The detailed review also revealed that the discharges along
this reach were modified to account for a reduction in flow in the downstream direction. Please
provide detailed information on the structure, an analysis of the apparent storage basin adjacent to this
structure, and the effects this structure and basin may have on the flow along TINRSWS29-2.

Please send the required data directly to us at the address shown at the bottom of this page. For
identification purposes, please include the case number referenced above on all correspondence.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program




Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

This notice contains the fee schedule for processing certain types of requests for changes to National Flood
Insurance Program (NFIP) maps. The fee schedule allows FEMA to further reduce the expenses to the NFIP
by more fully recovering the costs associated with processing conditional and final map change requests. The
fee schedule for map changes is effective for all requests dated October 30, 2005, or later and supersedes the
fee schedule that was established on September 1, 2002.

To develop the fee schedule for conditional and final map change requests, FEMA evaluated the actual costs of
reviewing and processing requests for Conditional Letters of Map Amendment (CLOMAs), Conditional Letters of
Map Revision — Based on Fill (CLOMR-Fs), Conditional Letters of Map Revision (CLOMRs), Letters of Map
Revision — Based on Fill (LOMR-Fs), Letters of Map Revision (LOMRs), and Physical Map Revisions (PMRs).

Based on our review of actual cost data for Fiscal Years 2004 and 2005, FEMA has established the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted under

44 CFR 72.5.
Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs
Request for single-lot/single-structure CLOMA and CLOMR-F............ccoooioiiieeeeeeeeeeeeeeeeeeenns $500
Request for single-lot/single structure LOMR-F ....ccocooiiiiiiii e eee e $425
Request for single-lot/single-structure LOMR-F based on as-built
information (CLOMR-F previously iSSUed DY US) .....c.cueuiuiumiiiiiieeeeeeeeeee e eeeeeeee e $325
Request for multiple-lot/multiple-structure CLOMA ............oomoomeeeeooeeeeeeeeeeeeeoeeoeeeeeeeeeee e $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F .........cooooomiiiiieiinneeeeeenenn. $800
. Request for multiple-lot/multiple-structure LOMR-F based on as-built
information (CLOMR-F previously ISSUEA) «.....covviueeieuiuieeieeceeeeee ettt et eeesesaen e s $700

Fee Schedule for Requests for CLOMRs

Request based on new hydrology, bridge, culvert, channel, or combination
OF AN OF tHESE.......eeice et ettt ee et e $4,000
Request based on levee, berm, or other structural measure ..........oooooeeeeemeoieeeeeeeeeeeeeeeeee, $5,000

Fee Schedule for Requests for LOMRs and PMRs

Requesters must submit the review and processing fees shown below with requests for LOMRSs and PMRs that
are not based on structural measures or alluvial fans.

Request based on bridge, culvert, channel, or combination thereof............coovveeeveeeeeeeeeeeeen. $4,400
Request based on levee, berm, or other structural measure...........ccoccocoveveveennnn... ettt enes $6,000
Request based on as-built information submitted as follow-up to CLOMR ..........o.oooeomimeeireene. $4,000

Fees for CLOMRs, LOMRs, and PMRs Based on Structural Measures on Alluvial Fans

FEMA has revised the initial fee for requests for CLOMRs and LOMRs based on structural measures on

. alluvial fans to $5,600. FEMA will also continue to recover the remainder of the review and processing costs
by invoicing the requester before issuing a determination letter, consistent with current practice. The
prevailing private-sector labor rate charged to FEMA ($60 per hour) will be used to calculate the total
reimbursable fees.

. Payment Submission Requirements
Requesters must make fee payments for non-exempt requests before we render services. This payment must
be in the form of a check or money order or by credit card payment. Please make all checks and money orders
in U.S. funds payable to the National Flood Insurance Program. We will deposit all fees collected to the
National Flood Insurance Fund, which is the source of funding for providing this service.




NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

March 24, 2006
Mr. Joe R. Gonzalez, P.E. IN REPLY REFER TO:
JLK Engineers Case No.: 06-09-B579P
18411 North 25th Avenue, Suite 103 Community: Maricopa County, AZ
Phoenix, AZ 85023 Community No.: 040037
316-ACK

Dear Mr. Gonzalez:

This responds to your request dated February 17, 2006, concerning a Letter of Map Revision (LOMR)
request that the Department of Homeland Security’s Federal Emergency Management Agency (FEMA)
issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated
Areas. Pertinent information about the request is listed below.

Identifier: ' . " Lower Centennial Wash Watershed

Flooding Source: Multiple Tributaries of Centennial Wash
FIRM Panel(s) Affected: 04013C1450 G, 1475 G, 1950 G

We have completed an inventory of the items you submitted. Our review of the submitted data indicates
we have the minimum data required to perform a detailed technical review of your request. If additional
data are required or if delays are encountered, we will inform you within 60 days of the date of this letter.

As you may know, FEMA has implemented a procedure to recover costs associated with réviewing and
processing requests for modifications to published flood information and maps. However, because your
request is based on flood hazard information meant to improve upon that shown on the flood map or within
the flood study and does not partially or wholly mcorporate manmade modifications within the Special
Flood Hazard Area, no fees will be assessed for our review.

Please direct questions concerning your request to us at the address shown at the bottom of this page. For
identification purposes please mclude the case number referenced above on all correspondence.

If you have general questions about your request FEMA pohcy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, to_ll free, at 1-877-FEMA MAP (1-877-336-2627). If you

3601 Eisenhower Avenue, Alexandria, VA 22304-8425 PH:1-8'77-F'EMA MAP FX 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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' have specific questions concerning your request, please call the Revisions Coordinator for your State,
Mr. Craig Kennedy, CFM, who may be reached at (703) 960-8800, ext. 3091.

Sincerely,

Sheila M. Norlin, CFM
National LOMC Manager
Michael Baker Jr., Inc.

cc: Mr. Richard P. Harris, P.E., CFM
Project Manager
Planning and Project Management Division
Flood Control District of Maricopa County

Ms. Lynn M. Thomas, P.E., CFM
Technical Supervisor
Flood Control District of Maricopa County

Mr. Timothy 8. Phillips, P.E.
Chief Engineer & General Manager
Flood Control District of Maricopa County

. Mr. Ted Collins, CFM
Principal Floodplain Coordinator
Flood Control District of Maricopa County

Mr. Brian Cosson, CFM
NFIP Coordinator
Arizona Department of Water Resources
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Dear Mr. Gonzalez:

This is in regard to your request dated February 17, 2006, that the Department of Homeland Security’s
Federal Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map

~ (FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is

listed below.
‘Identifier: - Lower Centennial Wash Watershéd
-'Flooding Source: - Multiple Tributaries of Centennial Wash

FIRM Panel(s) Affected: 04013C1450 G, 1475 G, and 1950 G

The data required to complete our review, which must be submitted within 90 days of the date of this
letter, are listed on the enclosed summary.

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information. '

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. In addition, as a result of the aftermath of recent hurricanes, many FEMA employees have
been deployed to assist in disaster relief efforts. Therefore, we are unable to grant extensions for the
submission of required data/fee for revision requests. If a requester is informed by letter that additional
data are required to complete our review of a request, the data/fee must be submitted within 90 days of the
date of the letter. Any fees already paid will be forfeited for any request for which the requested data are
not received within 90 days. /

~ We will continue to work expeditiously to review all submittals in accordance with National Flood

Insurance Program (NFIP) regulations, and will aim to meet the regulatory timeframe for the review of all
requests. However, requesters should be aware that delays may occur in the review process because of the
current emergency situation. We appreciate the patience and cooperation of all requesters as FEMA assists
in hurricane relief efforts.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map
Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions
concerning your request, please call the Revisions Coordinator for your State, Mr. Craig Kennedy, CFM,
who may be reached at (703) 960-8800, ext. 3091.

Sincerely,
Sheila M. Norlin, CFM

National LOMC Manager
Michael Baker Jr., Inc.

Enclosures

- cc Mr. Richard P. Harris, P.E., CFM

Project Manager

Planning and Project Management Division
Flood Control District of Maricopa County

Ms. Lynn M. Thomas, P.E., CFM
Technical Supervisor
Flood Control District of Maricopa County

Mr. Timothy S. Phillips, P.E.
Chief Engineer and General Manager
Flood Control District of Maricopa County

Mr. Ted Collins, CFM
Principal Floodplain Coordinator
Flood Control District of Maricopa County

Mr. Brian Cosson, CFM -

NFIP Coordinator

Office of Dam Safety and Flood Mitigation
Arizona Department of Water Resources




"NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a

Letter of Map Revision
Case No.: 06-09-B579P Requestef: Mr. Joe R. Gonzalez, P.E.
Community: Maricopa County, AZ = Community No.: 040037

The issues listed below must be addressed before we can continue the review of your request.

1. A detailed review of the submitted data revealed that the Arizona Department of Transportation
(ADOT) analysis used to develop discharges along TINR8WS29-2 were not provided. Please provide
the ADOT analysis and a summary of the discharges to be used for the delineation of the Special Flood
Hazard Areas, the areas that would be inundated by the flood having a 1-percent chance of being
equaled or exceeded in any given year (base flood), designated Zone A for the entire study.

2. A detailed review of the submitted data revealed that the graph and equations used to prorate the
discharges generated by HEC-1 for Subbasin 134 were not provided. Please provide the logarithmic .
graph and equation used to prorate the discharge for Subbasin 134.

3. A detailed review of the flooding shown along T2NRIWS12-2 revealed a change in elevation of
10 feet, based on the 10-foet contour interval of the map, in the middle of the studied reach. However
the flood boundary defined for this reach does not indicate whether the change is a depression or
. ‘ elevation, which affects the appropriate floodplain boundary delineation along this reach. Please
review the attached copy of the reach with the highlighted contour interval, clarify what the change in
elevation is, and revise the floodplain boundary delineation along this reach.

4. A detailed review of the culvert analyses revealed that the discharges used to evaluate the capacity of
the reinforced-concrete box culverts along Interstate Highway 10, located at Stations 430312,
4305+96, and 430880, appear to be too low to assess the culverts’ ability to handle the combined
flows from T2NRIWS2-1, T2NRIWS2-2, and T2NRIWS12-1, as suggested by the floodplain
boundary delineation. The same problem appears to exist with regard to the culverts at
Stations 4322+17, 4327470, and 4333+00 with the combined flows from T2NRIWS2-1,
T2NROWS2-2, T2NROWS12-1, and T2NRIWS12-2. Please revise the analyses for these culverts to
show the maximum flow capacity of the culverts compared to the estimated combined base flood
discharges determined for the washes.

5. A detailed review of the topographic data on the map entitled “Sheet 11, Lower Centennial Watershed
Phase IV Zone A Floodplain Delineation Study, F.C.D. Contract No. 2003C061,” prepared by your
firm, dated February 2006, and the data on “Sheet 2, Lower Centennial Phase IV — Figure 4.1
Sub-Basin Boundary W/Aerial,” prepared by your firm, dated October 2005, depicts a structure of
some type and an apparent basin along TINR8WS29-2 where the discharge value at the point of
concentration, CP134, was determined. The detailed review also revealed that the discharges along
this reach were modified to account for a reduction in flow in the downstream direction. Please
provide detailed information on the structure, an analysis of the apparent storage basin adjacent to this
structure, and the effects this structure and basin may have on the flow along TINR§WS29-2.

Please send the required data directly to us at the address shown at the bottom of this page. For
identification purposes, please include the case number referenced above on all correspondence.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX: 703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program

—




Flood Control District

of Maricopa County

Date: February 17, 2006
To:

From: Richard P. Harris, P.E., CFM

Subject: Lower Centennial Phase IV Floodplain Study and Maps

The floodplain study for the Lower Centennial Phase IV is ready for use as the best available technical information. The
study will be sent to FEMA for review and processing within two weeks after the date of this memo. FEMA forms
within the TDN will require signatures before the TDN can be sent.

The background on the study includes the following:

The study includes New Hydrology and 24.1 linear-miles of Previously Unmapped Zone A delineations.
The topographic basis for the study is 10-foot contour interval mapping in NAVDS8 vertical datum, by
Landata Airborne Systems Inc., flown in December of 2000. The study-consultant was RBF Consulting.

Timothy S. Phillips, P.E., Chief Engineer and General Managet

INTEROFFICE MEMORANDUM

The District’s project manager and reviewet for the floodplain delineations was Richard P. Harris.

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

f i g
RS T Ry TN e e
Timothy S. Phillips, P.E. Date:
Project Manager Date:dz//7/ﬂ‘[ Chief Engineer and General Manager
( o{ 4 ¢ . .
Flood Delinedtion Bran¢h Manager Date: Assistant Project Manager Date:
// M 3 /j O 6
<-H‘,ﬂ{ogy/Hyd%cs Branch Manager Date Assistant Project Manager Date:
/ /{n o T2 -cL
Regul;:u/ry Division Manager Date: Assistant Project Manager Date:
PPM Division Manager Date: Assistant Project Manager Date:
YES
[ IS Posted (Pending Floodplain Only) Date:
File Copies: 1. N/A
. [E/No County Permits in this area Date: 02 / ] 7/55

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

Fax: 602-506-4601
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Section 1 Introduction

1.1 Purpose of Study
The purpose of this study is to delineate the 100-year Zone A floodplains for
Phase IV of the Lower Centennial Wash Watershed. The goal is to delineate
floodplains before development occurs to improve upon floodplain management
and minimize losses due to flooding.

1.2 Authority of the Study

JLK Engineers is a subconsultant to RBF Consulting who is contracted by the
Flood Control District of Maricopa County to perform the study based on existing
10 foot contour interval topographic mapping. JLK Engineers is contracted to
perform the study for Phase IV. The main contacts, addresses, and other
information about both the Flood Control District of Maricopa County and JLK
Engineers are:

Flood Control District of Maricopa County

Address: - 2801 West Durango Street
Phoenix, Arizona 85009

Phone: (602) 506-1501

' Project Manager:  Mr. Richard Harris, P.E., CFM

JLK Engineers

Address: 18441 N. 25™ Avenue, Suite 103
Phoenix, Arizona 85023

Phone: (602) 405-1875

Project Manager: Joe R. Gonzalez, P.E.

1.3 Site Location and Description

Lower Centennial Wash Watershed is located in the western part of Maricopa
County. A Phase |V was created during contract negotiations. Phase IV was
taken from Phase Il which includes 24.1 miles of washes. Phase IV is located
east of the Centennial Wash, north and south of Interstate 10 Freeway along the
Harquahala Flood Retarding Structure and above the Saddleback Diversion
Channel. This report discusses the floodplain delineation of the 24.1 miles of
washes. These washes drain into the Centennial Wash and are classified as
desert washes with mild slopes. The washes south of the Interstate 10 Freeway
drain into the Saddleback Diversion Channel, which drains into the Lower
Centennial Wash. These washes have been named according to the Township,
Range, and Section where they join with Centennial Wash according to Maricopa
County requirements. See Figure 1.1 for the location on Phase |V and the
proposed floodplains being delineated as part of this study.

1-1




Lower Centennial Wash Watershed
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1.4 Methodology

1.4.1 Hydrology

The U.S. Army Corps of Engineers HEC-1 software package, version 4.1, dated
June 1988, as outlined in Section 4 of this report was used to determine peak
flows for both the 100-year 6-hour and 100-year 24-hour storms. The WMS 7.1,
Watershed Modeling System, distributed by Environmental Modeling System-
Incorporated (EMS-1) was utilized to establish HEC-1 model parameters. The
Flood Control District of Maricopa County provided JLK Engineers with a digital
elevation model (DEM) that contains points on 10 foot grid elements. WMS
analyzed the DEM, NRCS soils data, and land use data in order to create a HEC-
1 model based on the Flood Control District's criteria. The peak flows generated
by the HEC-1 model were then compared to three (3) regional regression
equations. A more detailed explanation of the hydrologic methodology and
results are provided in Section 4.

1.4.2 Hydraulics and Floodplain Delineation

A geomorphic assessment was produced as a guideline for study reach selection
and to help identify areas where approximate analysis would not be sufficiently
complex to accurately predict floodplain boundaries. The geomorphic
assessment is a separate document titled Lower Centennial Wash Watershed
Zone A Delineation Study, Low Level Geomorphic Assessment prepared by Earth
Consultants International in 2005 for RBF Consulting and the Flood Control
District of Maricopa County. Generally active fan and alluvial plain areas were
avoided as shown on Figure 1.2, “Lower Centennial Wash Watershed
Geomorphology”.

Both the normal depth and critical depths of the peak flow rates were calculated
for each wash. The normal depth was used to delineate the Zone A floodplain if it
was subcritical flow and critical depth was used to map the floodplain when
supercritical flow was indicated in the calculations as a conservative measure.
Manning’'s equation was used to determine normal depth. WMS was used to
determine the cross section geometry at different locations in each wash and to
determine the normal depth for the 100-year storm using Manning’s equation.
The floodplain has been delineated using the calculated normal depth or critical
depth.

1.5 Summary of Results

The study resulted in the delineation of approximately 24.1 miles of Zone A
floodplain through approximate methods. The floodplains have been plotted on
the Hydraulic Study Maps located at the end of this report.
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21 Study Documentation Abstract for FEMA Submittals
[ Study Documentation Abstract for || Initial | Xi Restudy ! | CLOMR i i
| FEMAswmitals | Swdy | L L
1211 [ Date Study Accepted 1|
1 2.1.2 || Study Contractor Contact !| JLK Engineers
i| Address Joe R. Gonzalez, P.E.
| 18441 N. 25" Avenue, Suite 103
Phoenix, Arizona 85023
/| Phone (602) 405-1875
| Internal Reference # 'RBF05001
2.1.3 | FEMA Technical Review Michael Baker, Jr., Inc
.| Contractor
/| Contact Craig Kennedy
/| Address ; 3601 Eisenhower Ave, Suite 130
! /| Alexandria, VA 22304
/| Phone /| 703-960-8800 X 3091
...l Internal Reference # §
2.1.4 | FEMA Regional Reviewer Michael Baker, Jr., Inc.
__..__il Phone _703-960-8800
2.1.5 | State NFIP Coordinator Arizona Department of Water Resources
|| Phone 602-771-8500
2.1.6 | Local Technical Reviewer Flood Control District of Maricopa County
| Phone
S | (602) 506-1501 e
2.1.7 | Reach Description Wash TINR8WS29-2, TINR8WS29-1, TINR8WS29-1 |
; Tributary 1, TINR8WS20, TINR8WS20 Tributary 1,
; T1INR8WS17, TINR8WSS8, TINR8WSS Tributary 1,
; T2NR8WS34, T2NR8WS9, T2NR8WS8-2, T2ZNRIWS12-2,
T2NROWS12-1, T2NROWS2-2, T2NROWS2-1 are desert
washes that all drain into Centennial Wash.
218 [ USGS Quad Sheet Arlington _ Gillespie _ Spring Mtn _ Woolsey Peak
Arizona Arizona  Arizona Arizona
| Original photo date 1960 1960 1972 1972
| Latest photo revision date || 1981 1981 .
2.1.9 | Unique Conditions and
.| Problems
2.1.10 | Coordination of Q’s

Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

Section2 FEMA Forms

| Comments)

Discharges
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expies September 30,2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This requestis for a (check one):

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

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

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/30

See attache sheet for affected panels

2. Flooding Source:
3. Project Name/ldentifier:
4. FEMA zone designations affected: (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)
[ Physical Change [ Improved Methodology/Data
] Regulatory Floodway Revision X Other (Attach Description)

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine 1 Coastal [] Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan O Lakes O Other (Attach Description)
Structures: [ Channelization [ Levee/Floodwall X Bridge/Culvert
O bam O Fil - [ Other, Attach Description

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




C. REVIEW FEE

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

Please see the FEMA Web site at http://www.fema.gov/fhm/frmjfees.shtm for Fee Amounts and Exemptions.

X No, Attach Explanation

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. | 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: Flood Control District Maricopa County

Mailing Address:
2801 West Durango Street
Phoenix, AZ 85009

Daytime Telephone No.: Fax No.:
602-506-4528 | 602-506-4601

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

Signature of Requester (required):

L7 s

Date:

T /06 /0&

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained.
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.

In addition, we have determined that

Community Official's Name and Title: Timothy S. Phillips, P.E., Chief Engineer and General Manager

Telephone No.:
302-506-1501

Community Name: Maricopa County Community Official’'s Signature (required): Date:

S (Y

=\elos

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

it /74

Certifier's Name: Joe R. Gonzalez License No.: 31474 Expiration Date:
6/30/06

Company Name: JLK Engineers Telephone No.: 602-405-1875 Fax No.:
602-288-5781
Date: 12/21/05

Form Name and (Number)

X Riverine Hydrology and Hydraulics Form (Form 2)

Xl Riverine Structures Form (Form 3)

. [ Coastal Analysis Form (Form 4)
[ Coastal Structures Form (Form 5)

[ Alluvial Fan Flooding Form (Form 6)

Ensure the forms that are aMroprb{e your revision request are included in your submittal.

Required if ...

New or revised discharges or water-surface elevations

Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

New or revised coastal elevations
Addition/revision of coastal structure

Flood control measures on alluvial fans

Seal (Optional)

FEMA Form 81-89, SEP 02

Overview & Concurrence Form
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

The following NFIP map panels affected for all impacted communities are:

“Community

Communlty

!

i State | Map No. Panel No. Effective
. No. | Name | | Date |
040037 | Maricopa AZ 04013C 1450G 9/30/05
L. County | I
040037 | Maricopa AZ 04013C 1475G 9/30/05
L. County :
040037 || Maricopa AZ 04013C || 1950G 9/30/05 |
_L__County | |

Panel 1450G Flooding Source: Wash T2NROWS2-1, Wash T2NROWS2-2, Wash
T2NROWS12-1, Wash T2NROWS12-2,

Panel 1475G Flooding Source: Wash T2NR8WS8-1, Wash T2NR8WS9.

Panel 1950G Flooding Source: Wash T2NR8WS34, Wash T1NR8WS8, Wash
TINR8WSS8 Tributary 1, Wash T1NR8WS17, Wash T1NR8WS20, Wash
TINR8WS20 Tributary 1, Wash TINR8WS29-1, Wash TINR8WS29-1 Tributary

1, Wash TINR8WS29-2.




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: TINR8WS29-2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) X No existing analysis [ Improved data
O Aiternative methodology [ Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

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

Location Drainage Area (Sqg. Mi.) FIS (cfs) Revised (cfs)
Wash TINR8BWS29-2 (CP133) 11.59 Not Studied

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

[] statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
] Regional Regression Equations [] Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
‘2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the mode! data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.

If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? 3 Yes [ No

4, Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the

requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
| effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

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

2. Does the request involve the placement or proposed placement of fill? O Yes [0 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? O Yes X No

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied

Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 30670148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: TINR8WS29-1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) X No existing analysis [ Improved data
O Aiternative methodology O Proposed Conditions (CLOMR) [OJ Changed physical condition of watershed

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

Location Drainage Area (Sqg. Mi.) FIS (cfs) Revised (cfs)
Wash TINR8BWS29-1 (B133) 2.09 Not Studied

. Methodology for New Hydrologic Analysis {(check all tr'wat apply)

[J Statistical Analysis of Gage Records Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[0 Regional Regression Equations ] Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section ‘ Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
.} 2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? 0 Yes O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name;
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? O vYes [ No

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

2. Does the request involve the placement or proposed placement of fill? O Yes [0 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(2)(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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires Sepiember 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: TINR8WS29-1 Tributary 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) X No existing analysis [ Improved data
O Alternative methodology O Proposed Conditions (CLOMR) ] Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash TINR8WS29-1 (B134) 0.23 Not Studied

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[0 Regional Regression Equations ] Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes [INo Ifyes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach tobe Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]

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




B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
. respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes O No

4.  Models Submitted
Duplicate Effective Mode!* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
| effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

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

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

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: TINR8WS20
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)
] Notrevised (skip to section 2) X No existing analysis [J Improved data
O Altemative methodology O Proposed Conditions (CLOMR) [0 Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges
Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash T1NR8WS20 (B135) 2.01 Not Studied
. Methodology for New Hydrologic Analysis (check all that apply)
[ Statistical Analysis of Gage Records I Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[J Regional Regression Equations [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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: htip://www.fema.gov/thm/en_modl.shtm.
4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.
5. Impacts of Sediment Transport on Hydrology
Was sediment transport considered? [JYes [ No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.
B. HYDRAULICS
1. Reach to be Revised
Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
.2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,

respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes [ No

4. Models Submitted '
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS

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

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

2. Does the request involve the placement or proposed placement of fill? O Yes O 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? J Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067.0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: TINR8WS20 Tributary 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[TJ Not revised (skip to section 2) X No existing analysis [J Improved data
O Alternative methodology [ Proposed Conditions (CLOMRY) O Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash TINR8WS20 (B137) 0.63 Not Studied

‘. Methodalogy for New Hydrologic Analysis (check all that apply)

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[J Regional Regression Equations [J Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
.2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

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

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes O No

Models Submitted

Duplicate Effective Mode!* Natural File Name: Floodway File Name:
Corrected Effective Model” Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

C. MAPPING REQUIREMENTS

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

N

¢

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

D. COMMON REGULATORY REQUIREMENTS

1.

For CLOMR requests, do Base Flood Elevations (BFEs) increase? OYes [0 No

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

Does the request involve the placement or proposed placement of fill? O Yes [J 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(2)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.
For LOMR requests, is the regulatory floodway being revised? O Yes X 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 Adesignation] unless a regulatory floodway is bemg added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2003

PAPERWORK REDUCTION ACT

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

Flooding Source: TINR8WS17
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

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

O Alternative methodology [ Proposed Conditions (CLOMR) [0 Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash TINR8WS17 (B138) 1.80 Not Studied

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[0 Regional Regression Equations [] Other (please attach description)

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

4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalfreview.

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Woater-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Method Used

Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description))
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http://mwww.ferma.gov/fhm/en_modl.shtm,

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM

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

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? OYes [0 No

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

2. Does the request involve the placement or proposed placement of fill? O Yes O 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? [ Yes I No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required

for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied

Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: TINR8WSS8
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[0 Not revised (skip to section 2) X No existing analysis [ !mproved data
O Alternative methodology [J Proposed Conditions (CLOMR) O Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash T1NR8WS8 (B140) 2.68 Not Studied

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

[J Statistical Analysis of Gage Records K Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[J Regional Regression Equations [] Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Woater-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Meihod Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
‘ respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [0 Yes [0 No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the

requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
I effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

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

2.  Does the request involve the placement or proposed placement of fill? [ Yes [0 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? 3 Yes X No

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b){(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied

Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: TINR8WSS Tributary 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) ™ No existing analysis O Improved data
[ Alternative methodology [J Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash TINR8WSS (B141) 0.85 Not Studied

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
] Regional Regression Equations [C] Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Subnittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,

respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [J Yes O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
| effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied

Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

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

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




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NR8WS34
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

O Not revised (skip to section 2) X No existing analysis O Improved data
[0 Aiternative methodology [0 Proposed Conditions (CLOMR) [ Changed physical condition of watershed

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

Location Drainage Area (Sg. Mi.) FIS (cfs) Revised (cfs)
Wash T2NR8WS34 (B143) 1.07 Not Studied

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
] Regional Regression Equations [ Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models
. FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natura! File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
I effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

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

2. Does the request involve the placement or proposed placement of fill? [ Yes [ No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
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? O Yes K No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM ' Expires September 30, 2003

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NR8WSQ
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) X No existing analysis [ Improved data
[ Alternative methodology O Proposed Conditions (CLOMR) O Changed physical condition of watershed

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

Location Drainage Area (Sqg. Mi.) FIS (cfs) Revised (cfs)
Wash T2NR8WS9 (B144) 1.08 Not Studied

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[ Regional Regression Equations (] Other (please attach description)

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

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

5. Impacts of Sediment Transpert on Hydrology

Was sediment transport considered? [JYes [XINo If yes, then fill out Section F (Sediment Transport) of Form 3. {f No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
Q. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models
‘ FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes [0 No

4. Models Submitted '
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

The document "Numerical Models Accepted by FEMA for NFIP Usage” lists the models accepted by FEMA. This document can be found at:
http://imwww.ferna.gov/thm/en_modl.shtm.

C. MAPPING REQUIREMENTS

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

nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
| effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFES) increase? [dYes O No

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

2. Does the request involve the placement or proposed placement of fill? O 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? [ Yes K No
i 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 Adesignation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NR8WS8-2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) XI No existing analysis [ Improved data
O Alternative methodology O Proposed Conditions (CLOMR) [0 cChanged physical condition of watershed

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

L_ocation Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash T2NR8WS8-2 (B145) 1.53 Not Studied

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

[] statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
(C] Regional Regression Equations [] Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach tobe Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic mode!s,
respectively. These review programs verify that the hydraulic estimates and assumptions in the mode! data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.

If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes [O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the

requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
| effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [dYes [0 No

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

2. Does the request involve the placement or proposed placement of fill? " O Yes [0 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? [ Yes K No

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied

Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NR9WS12-2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) X No existing analysis O improved data

[0 Alternative methodology O Proposed Conditions (CLOMR) O Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash T2NR8WS12-2 (B146) 1.50 Not Studied :

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

[ Statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[J Regional Regression Equations [ Other (please attach description)

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

4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalireview.

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
. Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]

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




B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
. respectively. These review programs verify that the hydraulic estimates and assumptions in the mode! data are in accordance with NFIP

requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://mwww.fema.gov/ifhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.,
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the

requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
o show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
l effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? ’ OYes O No

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

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

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
‘ RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NROWS12-1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis [ Improved data
O Ailternative methodology O Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash T2NR8WS12-1 (B147) 1.38 Not Studied

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[J Regional Regression Equations L] Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? 0 Yes O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFES) increase? O Yes [0 No

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

2. Does the request involve the placement or proposed placement of fill? O Yes O 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005
PAPERWORK REDUCTION ACT

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

Flooding Source: T2NR9WS2-2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis O Improved data

[0 Alternative methodology [0 Proposed Conditions (CLOMR) O Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash T2NR8WS2-2 (B148) 2.98 Not Studied

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[ Regional Regression Equations [J Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
‘2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.

If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFESs) increase? O Yes [J No

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

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

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2003

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NROWS2-1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)
[ Not revised (skip to section 2) X No existing analysis [ Improved data
O Alternative methodology O Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Wash T2NR8WS2-1 (B149) 3.36 Not Studied

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[J Regional Regression Equations [T Other (please attach description)

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

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

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit
Upstream Limit
‘2. Hydraulic Method Used
Hydraulic Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes 0O No

4. Models Submitted
Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS

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

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

2. Does the request involve the placement or proposed placement of fill? O 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

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

RIVERINE STRUCTURES FORM

O.M.B. No. 3067-0148

Expires September 30, 2005

above address.

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NRSWS2-1, T2NRWS2-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization............... complete Section B
Bridge/Culvert....... ... complete Section C
Dam......cocovveennnne ... complete Section D
Levee/Floodwall complete Section E

Sediment Transport....... complete Section F (if required)

Description Of Structure

1. Name of Structure: T2NRO9WS2-1, T2NR9WS2-2 3-10'x7' RCBC STA 4303+12
Type (check one): O Channelization I3 Bridge/Culvert
. Location of Structure:
Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure:
Type (check one): [ Channelization [ Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [J Channelization 1 Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[ Levee/Floodwall

O Levee/Floodwall

O Levee/Floodwall

[ Dam

[ Dam

[ Dam

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form

MT-2 Form 3 Page 10of 10




B. CHANNELIZATION

Flooding Source:

.\lame of Structure:

1. Accessory Structures

The channelization includes (check one):

[0 Levees [Attach Section E (Levee/Floodwall)] [J Drop structures
[0 Superelevated sections [J Transitions in cross sectional geometry
[] Debris basin/detention basin O Energy dissipator

[ Other (Describe):
2.  Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3.  Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow O Critical flow [ Supercritical flow [J Energy grade line

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

[ Inletto channel [J Outlet of channel [] At Drop Structures [] At Transitions
[ Other locations (specify):

4, Sediment Transport Considerations

Flooding Source: T2NROWS2-1, T2NROWS2-2

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

C. BRIDGE/CULVERT

Name of Structure: T2NROWS2-1, T2NROWS2-2 3-10'x7' RCBC STA 4303+12
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [ Erosion Protection

[ Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream

[ Material O Top of Road Elevations — Upstream and Downstream
7] Beveling or Rounding O Structure Invert Elevations — Upstream and Downstream
O wing Wall Angle [J Stream Invert Elevations — Upstream and Downstream
[J Skew Angle [ Cross-Section Locations

[C] Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo If yes, then fill out Section F (Sediment Transport).
. If No, then attach your explanation for why sediment transport was not considered.
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Pages 3-10 Do Not Apply

D. DAM
Flooding Source:
.\lame of Structure:
1. This request is for (check one): ] Existing dam OO New dam O Maodification of existing dam
2. The dam was designed by (check one): [0 Federal agency [J Stateagency [J Local govemment agency

[ Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [JYes [ No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [ Yes [ONo

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

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

OYes [ No IifYes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

FREQUENCY (% annual chance) FIS REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

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

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




FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

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

above address.

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NROWS2-1, T2NROWS2-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization............... complete Section B
Bridge/Culvert... .. complete Section C
Dam.....cccovnveinimnnicsenninnes complete Section D

Levee/Floodwall............. complete Section E
Sediment Transport ....... complete Section F (if required)

Description Of Structure

1. Name of Structure: T2ZNRIWS2-1, T2ZNRIWS2-2 3-10'x7" RCBC STA 4305+96

Type (check one): ] Channelization X Bridge/Culvert

. Location of Structure:

Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2, Name of Structure:
Tybe (check one): ] Channelization [ Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [ Channelization [ Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[ Levee/Floodwall

[ Levee/Floodwall

O Levee/Floodwall

[0 Dam

[J Dam

O Dam

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form
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B. CHANNELIZATION

Flooding Source:

,lame of Structure:
1.

Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] ' [ Drop structures
] Superelevated sections [ Transitions in cross sectional geometry
[ Debris basin/detention basin O Energy dissipator

[J Other (Describe):
2,  Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3.  Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [ Critical flow [ Supercritical flow [ Energy grade line

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

O inletto channel [J OQutlet of channel [ At Drop Structures [] At Transitions
[J Other locations (specify):

4, Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: T2NROWS2-1, T2NROWS2-2
Name of Structure: T2NRIWS2-1, T2NR9WS2-2 3-10'x7' RCBC STA 4305+96
1. This revision reflects (check one):
X New bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert previously modeled in the FIS
O New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used to analyze the structure {(e.g., HEC-2 with special bridge routine, WSPRO, HY8).
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [} Erosion Protection

[C] Shape (culverts only) [ Low Chord Elevations ~ Upstream and Downstream

O Material [0 Top of Road Elevations — Upstream and Downstream
[ Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
1 wing Wall Angle [] Stream Invert Elevations — Upstream and Downstream
[ Skew Angle O Cross-Section Locations

[0 Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo If yes, then fill out Section F (Sediment Transport).
. If No, then attach your explanation for why sediment transport was not considered.
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Pages 3-10 Do Not Apply

D. DAM
Flooding Source:
.\lame of Structure:
1. This request is for (check one): O Existing dam [0 Newdam O Modification of existing dam
2. Thedam was designed by (check one): [ Federal agency [ sStateagency [0 Local government agency

[J Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [JYes [ No
If Yes, complete the Riverine Hydrology & Hydrau!ics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [1Yes {[JNo

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

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

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

Stil Elevation Behind the [
FREQUENCY (% annual chance) FIS REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

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

o
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

O.M.B. No. 3067-0148

Expires September 30, 2005

&

PAPERWORK REDUCTION ACT

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

form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: T2NR9WS2-1, T2NROWS2-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B
Bridge/Culvert... .. complete Section C
Dam.....ccuveivenrne .. complete Section D
Levee/Floodwall complete Section E

Sediment Transport ....... complete Section F (if required)

Description Of Structure

Name of Structure: T2NR9WS2-1, T2NR9WS2-2 3-10'x7' RCBC STA 4308+80

Type (check one): [J Channelization X Bridge/Culvert [J Levee/Floodwall
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

Name of Structure:

Type (check one). [ Channelization [ Bridge/Culvert O Levee/Floodwall
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

Name of Structure:

Type (check one) [J Channelization [] Bridge/Culvert [ Levee/Floodwall
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[ Dam

O bam

O bam

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form

MT-2 Form 3 Page 1 of 10




B. CHANNELIZATION

Flooding Source:
Name of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[ Superelevated sections [ Transitions in cross sectional geometry
[ Debris basin/detention basin [ Energy dissipator

[ Other (Describe):
2. Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3.  Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [ Critical flow [ Supercritical flow [C] Energy grade line

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

O Inletto channel [} Outlet of channel [J At Drop Structures [] At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: T2NR9WS2-1, T2ZNROWS2-2
Name of Structure: T2NRIWS2-1, T2NROWS2-2 3-10'x7' RCBC STA 4308+80
1. This revision reflects (check one):
X New bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8).
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [J Erosion Protection

[ Shape (culverts only) [0 Low Chord Elevations — Upstream and Downstream

O Material [0 Top of Road Elevations ~ Upstream and Downstream
[ Beveling or Rounding [ Structure Invert Elevations ~ Upstream and Downstream
[J wing Wall Angle ] Stream Invert Elevations — Upstream and Downstream
[J Skew Angle [J Cross-Section Locations

[0 Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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D. DAM
Flooding Source:
.Name of Structure:
1. This request is for (check one): [0 Existing dam [0 Newdam [0 Modification of existing dam
2. Thedam was designed by (check one): [J Federal agency [] Stateagency [J Local government agency

[ Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? {JYes [ No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [JYes [JNo

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

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

O Yes [ONo I Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

St Elevation Behind the D
FREQUENCY (% annual chance) FIS REVISED
10-year (10%)
50-year (2%)
100-year (1%)

500-year (0.2%)
Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

Expires September 30, 2005

O.M.B. No. 3067-0148

above address.

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NR9WS12-1, T2NROWS12-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: T2NR9WS12-1, TZNR9WS12-2 3-10'x6' RCBC STA 4322+17

Type (check one): [J Channelization X Bridge/Culvert

‘ Location of Structure:

Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2, Name of Structure:
Type (check one): [] Channelization [ Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [J Channelization [ Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[C] Levee/Floodwall

] Levee/Floodwall

[ Levee/Floodwall

O Dam

O Dam

[J bam

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form

MT-2 Form 3 Page 1 of 10




B. CHANNELIZATION

Flooding Source:
ame of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[J Superelevated sections [ Transitions in cross sectional geometry
[[] Debris basin/detention basin [ Energy dissipator

[ Other (Describe):

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow O Critical flow [ Supercritical flow [J Energy grade line

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

O nletto channel [0 Outlet of channel [ At Drop Structures [] At Transitions
O Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: T2NROWS12-1, T2NROWS12-2
Name of Structure: T2NROWS12-1, T2NROWS12-2 3-10'x6' RCBC STA 4322+17
1. This revision reflects (check one):
New bridge/culvert not modeled in the FIS
[0 Mcodified bridge/culvert previously modeled in the FIS
[0 New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8):
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [ Erosion Protection

[0 Shape (culverts only) [ Low Chord Elevations - Upstream and Downstream

[J Material O Top of Road Elevations — Upstream and Downstream
[0 Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
] wing Wall Angle [ Stream Invert Elevations — Upstream and Downstream
[0 Skew Angle (O Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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D. DAM
Flooding Source:
.Name of Structure:
1. This request is for (check one): [0 Existing dam O Newdam O Modification of existing dam
2. Thedamwas designed by (check one): [] Federal agency [0 stateagency [0 Local government agency

O Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [ Yes [ No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [JYes [JNo

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

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

O Yes [ONo If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

FREQUENCY (% annual chance) FIS REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

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

o
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 30, 2005
PAPERWORK REDUCTION ACT

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

form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: T2NROWS12-1, T2NROWS12-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization............... complete Section B
Bridge/Culvert................ complete Section C
Dam.....coovcvrmueeriieisernnns complete Section D
Levee/Floodwall............. complete Section E

Sediment Transport....... complete Section F (if required)

Description Of Structure

1. Name of Structure: T2NROWS12-1, T2NRIWS12-2 3-10'x5' RCBC STA 4327+70

Type (check one): [J Channelization X Bridge/Culvert [ Levee/Ficodwall [ bam

. Location of Structure:

Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2, Name of Structure: _
Type (check one): [ Channelization [ Bridge/Culvert [ Levee/Fioodwall [0 Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [ Channelization [ Bridge/Culvert [ Levee/Floodwall ] Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:
lame of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[ Superelevated sections [J Transitions in cross sectional geometry
[J Debris basin/detention basin [ Energy dissipator

[C] Other (Describe):
2.  Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3.  Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[3 Subcritical flow O Critical flow O Supercritical flow [ Energy grade line

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

[ Inletto channel [ Outlet of channel [ At Drop Structures [J At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

®—

Flooding Source: T2NR9WS12-1, T2NRSWS12-2

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

C. BRIDGE/CULVERT

Name of Structure: T2NROWS12-1, T2NROWS12-2 3-10'x5' RCBC STA 4327+70
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [ Erosion Protection

[ Shape (culverts only) [J Low Chord Elevations — Upstream and Downstream

] Material [3 Top of Road Elevations — Upstream and Downstream
] Beveling or Rounding [3 Structure Invert Elevations — Upstream and Downstream
[ wing Wall Angle [ Stream Invert Elevations — Upstream and Downstream
[ Skew Angle [ Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

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

Flooding Source:

.\lame of Structure:

1.

2.

6.

This request is for (check one): O Existing dam O Newdam O Modification of existing dam
The dam was designed by (check one): [] Federal agency J Stateagency [J Local govemment agency
[0 Private organization Name of the agency or organization:
Does the project involve revised hydrology? [ Yes [dNo

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
Does the submittal include debris/sediment yield analysis? [JYes [ No

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

Does the Base Flood Elevation behind the dam or downstream of the dam change?
O Yes [ No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.
Stillwater Elevation Behind the D
FREQUENCY (% annual chance) FIS REVISED
10-year (10%)
50-year (2%)
100-year (1%)
500-year (0.2%)
Nomat Pool Elevation

Please attach a copy of the formal Operation and Maintenance Plan

@
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

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

PAPERWORK REDUCTION ACT

above address.

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

Flooding Source: T2NROWS12-1, T2NROWS12-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization.......c....... complete Section B
Bridge/Culvert.... complete Section C
(D211 1 PO complete Section D
Levee/Floodwall............. complete Section E

Sediment Transport ....... complete Section F (if required)

Description Of Structure

1. Name of Structure: T2NRIWS12-1, T2ZNR9IWS12-2 3-10'x4' RCBC STA 4333+30

. Location of Structure:

Downstream Limit/Cross Section:
Upstream Limit/Cross Section:

2. Name of Structure:

Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:
3. Name of Structure:
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

Type (check one): [ Channelization X Bridge/Culvert [ Levee/Floodwall

Type (check one): [ Channelization [ Bridge/Culvert [ Levee/Floodwall

Type (check one) [ Channelization ] Bridge/Culvert [ Levee/Floodwall

O Dam

[J bam

] Dam

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form
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B. CHANNELIZATION

Flooding Source:
Name of Structure:

1.  Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[O Superelevated sections [J Transitions in cross sectional geometry
[ Debris basin/detention basin O Energy dissipator

[0 Other (Describe):
2.  Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3.  Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [ Critical flow [J Supercritical flow [d Energy grade line

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

O Inletto channel [J Outlet of channel [ At Drop Structures [ At Transitions
[ Other locations (specify):

4, Sediment Transport Considerations

Was sediment transport considered? [1Yes [JNo If Yes, then fill out Section F (Sediment Transport).
I If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: T2NR9WS12-1, T2NR9WS12-2
Name of Structure: T2NROWS12-1, T2NROWS12-2 3-10'x4' RCBC STA 4333+30
1. This revision reflects (check one):
X New bridge/culvert not modeled in the FIS
[OJ Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8):

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [ Erosion Protection

[ Shape (culverts only) [J Low Chord Elevations — Upstream and Downstream

[C] Material [ Top of Road Elevations — Upstream and Downstream
{1 Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
[J Wing Wall Angle [ stream Invert Elevations — Upstream and Downstream
[J Skew Angle [ Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [INo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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Pages 3-10 Do Not Apply

B D. DAM
Flooding Source:
.Name of Structure:
1. This request is for (check one): O Existing dam 0 Newdam [OJ Modification of existing dam
2. The damwas designed by (check one): [] Federal agency [0 stateagency [J Local government agency

[ Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [ Yes [ No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4, Does the submittal include debris/sediment yield analysis? [J Yes [1No

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

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

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

FREQUENCY (% annual chance) FIS REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)
Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: T2NR8WS8-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: T2NR8WS8-2 3-10'x4' RCBC STA 4448+80

Type (check one): {1 channelization X Bridge/Culvert [ Levee/Floodwall [J Dam

. Location of Structure:

Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure:
Type (check one): [ Channelization [C] Bridge/Culvert [0 Levee/Floodwall [ Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [ Channelization [ Bridge/Culvert [ Levee/Floodwall [J Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:
Name of Structure:

1.

Accessory Structures

The channelization includes (check one):

O Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
{0 Superelevated sections O Transitions in cross sectional geometry
(O Debris basin/detention basin [ Energy dissipator

[O Other (Describe):
Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
] Subcritical flow [ Critical flow [ Supercritical flow [ Energy grade line

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

O Inletto channel [ Outlet of channel [ At Drop Structures [ At Transitions
[ Other locations (specify):

Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: T2NR8WS8-2
Name of Structure: T2NR8WS8-2 3-10'x4' RCBC STA 4448+80
1.

This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert previously modeled in the FIS
[0 New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [ Erosion Protection

[ Shape (culverts only) [0 Low Chord Elevations — Upstream and Downstream

] Material [J Top of Road Elevations — Upstream and Downstream
[ Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
[ wing Wall Angle [ Stream Invert Elevations — Upstream and Downstream
O Skew Angle [0 Cross-Section Locations

[J Distances Between Cross Sections
Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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D. DAM
Flooding Source:
Name of Structure:
.1. This request is for (check one): O Existing dam O Newdam [0 Modification of existing dam
2. Thedam was designed by (check one): [ Federal agency ] Stateagency [ Local government agency

[0 Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [JYes [JNo
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [JYes [JNo

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

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

O Yes [JNo If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stil Elevation Behind the D
FREQUENCY (% annual chance) FIS REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

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

above address.

PAPERWORK REDUCTION ACT

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

Flooding Source: T2NR8WS8-2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: T2NR8WS8-2 3-10'x4' RCBC STA 4451+90
Type (check one): O Channelization X Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2 Name of Structure:
Type (check one): [ Channelization [ Bridge/Cutvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [] Channelization [ Bridge/Culvert
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[ Levee/Floodwall

O Levee/Floodwall

[ Levee/Floodwall

] bam

[ Dam

[ bam

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

Flooding Source:

@—

ame of Structure:

Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
O Superelevated sections [J Transitions in cross sectional geometry
[0 Debris basin/detention basin ] Energy dissipator

{J Other (Describe):
Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[OJ Subcritical flow [ Critical flow O Supercritical flow -[O Energy grade line

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

[ tnletto channel [J Outlet of channel [] At Drop Structures [ At Transitions
[ Other locations (specify):

Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: T2NR8WS8-2
Name of Structure: T2NR8WSS8-2 3-10'x4' RCBC STA 4451+30
1.

This revision reflects (check one):

[ New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [ Erosion Protection

[J Shape (culverts only) O Low Chord Elevations — Upstream and Downstream

O Material [0 Top of Road Elevations ~ Upstream and Downstream
[ Beveling or Rounding [J Structure Invert Elevations — Upstream and Downstream
[ wing Wall Angle [J Stream Invert Elevations — Upstream and Downstream
[] Skew Angle [ Cross-Section Locations

] Distances Between Cross Sections
Sediment Transport Considerations

Was sediment transport considered? [JYes [INo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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Pages 3-10 Do Not Apply
D. DAM

2.

6.

Flooding Source:

. Name of Structure:

1.

This request is for (check one): [0 Existing dam ] Newdam [ Modification of existing dam
The dam was designed by {check one): [0 Federal agency [0 Stateagency [0 Local government agency
{3 Private organization Name of the agency or organization:
Does the project involve revised hydrology? [Yes [ No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
Does the submittal include debris/sediment yield analysis? [1Yes [INo

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

Does the Base Flood Elevation behind the dam or downstream of the dam change?
OYes [ No IfYes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.
Stil Elevation Behind i
FREQUENCY (% annual chance) FIS REVISED
10-year (10%)
50-year (2%)
100-year (1%)
500-year (0.2%)
Normal Pool Elevation

Please attach a copy of the formal Operation and Maintenance Plan
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: T2NR8WS9
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: T2ZNR8WS9 2-10'x4' RCBC STA 4507+87

Type (check one): 7] Channelization X Bridge/Culvert (O Levee/Floodwall [ Dam

Location of Structure:
Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure:
Type (check one): [J Channelization [] Bridge/Culvert [ Levee/Floodwall [J Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) ] Channelization [ Bridge/Culvert [ Levee/Floodwall [J Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:
ame of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
O Superelevated sections [ Transitions in cross sectional geometry
[ Debris basin/detention basin O Energy dissipator

] Other (Describe):

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [J Critical flow [ Supercritical flow [J Energy grade line

If there is the potential for 2 hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

O Inletto channel [J Outlet of channel [] At Drop Structures [T} At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

Flooding Source: T2NR8WS9

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

C. BRIDGE/CULVERT

Name of Structure: T2NR8WS9 2-10'x4' RCBC STA 4507+87
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [J Erosion Protection

[] Shape (culverts only) [J Low Chord Elevations — Upstream and Downstream

O Material [0 Top of Road Elevations — Upstream and Downstream
[J Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
] wing Wall Angle [ Stream Invert Elevations — Upstream and Downstream
[J Skew Angle [ Cross-Section Locations

[C] Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [XINo If yes, then fill out Section F (Sediment Transport).
‘ If No, then attach your explanation for why sediment transport was not considered.
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D. DAM
Flooding Source:
Name of Structure:
1. This request is for (check one): [OJ Existing dam O Newdam [0 Modification of existing dam
2. The dam was designed by (check one): [J Federal agency [0 Stateagency [J Local govenment agency

[0 Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [JYes [INo
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [ Yes [ No

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

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

O Yes [1No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

FREQUENCY (% annual chance) FIS REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: T2NR8WS9
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: T2NR8WS9 10'x5' RCBC STA 4513+00

Type (check one): O Channelization X Bridge/Culvert [ Levee/Floodwall [J Dam

. Location of Structure:

Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure:
Type (check one): [0 Channelization [ Bridge/Culvert [ Levee/Floodwall (] Dam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [ Channelization (] Bridge/Culvert [ Levee/Floodwall [J bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:
Name of Structure:

1.

Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Fioodwall)] [ Drop structures
[ Superelevated sections (O Transitions in cross sectional geometry
[ Debris basin/detention basin [ Energy dissipator

[ Other (Describe):
Drawing Checklist

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

Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
] Subcritical flow [ Critical flow [ Supercritical flow [ Energy grade line

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

[ Infetto channel [J Outletof channel [J] AtDrop Structures [J] At Transitions
] Other locations (specify):

Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: T2NR8WS9
Name of Structure: T2NR8WS9 10'x5' RCBC STA 4513+00
1.

This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [J Erosion Protection

[J Shape (culverts only) O Low Chord Elevations — Upstream and Downstream

] Material [0 Top of Road Elevations — Upstream and Downstream
[ Beveling or Rounding O Structure Invert Elevations ~ Upstream and Downstream
[J wing Wall Angle [C] Stream Invert Elevations — Upstream and Downstream
[0 Skew Angle [0 Cross-Section Locations

7] Distances Between Cross Sections

Sediment Transport Considerations

Was sediment transport considered? [Yes [ No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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Pages 3-10 Do Not Apply

D. DAM
Flooding Source:
Name of Structure:
,1. This request is for (check one): [0 Existing dam O Newdam O Modification of existing dam
2. The dam was designed by (check one): [] Federal agency [0 sStateagency [ Local government agency

[0 Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [1Yes [INo
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [JYes [JNo

If yes, then fill out Section F (Sediment Transport).
1f No, then attach your explanation for why debris/sediment analysis was not considered.

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

OYes [ONo If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stil Elevation Behind the D
FREQUENCY (% annual chance) FIS REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

Section 3 Mapping and Survey Information

3.1 Field Survey Information
There was no field survey performed on Phase V.

3.2 Mapping

JLK Engineers used existing digital elevations models (DEM) and digital terrain
models (DTM) provided by the Flood Control District of Maricopa County. Stewart
Geo Technologies, Inc. created the DTM from digital ortho-photos that were
created as part of the Maricopa County Ortho-photo project in 2000 and 2001.
The coordinate system is based on NAD 83, Arizona State Plane —Central Zone.
The vertical coordinate system is NAVD 88.
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

Section 4 Hydrology

4.1 Method Description

The purpose of the hydrologic analysis is to provide peak flow data for the Zone A
floodplain delineation of all washes in the Lower Centennial Wash watershed that
have a drainage area of at least one-half square mile. Peak flows for the 100-
year 6-hour and 100-year 24-hour storm were computed using the Army Corp of
Engineers’ Flood Hydrograph Package HEC-1, version 4.1, dated June 1998.
Environmental Modeling Systems Incorporated’s (EMS-1) Watershed Modeling
System version 7.1 (WMS) was used to build the hydrologic model using a grid of
elevation data and geographic information system (GIS) data provided by the
Flood Control District of Maricopa County (FCDMC).

4.2 Parameter Estimation

Hydrologic parameters were estimated using the FCDMC’s methodology, as
outlined in Volume 1 of the Drainage Design Manual for Maricopa County (DDM),
dated January 1, 1995. The following sections discuss the parameter estimation
in detail.

421 Drainage Area Boundaries

The washes to be delineated were first identified based on their size and tributary
area. These are washes that could potentially have a significant amount of flow.
Drainage area boundaries were drawn using both topographic mapping and aerial
photography. The basin boundaries were first drawn in AutoCAD and plotted for
review and approval by the Flood Control District prior to hydrologic analysis. The
approved basin boundaries Were then exported out of AutoCAD as shape files
and imported into the WMS model. Whenever there is a discrepancy between the
topographic mapping and aerial photography, use of the aerial photography was
emphasized in the delineation.

The drainage sub-basins delineation is shown on FIGURE 4.1 with the aerial
photography and FIGURE 4.2 with the topography. The sub-basins and their
concentrations points have corresponding numbers. The numbering system used
to identify the sub-basins begins with the letter B and 3 digits with the smallest
number in the most downstream end of the watershed. Washes that split or join
together were given special attention. These were discussed with FCDMC before
final delineation was submitted. There are two separate areas for the Phase IV
study. It was identified as Watershed 1 and 2. Watershed 1 (Sub-basins B133-
B143) is located south of the |-10 Freeway east of the Saddleback Diversion
Channel. There was an additional wash within Sub-basin B134 that would be
delineated. The flows to this additional wash were prorated based on watershed
area within Sub-basin B134. The prorated basins are shown in FIGURE 4.3.
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

Section 4 Hydrology

4.1 Method Description

The purpose of the hydrologic analysis is to provide peak flow data for the Zone A
floodplain delineation of all washes in the Lower Centennial Wash watershed that
have a drainage area of at least one-half square mile. Peak flows for the 100-
year 6-hour and 100-year 24-hour storm were computed using the Army Corp of
Engineers’ Flood Hydrograph Package HEC-1, version 4.1, dated June 1998.
Environmental Modeling Systems Incorporated’s (EMS-1) Watershed Modeling
System version 7.1 (WMS) was used to build the hydrologic model using a grid of
elevation data and geographic information system (GIS) data provided by the
Flood Control District of Maricopa County (FCDMC).

4.2 Parameter Estimation
Hydrologic parameters were estimated using the FCDMC’s methodology, as
outlined in Volume 1 of the Drainage Design Manual for Maricopa County (DDM),

dated January 1, 1995. The following sections discuss the parameter estimation
in detail.

4.2.1 Drainage Area Boundaries

The washes to be delineated were first identified based on their size and tributary
area. These are washes that could potentially have a significant amount of flow.
Drainage area boundaries were drawn using both topographic mapping and aerial
photography. The basin boundaries were first drawn in AutoCAD and plotted for
review and approval by the Flood Control District prior to hydrologic analysis. The
approved basin boundaries were then exported out of AutoCAD as shape files
and imported into the WMS model. Whenever there is a discrepancy between the
topographic mapping and aerial photography, use of the aerial photography was
emphasized in the delineation.

The drainage sub-basins delineation is shown on FIGURE 4.1 with the aerial
photography and FIGURE 4.2 with the topography. The sub-basins and their
concentrations points have corresponding numbers. The numbering system used
to identify the sub-basins begins with the letter B and 3 digits with the smallest
number in the most downstream end of the watershed. Washes that split or join
together were given special attention. These were discussed with FCDMC before
final delineation was submitted. There are two separate areas for the Phase |V
study. It was identified as Watershed 1 and 2. Watershed 1 (Sub-basins B133-
B143) is located south of the I-10 Freeway east of the Saddleback Diversion
Channel. There was an additional wash within Sub-basin B134 that would be
delineated. The flows to this additional wash were prorated based on watershed
area. The prorated basins are shown in FIGURE 4.3. Watershed 2 (Sub-basins
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

B144-B149) is located north of the I-10 Freeway near the Salome Highway. This
watershed lies between the Harquahala Flood Retarding Structure and the 1-10
Freeway. The Harquahala Diversion Channel is located within the watershed.

Watershed 1 is mainly undeveloped upland desert and is bounded by
mountainous terrain upstream. The downstream boundary is the Saddleback
Diversion Channel.

Watershed 2 is also mainly undeveloped upland desert. The major feature of this
watershed is the Harquahala Flood Retarding Structure that bounds it to the
north. The I-10 Freeway bounds the watershed to the south.

4.2.2 Watershed Work Maps

FIGURE 4.3 shows the sub-basin boundaries, confluence or concentration points,
and routing reaches. Each basin is labeled with a “B” and a number. The
numbering for the basins starts at the most downstream confluence with
Centennial Wash. The basin numbers increase going upstream. The left branch
is numbered before the right branch. In other words, the numbering continues
upstream on the left branch until that branch is complete and then the numbering
resumes on the right branch. The concentration point for each sub-basin is

. labeled with a “CP” in front of the name of the upstream sub-basin. The routing
reach is named by replacing the “CP” with an “R” for the reach downstream of the
concentration point.

Figure 4.4 shows the watershed boundaries overlain on top of the soil map units,
according to the Gila Bend — Ajo Area and Maricopa County Central Part Soil
Surveys. Figure 4.5 shows the land use designation for Phase IV.

4.2.3 Gage Data
Table 4.1 lists the rain gage locations within Phase V.

Table 4.1 — List of Rain Gages in Phase IV

| Gage | Name Installation || Type |
1_1D. | Date Location !
15060 || G & F Woolsey Peak | 6/25/2003 [ Precip ][ 8 Miles SW of Gillespie Dam |
15075 || Cruff Wash 5/14/2002 i| Precip || 6 Miles W of Agua Caliente |
| ] ILRd. and Old US 80 ]
| 5095 ii Webb Mountain | 5/22/2002 | Precip || 4 Miles W of Agua Caliente

" | i jandOdUS80O

H
H i H {
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

4.2.4 Statistical Parameters
Statistical parameters have not been considered at this stage of the study.

4.2.5 Precipitation Values

The National Oceanic and Atmospheric Administration (NOAA) Atlas Il was used

to obtain a 100-year 24-hour and 6-hour point precipitation values for Phase |V of
4.1 inches and 3.3 inches, respectively. Because of the varying sizes of the sub-
basins and large watershed within the study area, both the 100-yr 6-hour and the

100-year 24-hour storm were analyzed.

HEC-1's JD record option was used to reduce point precipitation values using the
depth-area reduction factors from the DDM.

4.2.6 Physical Parameters
Rainfall Losses

The Green — Ampt infiltration equations were used within HEC-1 to estimate
rainfall losses according to the procedures outlined in the DDM. The Flood
Control District of Maricopa County DDMS, Version 2.1.0 program was used to
calculate the logarithmic area averages of the hydraulic conductivities of each
map unit within the sub-basin. This program also selects the wetting front
capillary suction (PSIF) and soil moisture deficit (DOTHETA) using the average
XKSAT value. After the PSIF and DTHETA are calculated the XKSAT value was
adjusted for vegetative cover. The data was then exported as a text file and later
imported into the WMS.

A GIS based soil map of data from the SCS (Now NRCS) Soil Survey of Aguila-
Carefree Area, Parts of Maricopa County and Pinal Counties, Arizona, issued
April 1986, Maricopa County, Arizona, Central part, issued September 1977 and
Gila Bend - Ajo Area, Arizona, Parts of Maricopa and Pima Counties, issued May
1997 was obtained from the FCDMC for input into WMS. This data was used to
obtain soils information inside of Maricopa County.

A table relating the Map Unit numbers to the XKSAT values was obtained from
the FCDMC. Table 4.3 lists the map unit values that were input into WMS to
compute the rainfall losses. The various soil types are also shown in FIGURE
4.4,
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Lower Centennial Watershed
Zone A Floodplain Delineation Study
‘ Phase IV

TABLE 4.3-SOILS CHARACTERISTICS USED TO COMPUTE GREEN-AMPT
PARAMETERS

AT TR

SoiL ! DESCRIPTION XKSAT % %

D | (invhr) || IMPERVIOUS | EFFECTIVE

AbA | ANTHOSANDY LOAM, 0 TO 1 PERCENT 038 0.0 : 100
| SLOPES

AdA | ANTHO GRAVELLY SANDY LOAM, 0 TO 0.40 0.0
1 PERCENT SLOPES

Ae | ANTHO-BRIOS SANDY LOAMS 0.39 0.0

100

100

O R R T A

AfB || ANTHO-CARRIZO COMPLEX, 1TO3 §
| PERCENT SLOPES |

AGB | ANTHO-CARRIZO COMPLEX, 0TO 3 | 0.40 0.0 100
PERCENT SLOPES

{| ANTHO ASSOCIATION 0.40 0.0 g 100

0.40 0.0 100

AR SR RN B A

1
i

>
~

\ e e en e anemeneh Vo o oo s e e o, i ek e e o ! L e
. [ AM [ ANTHO-VALENCIA ASSOCIATION 039 0.0 100
e R SR R e
CO | CHERIONO-ROCK OUTCROP COMPLEX || 029 20.0 | 100
CV || COOLIDGE-LAVEN ASSOCIATION 039 | 0.0 100
i
Ge || GILMAN FINE SANDY LOAM 0.26 0.0 | 100
GM | GILMAN-ANTHO ASSOCIATION 0.29 0.0 100
GWD | GIUNSIGHT-PINAL COMPLEX, 17010 || 035 | 00 100
| PERCENT SLOPES
GYD | GUNSIGHT-RILLITO COMPLEX, 0 TO 10 026 | 00 | 100
| PERCENT SLOPES i |
HLC | HARQUA-GUNSIGHT COMPLEX, 0 TO 5 0.14 0.0 100
| PERCENT SLOPES | ﬂ
Ma | MARIPO SANDY LOAM [ 0.40 0.0 100
. [ PT | PINAL GRAVELLY LOAM — [ o040 [ 00 100
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study

. Phase IV

TABLE 4.3-SOILS CHARACTERISTICS USED TO COMPUTE GREEN-AMPT
PARAMETERS (continued)

soiL DESCRIPTION [ XKSAT % %
ID (in/hr) | IMPERVIOUS EFFECTIVE
RhB | RILLTO-HARQUA COMPLEX, 1703 | 023 ~ 00 100 ;
~ | PERCENTSLOPES | | | |
RS | ROCK OUTCROP-CHERIONI COMPLEX | 0.40 65.0 100
TB | TORRIFLUVENTS — 040 00 100 |
“TrA | TREMANT-RILLITO COMPLEX,0T01 | 041 0.0 f 100 |
| PERCENT SLOPES o | ‘ o |
Va [ VALENCIA SANDY LOAM T 0.0 3 100 |
Vb [ VALENCIA SANDY LOAM, SALINE | o03% | 00 [ 10
[ALKALL , R R V
2 [ ANTHO GRAVELLY SANDY LOAMS 041 0.0 100
[ ) 4 ANTHO-CARRIZO-MARIPO COMPLEX, | 058 0.0 100
_____|| LOW PRECIPITATION L | |
20 CHUCKAWALLA-GUNSIGHT COMPLEX, | 049 | 0.0 | 100 |
LOW PRECIPITATION, 1 TO 8 PERCENT | ’ |
52 || GACHADO-LOMITAS-ROCK OUTCROP 0.16 200 100
| | COMPLEX, 7TOS5PERCENTSLOPES | | o
59 | GILMAN-MOMLI-DENURE COMPLEX, 0.34 0.0 100
| LOW PRECIPITATION D
69 | GUNSIGHT-CIPRIANO COMPLEX, LOW 063 0.0 | 100
| PRECIPITATION, 1 TO 7 PERCENT
SLOPES « . . o .,
62 || MOMOLI-CARRIZO COMPLEX, LOW || _ 0.9 0.0 100
| PRECIPITATION ‘ | |

The FCDMC provided land use data in shape file (GIS) format based on Maricopa
Association of Governments (MAG) Data. Table 4.4 lists the land use data that
was imported into WMS to help determine rainfall losses. The land use data
provides initial abstraction calculations, percent vegetation, which is used to
adjust the XKSAT parameter and percent impervious. The land use areas are
also shown in FIGURE 4.5.
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Lower Centennial Watershed
Zone A Floodplain Delineation Study
Phase IV

TABLE 4.4-BASIN LAND USE CHARACTERISTICS USED TO COMPUTE

GREEN-AMPT PARAMETERS

e e A T e O ey

‘[ LAND | INITIAL % % 1 soiL

| use | DESCRIPTION ABSTRACTION, || IMPERVIOUS || VEGETATION || CONDITION |

D ' la |

| (in)

610 || TRANSPORTATION ' 0.05 %0 || 000 DRY

| (INCLUDES RAILROADS, |

| RAILYARDS, TRANSIT | |

| CENTERS AND ; |

L _| FREEWAYS) J . _l |

740 || WATER 0.00 | 0 000 i  WET

""" 900 || VACANT (EXISTING LAND 035 0 ™ 2500 DRY
| USE DATA BASE ONLY)

The values listed in Table 4.3 and 4.4 were used in WMS to calculate the Green-

Ampt parameters for each sub-basin according to the FCDMC’s methodology as
outlined in the DDM. The results are listed in Table 4.5.

TABLE 4.5-GREEN-AMPT PARAMETERS

BASIN Ia(m) “DTHETA(n) | PSIF (in)w}w XKSAT (inhr) RTIMP (%)
T in) o nhn A E—
B133 0.35 0.35 [ 455 0.35 9
[ B134 0.35 0.35 [ 435 ~0.40 =
[ B35 0.35 0.35 4.70 0.3 0
[ B1% | 0.3 0.35 M 4.10 0d6 37
~ B137 ~0.35 035 | 420 043 | 0
[ Bi3s 0.35 0.35 4.55 0.35 ;3“
B139 ’ 0.35 0.35 4.00 0.47 61
L B140 0.35 0.35 450 0.36 0o
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
. Phase IV

TABLE 4.5- GREEN-AMPT PARAMETERS (contlnued)

e e i, S ERPREAL S

BASIN | Ia Gn) [ DTHETA (n) PSIF (m) XKSAT (infhr) || RTIVIP T
() ) ) (in/hr) (%)
B142 0.35 0.35 4.50 0.36 37
B143 0.35 0.35 4% 0.40 16

B144 0.34 0.34 4.30 0.41 29

B145 0.33 0.34 4.40 0.38 31

B146 0.34 0.34 4.15 0.44 | 0

B147 0.34 0.34 3.95 0.48 | 2 '

B148 0.34 0.35 3.55 0.62 0

B149 0.34 0.34 4.25 0.42 1

Unit Hydrograph Procedure

The S-Graph procedure was used to obtain the unit hydrographs for Phase
IV because the total drainage area for Phase IV is greater than 10 square
miles. Lag time is calculated using the following equation from the DDM

(pg 5-24):

Lag = C*(L*Lca/SP)"

where Lag is the basin's lag time in hours and

L =length of the longest flow path in miles,

Lca = length along the watercourse to a point opposite the centroid in miles,
S = watercourse slope in feet/mile,

C = 24k,, Coefficient that relates the watershed roughness.

C was obtained from Figure 5.11 of Appendix K in the DDM. The k, value
used (0.03) was obtained from Table 5.4 in the DDM. P is equal to 0.5,

and m is equal to 0.38 according to the U.S. Army Corps of Engineers’
’ equations. Table 4.6 summarizes the Lag Time calculations.
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

TABLE 4.6-SUB-BASIN LAG TIME SUMMARY

r BASIN L [ Lea [ *Slope |

s e B o R
B | T e e
B135 | 179 | 102 || 1003 || 038 | 23 :

[ @ [ z4 [ @ [ e | oar [ @
B139 1.53 3 0.83 l 17.6 ; 046 | 27

[ B1a0 [ 143 | o8 | |
B4l | 201 | 142 | 1287 | 038 | 23
B142 | 325 | 123 | 16641 | 046 | 28

SRSV . S

® [ B4 [ 21 | 100 | 99 | 040 | 24

- B14;1 e 169 1736 i{o 495 29

230 | 124 || 1394 | 042 25

""""""" 287 | 108 | 549 | 052 | 31
T299 | 083 | 541 | 050 | 30

B149 ' 3.77 1.52 | 37.2 | 070 42 ,
*Slope is adjusted per Equation 2-4 of the ADOT Highway Drainage Design
Manual Hydrology, See Table 4.7 !

Page 5-20 of the DDM states that the HEC-1 computation interval, or time
step (NMIN), should equal about 0.15 times the lag time, or be within a
range from 0.1 to 0.25 times the lag time (Sabol, 1995). Based on the lag
times shown in Table 4.6, the time step for Phase |V was selected to be 5
minutes.
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

The S-Graph chosen to create the unit hydrographs for each model is the
Phoenix Mountain S-Graph, as shown in the DDM. The time step for the
watershed (NMIN) and calculated lag time for each sub-basin was entered
into WMS, which calculated the unit hydrograph for each sub-basin and
prepared it for input into the HEC-1 input file.

Channel Routing

In addition to the Saddieback Diversion Channel, there are four basins that
required routing. Normal depth routing was performed in HEC-1 for these
reaches. The cross-sections were created using RX and RY cards and
data from the topography and As-Built plans. The channel slopes were
adjusted using Equation 2-4 of the ADOT Highway Drainage Design
Manual Hydrology, which adjusts the slope for a basin with varying slopes
within the basin.

Saddleback Diversion Channel

There are four basins with reaches that are tributary to the Saddleback
Diversion Channel that are not being delineated. Peak flows for these
basins were determined using the HEC-1 model. Concentration points
‘ were assigned along the Saddleback Diversion Channel for these basins
as shown in FIGURE 4.6. These basins are included in order to determine
a peak flow for the Saddleback Diversion Channel. In addition to the flows
tributary to the channel, a base flow of 1340 cfs was added at the upstream
end for the hydraulic analysis of the Saddleback Diversion Channel. This
flow was taken from the Saddleback Stage-Discharge Relation chart
attached in APPENDIX E.5 and applied as directed by the District.
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study

Phase IV

TABLE 4.7-CHANNEL ROUTING PARAMETERS FOR NORMAL DEPTH

Recorded data for calibration was not available for Phase IV.

4-10

ROUTING
6 HOUR 24 HOUR
Reach Reéch ‘\L\eng‘tvh T Slope "La‘g\ (mm) NSTPS ‘Lag”(rrnui’r’l) VWNS'i"PS ;
(ft) (fuft) | |
~ SADDLEBACK DIVERSION CHANNEL
133A 3,623 [ o002 —10 [ 2 5 1
135 | 349 | 00022 5 1 10 2 |
135A 1,665 00022 | 5 1 5 1
138 1,450 0.0022 | 5 E 5 1
138A 3,326 0.0020 0 [ 2 10 2
140 71,960 00020 | 5 | 1 5 1
140A | 7,905 00018 | 25 5 25 5
143 | 3505 0.0021 10 2 10 2
T ” ~ SUBBASINS ) ' |
134 5,121 0.0096 10 2 15 3
136 5.861 T0.0139 [ 10 2 15 3
139 11,299 00223 | 20 4 25 5
141 3,060 00111 5 1 10 2
4.3 Calibration




44

Table 4.8 lists the results of the hydrologic analysis for the sub basins.
TABLE 4.8-HYDROLOGIC ANALYSIS RESULTS

e —

Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

Final Results

Drainage

Area

Peak Discharge (cfs)

E

g
3

Unit Peak (cfs/sq mi)
ID 24-HR 6-HR 24-HR 6-HR
(sq mi)
*B134 118 1137 1279 964 1084
*B134 0.24 231 260 963 1083
B134R || 142 1264 1425 890 1004
B133 0.67 927 1179 1384 1760
CP133B8 2.0 1513 1729 724 827
B133R 11.35 6551 5529 577 487
B137 0.63 930 1213 1476 1925
B136 1.00 1160 1377 1160 1377
CP136 163 1973 2070 1210 1270
B136R || 163 1768 1854 1085 1137
B135 0.38 462 632 1216 1663
CP135B 2.01 2084 2131 1037 1060
B135R 8.64 5428 4718 628 546
B139 0.6 885 1145 1283 1659
B139R 0.69 707 932 1025 1351
B138 111 1129 1289 017 || 1161 |
CP138B || 1.80 1322 1556 73 | 84
B138R 6.15 171 3860 678 || 628
B142 0.99 1463 1743 ws | 1761
B141 0.85 1055 1273 1241 1498
CP141 1.84 2455 2573 1334 1398
B141R 1,84 2350 2404 1277 1307

*Prorated Basin
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Lower Centennial Wash Watershed
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TABLE 4.8-HYDROLOGIC ANALYSIS RESULTS (contlnued)

e S AR R

Dramage Area Peak Dlscharge (cfs) Unlt Peak (cfs/sq mi)

ID 24-HR 6-HR 24-HR 6-HR
(sq mi)
B140 0.60 748 988 1247 1647
CP140B 2.44 2864 2784 1174 1141
B140R 4.11 2972 2908 723 708
B143 1.07 1254 1429 1172 1336
B143R 1.07 1041 - 1252 973 1170
B149 3.36 2398 2269 714 675
B149R 3.36 2398 2269 714 675
B148 2.98 2183 1917 733 643
B148R 2.98 2183 1917 733 643
B147 1.38 1287 1418 933 1028
B147R 1.38 1287 1418 933 1028
B146 1.5 1378 1494 919 996
B146R 1.5 1378 1494 919 996
B145 1.53 1987 2164 1299 1414
B145R 1.53 1987 2164 1299 1414
B144 1.08 1219 . 1441 1129 1334
B144R 1.08 1219 1441 1129 i 1334

The HEC-1 results are also shown in FIGURE 4.6 and the HEC-1 model
runs follow. A regional regression equation was also detérmined for the
sub basins and is included in this report. Separate graphs were calculated
for the 100-year 6-hour storm and the 100-year 24-hour storm.
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

Section 5 Hydraulics
5.1. Method Description

All of the washes delineated in this study are desert washes. Environmental
Modeling Systems Incorporated’'s (EMS-l) Watershed Modeling System (WMS)
version 7.1 was used to create cross sections from the existing elevation data
provided by the Flood Control District. WMS was used to obtain cross sections
and calculate both the normal and critical depths for each cross section.
Locations of the cross sections are shown on the Works Study Maps. Floodplain
boundaries were then delineated utilizing the cross section data and topographic
contour lines provided by the Flood Control District.

The name for each wash was determined by the location (Township Range and
Section) of the wash discharge point into the existing Centennial Wash floodplain.
Tributaries were numbered in a clockwise fashion from the wash discharge point.
Similarly, reaches were numbered in a clockwise fashion from the tributary
discharge point. River stationing was reset for each wash tributary and reach,
except for the main branch of each wash, which was stationed continuously.

The floodplain delineation used the larger flow between the 100-year 6-hour and
100-year 24-hour storm at the confluence with Centennial Wash, Saddleback
Diversion Channel and Interstate 10 Freeway. The storm that produced the larger
flow was then used for the washes connected to that concentration point with
Centennial Wash, Saddleback Diversion Channel and Interstate 10 Freeway.

In cases where the upstream flow was higher than the downstream flow, the flow
at each cross section was linearly interpolated by length between the two nearest
concentration points. The flow for these smaller basins was determined using the
regression equation developed in Phase IV by the detailed hydrology. Table 5.2
shows the results used in the floodplain mapping including the flow and how it
was determined.

5.2. Work Study Maps

Work Study Maps that show the floodplain delineation have been prepared at a
scale of 1 inch = 500 feet, according to FEMA standards. A cover sheet shows
- the location of each wash and the corresponding floodplain in relation to each
other. Each Work Study Map shows the thalweg of each wash, the zone
boundaries, and the cross sections used in the delineation. The half-size copies
of the Work Study Maps are included in APPENDIX E.6.
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Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study

Phase IV
5.3 Parameter Estimation
5.31 Roughness Coefficients

The procedures used to determine the Manning’s “n” roughness coefficients are
outlined in the USGS publication “Estimated Manning’s Roughness Coefficients
for Stream Channels and Floodplains in Maricopa County, Arizona” (April 1991).
Based on field observations, the Manning’'s Roughness Coefficients were
calculated for each wash in the channel and overbanks. A list of the roughness
coefficients for each wash, photos of each wash, and a description of how the
roughness coefficients were obtained is provided in APENDIX E.1.

54 Cross Section Description

Cross sections were located at approximately half-mile intervals along the
washes. Additionally, cross sections were located near confluences and at
particular strategic locations. Some locations were less than ideal due to
mapping issues, which are discussed in Section 5.7. The cross sections are
oriented left to right looking upstream.

The cross sections were imported into WMS and placed over the Digital Elevation
Model (DEM). Tools within WMS were then used to cut the cross sections and
weed out any unnecessary points. The peak flows listed in Table 5.1 were then
used in WMS’s channel calculator to calculate both critical depth and normal
depth at each cross section. The flows generated by the 100-year 6-hour and
100-year 24-hour storms were compared at the downstream outlet of each wash.
The storm that produced the higher flow at that location was utilized to produce
flows for all cross sections of the wash. If flow was supercritical, then critical
depth was used to plot the floodplain boundaries. A plot of each cross section
and the normal and critical depth calculation results are provided in Appendix E.5.

5.5 Modeling Considerations

The analysis in this study only generates approximate Zone A delineations.
There are other modeling considerations that are required for a detailed study that
were not considered in this report.

5.6 Floodway Modeling

This study only generates approximate Zone A delineations, floodways were not
modeled.




Lower Centennial Wash Watershed
Zone A Floodplain Delineation Study
Phase IV

5.7 Problems Encountered During the Study

Certain anomalies were present in the topographic data provided by the FCDMC,
which made it difficult to cut truly representative cross sections in many locations.
Due to the same problem, the data suggests (in many locations) an improper
location for the thalweg of some washes. Utilizing the aerial photography provided
by the FCDMC to assist in the thalweg location rectified this problem. As for the
cross sections, trouble areas were avoided. Trouble areas were rectified by
adjusting section locations and intensified aerial photo interpretations.

There are several existing culverts in watersheds north of the Interstate 10
Freeway and are shown in the Work Study Maps. As a conservative approach,
the metering of flows for the existing culverts along the CAP Canal was not
considered. The area north of the CAP Canal was considered as part of the
watershed.

In addition, the existing culverts along the Interstate 10 Freeway were analyzed in
order to establish a floodplain north of the freeway. Only the culverts that fall
within the sub-basins were analyzed in this study. As-built information was
obtained from ADOT and is attached in APPENDIX E.7. The HAESTAD Culvert
Master software program was used to determine the headwater elevations at the
inlets of the culverts. The higher of the 100-year 6-hour and 100- year 24-hour
storm flows were used for the calculations. The calculated peak flows from
tributary basins were distributed amongst the culverts based on cross sectional
areas of the reinforced concrete box culverts (RCBC). The headwater elevations
were calculated for the peak flows and culvert capacity. The higher of the two
calculated headwater elevations was used to establish a floodplain. A summary
of the culvert analysis results are listed in Table 5.3.

5.8 Calibration

Calibration was not performed as part of this study.
5.9 Final Results

Table 5.1 lists the results of the hydraulic calculations for both the normal depth
and critical depth to determine which will be used for floodplain mapping. Normal
depth was used to delineate the Zone A floodplains if it was subcritical flow.
Critical depth was used to map the floodplain when normal depth indicated
supercritical flow, as a conservative measure. Table 5.2 lists the values used to
map the floodplain.
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Table 5.1-Results of Hydraulic Calculations

|
°

i N
I Normal Depth Calculations C(::rlt;ca: l?.epth
| RS. || PeakQ alculations
wesh (mile) (cfs) Top Average Top Average
| D?f'to)th Width || Velocity | oude D?ff)th Width || Velocity
| __(ft)__ || (fsec) ' (ft) (ft/sec)
T1NR8WS29-2
Reach 1 0.110 || 7805 3.0 871 4.5 0.57 2.3 748 7.0
TINR8WS29-2
,,,,,,,,, Reach 1 | 0.589 || 7432 2.9 419 6.8 0.74 2.4 413 8.3
TINR8WS29-2
~ Reach1 || 1.203 | 6953 4.7 338 5.4 0.49 3.2 317 8.9
T1INR8WS29-2
~Reach2 1 4730 || 5996 || 4.8 316 5.2 0.48 33 294 8.7
TINR8WS29-2 |
_ Reach3 | 2212 5188 4.6 272 4.8 0.42 26 || 242 8.8
TINR8WS29-2
Reach 3 2.665 || 4592 4.6 272 4.8 0.42 2.6 242 8.8
TINR8WS29-2
Reach 4 3.165 || 4127 4.8 207 4.7 0.40 2.7 184 9.0
TINR8WS29-2
Reach 4 3.675 || 3750 6.0 177 4.8 041 || 37 154 9.2
TINR8WS29-2 ;
~ Reach4 4176 || 3379 7.7 454 26 0.28 3.8 106 10.1
TINR8WS29-2
Reach 4 4674 || 3010 8.7 128 4.8 0.38 49 75 10.9
TINR8WS29-1 !
Reach 1 0.028 | 1729 19 || 563 2.8 0.47 1.4 516 4.8
TINR8WS29-1
Reach 1 0.496 1729 2.1 390 3.4 0.53 1.6 334 5.5
T1NR8WS29-1
Reach 1 0.937 1729 1.2 1152 2.1 0.46 0.8 1039 3.8
TINR8WS29-1 |
Reach 2 1.464 1279 26 || 307 4.7 0.87 26 299 5.2
TINR8WS29-1
| Reach2 2,025 || 1279 2.8 97 8.7 1.24 3.0 102 7.4
[ TINR8WS29-1
| Reach2 2,520 1279 2.6 89 8.3 1.11 2.7 92 7.7
[ TINR8WS29-1 s
! Reach 1 !
| Tributary 1 0.093 260 1.0 || 204 27 | 068 0.8 184 3.6
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Table 5.1-Results of Hydraulic Calculations (continued)

Normal Depth Calculations

Critical Depth

Wash R.S. Peak Q S A Cal-c[;.ulationsA
(mile) (cfs) op verage op verage
Dz%th Width || Velocity F’r‘\’lgde fo{’)th Width || Velocity
(ft) (ft/sec) ) - (ft) (ft/sec)
T1NR8WS29-1
Reach 1
Tributary 1 0.570 260 1.2 87 5.1 1.19 1.3 93 45
T1INR8WS29-1
Reach 1
Tributary 1 0.941 260 0.7 129 5.3 1.49 0.9 136 3.9
T1NR8WS20
Reach 1 0.028 2131 4.2 580 3.3 0.55 3.7 388 5.6
T1NR8WS20
Reach 1 0.555 2131 3.2 179 6.9 0.92 3.1 171 7.4
T1NR8WS20
_Reach 1 1.025 2131 2.0 224 7.1 1.07 2.1 229 6.7
T1NRSWS20
Reach 2 1.501 1377 2.9 109 8.4 1.20 3.1 118 7.2
T1NR8WS20
Reach 2 2.017 1377 3.4 80 9.0 1.15 3.6 84 8.1
T1NR8WS20
Reach 2 2.485 1377 2.3 133 8.5 1.36 2.6 141 6.8
T1NR8WS20
Reach 1
Tributary 1 0.065 1213 2.4 145 7.1 1.16 2.5 153 6.4
T1NR8WS20
Reach 1
Tributary 1 0.771 1213 2.0 104 9.1 1.42 2.4 116 7.0
T1INR8WS17
Reach 1 0.028 1556 1.6 542 3.8 0.77 1.4 507 4.6
T1INR8WS17
Reach 1 0.555 1556 1.4 237 7.7 1.46 1.7 270 5.7
TINR8WS17
Reach 1 1.003 1556 3.3 102 8.4 1.10 3.4 106 7.8
T1INR8WS17
Reach 1 1.504 1556 2.1 379 4.6 0.87 2.0 365 5.2
TINR8WS17
_ Reach1 2.012 1556 2.7 71 11.5 1.48 3.3 81 8.5
T1NR8WS17
Reach 2 2.495 1145 2.7 151 7.4 1.29 2.9 153 6.2
T1NR8WS8
Reach 1 0.028 2784 2.7 828 3.3 0.58 2.2 507 5.6
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Table 5.1-Results of Hydraulic Calculations (continued)

Normal Depth Calculations

Critical Depth

R.S. Peak Q Calculations
Wash (mile) (cfs) Depth Top | Average || o I boomn Top || Average
(f'f) Width || Velocity No (f‘t)) Width || Velocity
(ft) (ft/sec) ) (ft) (ft/sec)
T1NR8WSS8
Reach 1 0.732 2784 2.2 291 6.5 0.95 2.1 289 6.8
T1NR8WSS8
Reach 1
Tributary 1 1.001 1273 2.1 126 7.1 1.06 2.2 128 6.9
T1NR8WSS8
Reach 1
~ Tributary 1 1630 || 1273 || 270 77 9.1 1.20 2.9 82 7.9
T1NR8WSS
Reach 2 0.092 1743 3.1 131 8.0 1.09 3.2 137 7.4
T1NR8WSS8
Reach 2 0.651 1743 1.9 452 4.1 0.74 1.7 421 5.1
T1NR8WSS8
Reach 2 1.301 1743 2.6 104 11.1 1.58 3.2 124 7.7
T2NR8WS34
Reach 1 0.019 1429 2.3 254 4.2 0.64 1.9 223 5.9
T2ZNR8WS34
Reach 1 0.393 1429 2.0 239 4.9 0.78 1.8 213 6.0
T2NRBWS9
~_Reach 1 0.028 1441 24 243 4.0 0.58 1.9 218 6.0
T2NR8WS9
Reach 1 0.628 1441 1.8 288 4.6 0.79 1.6 266 5.6
T2NR8WS9
Reach 1 1.119 1441 2.8 138 7.6 1.14 2.9 145 6.0
T2NRB8WSS8
Reach 1 0.019 2164 1.3 980 2.6 0.50 1.0 811 4.4
T2NR8WSS
Reach 1 0.140 2164 1.5 1408 2.1 0.44 1.1 959 4.2
T2NR8WSS8
Reach 1 0.607 2164 1.8 333 54 0.87 1.7 312 6.1
T2NROWS12-2
~__Reach 1 2.012 1494 2.1 615 2.5 0.44 1.5 407 4.9
T2NROWS12-2
Reach 1 2.495 1494 1.8 193 6.2 0.99 1.7 193 6.3
T2NROWS12-1
Reach 1 0.028 1418 2.5 792 2.2 0.43 1.9 392 4.9
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Table 5.1-Results of Hydraulic Calculations (continued) :

Normal Depth Calculations Critical erth
R.S Peak Q Calculations
Wash (rr{ilé) ?(?fs) Top Average Top Average
D‘(“’f‘t’)th Width || Velocity || Foud Dgﬁ’)th Width || Velocity
(ft) (ft/sec) ’ (ft) (ft/sec)
T2NROWS12-1
Reach 1 0.482 1418 2.5 792 2.2 0.43 1.9 392 49
T2NROWS12-1
Reach 1 0.926 1418 2.8 671 2.3 0.41 2.3 589 4.3
T2NROWS2-2
Reach 1 0.028 2183 24 763 2.1 0.31 1.5 514 5.2
T2NROWS2-2
Reach 1 0.500 2183 1.6 1210 2.1 0.39 1.1 975 4.2
T2NROWS2-2
Reach 1 0.897 2183 1.3 489 4.6 0.80 1.2 463 53
T2NRIWS2-1
Reach 1 0.028 2398 3.1 561 2.0 0.25 1.2 365 6.0
T2NROWS2-1 |
Reach 1 0.204 2398 1.5 889 2.7 0.47 0.9 678 4.8
T2NRIWS2-1
Reach 1 0.571 2398 1.5 1686 1.7 0.32 0.9 1236 4.0
q T2NROWS2-1
| Reach 1 1.138 2398 1.7 456 4.5 0.72 1.4 392 5.8
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]
| Top Average
i1 R.S. Peak Q Depth Depth ) ;
Wash ! : Width Velocity
B | (mile) (cfs) Used (ft) (Ft) (fUsec)
T1INR8WS20-2
Reach1 || 0.110 || 7805*" || Subcritical 3.0 871 4.5
TINR8WS29-2 |
Reach 1 | 0.589 || 7432*Y || Subcritical 2.9 419 6.8
TINR8WS29-2
Reach 1 1.203 || 6953 *V || Subcritical 47 338 5.4
T1INR8WS29-2
Reach 2 1.730 ;| 5996 *“ || Subcritical 4.8 316 5.2
T1NR8WS29-2
Reach 3 2.212 || 5188 *1) || Subcritical 4.6 272 4.8
TINR8WS29-2
Reach 3 2665 || 4592*Y || Subcritical 46 272 4.8
TINR8WS29-2 |
Reach 4 Il 3.165 || 4127*Y || Subcritical 4.8 207 47
T1NR8WS29-2
Reach 4 3.675 || 3750 *V || Subcritical 6.0 177 4.8
TINR8WS29-2
Reach 4 4176 || 3379*Y || Subcritical 7.7 454 2.6
TINR8WS29-2
Reach 4 4,674 || 3010*" || Subcritical 8.7 128 4.8
T1NR8WS29-1
Reach 1 11.0.028 1729 Subcritical 1.9 563 2.8
TINR8WS29-1
Reach 1 0.496 || 1729 Subcritical 2.1 390 3.4
T1INR8WS29-1
Reach 1 0.937 1729 Subcritical 1.2 1152 2.1
TINR8WS29-1
Reach 2 1.464 1279 Subcritical 26 307 a7
TINR8WS29-1
Reach 2 2.025 1279 Critical 3.0 102 7.4
TINR8WS29-1
Reach 2 ~2.520 1279 Critical 2.7 92 7.7
T1NR8WS29-1
Reach 1
Tributary 1 0.093 || 260® Subcritical 1.0 204 2.7
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Table 5.2-Hydraulic Calculations Used in Floodplain Mapping (continued)
Top Average
Wash (ﬁ'"i') P?:‘f‘;)Q Dot D?f‘t’)t“ Width || Velocity
(ft) (f/sec)
T1INR8WS29-1
Reach 1
Tributary 1 0.570 || 260® Critical 1.3 93 4.5
TINR8WS29-1
Reach 1
Tributary 1 0.941 260 @ Critical 0.9 136 3.9
T1INR8WS20
Reach 1 0.028 2131 Subcritical 4.2 580 3.3
T1INR8WS20
Reach 1 0.555 2131 Subcritical 3.2 179 6.9
T1INR8WS20
Reach 1 1.025 2131 Critical 2.1 229 6.7
TINR8WS20
Reach 2 1.501 1377 Critical 3.1 118 7.2
T1NR8WS20
Reach 2 2.017 1377 Critical 3.6 84 8.1
T1INR8WS20
Reach 2 2.485 1377 Critical 2.6 141 6.8
. T1INR8WS20
Reach 1
Tributary 1 0.065 1213 Critical 2.5 163 6.4
T1INR8WS20
Reach 1
Tributary 1 0.771 1213 Critical 24 116 7.0
TINR8WS17
Reach 1 0.028 1556 Subcritical 1.6 542 3.8
TINR8WS17 | E
Reach 1 Il 0.555 1556 Critical 1.7 i 270 57
TINR8WS17
Reach 1 1.003 1556 Critical 34 106 7.8
TINR8WS17
Reach 1 1.504 1556 Subcritical 2.1 379 4.6
TINR8WS17
Reach 1 2.012 1556 Critical 3.3 81 8.5
TINR8WS17
Reach 2 2.495 1145 Critical 2.9 153 6.2
T1INR8WSS8 |
Reach 1 0.028 2784 Subcritical 2.7 828 3.3
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Top Average
R.S. Peak Q Depth Depth : ;
Wash . Width || Velocity
{mile) (cfs) MUsed (ft) (ft) (f/sec)
T1NR8WSS8
Reach 1 0.732 || 2784 Subgcritical 2.2 293 6.5
T1NR8WSS8
Reach 1
Tributary 1 1.001 1273 Critical 2.2 128 6.9
T1INR8WSS8
Reach 1
Tributary 1 1.630 1273 Critical 2.9 82 7.9
T1INR8WSS8
Reach 2 0.092 1743 Critical 3.2 137 7.4
T1INR8WSS
Reach 2 0.651 1743 Subcritical 1.9 452 4.1
T1INR8WSS
Reach 2 1.301 1743 Critical 3.2 124 7.7
T2NR8WS34
Reach 1 0.019 1429 Subcritical 2.3 254 4.2
T2NR8WS34
Reach 1 0.393 1429 Subcritical 2.0 239 | 49
T2NR8WS9
Reach 1 0.028 1441 Subcritical 2.4 243 4.0
T2NR8WS9
Reach 1 0.628 1441 Subcritical 1.8 288 4.6
T2NR8WS9
Reach 1 1.119 1441 Critical 2.9 145 6.0
T2NR8WSS8 !
Reach 1 0.019 2164 Subcritical 1.3 980 2.6
T2NR8WSS8
Reach 1 0.140 | 2164 Subcritical 1.5 1408 2.1
T2NR8WS8
Reach 1 0.607 2164 Subcritical 1.8 333 54
T2NROWS12-2
Reach 1 2.012 1494 Subcritical 2.1 615 2.5
T2NROWS12-2
Reach 1 2.495 1494 Subcritical 1.8 193 6.2
T2NROWS12-1
Reach 1 0.028 1418 Subcritical 2.5 792 2.2
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__Table 5.2-Hydraulic Calculations Used in Floodplain Mapping (continued)

| 1 | i| Top Average |
| R.S. Peak Q Depth i Depth ! ; il
Wash , : i | | Width || Velocity |
L mie ] ) ) Used ] ® ) Ty | (Usec)
i T2NROWS12-1 || 0.482 % §
Reach 1 | 1418 || Subcritical || 2.5 | 792 2.2
T2NROWS12-1 | 0.926 ! f
. Reach1 | | 1418 || Subcritical 28 | 671 |} 23
T2NROWS2-2 | 0.028 | ; § : ;
_Reacht1 | | 1917 || Subcritical | 23 | 730 | 20
T2NROWS2-2 || 0.500 | | | ;
~ Reach1 | | 1917 || Subcritical 1.5 | 1173 | 20
T2NROWS2-2 || 0.897 j
~__Reach1 | 1917 || Subcritical | 1.2 || 474 44
T2NROWS2-1 || 0.028 ]
Reach 1 i | 2398 || Subcritical i 31 || 561 || 2.0
T2NROWS2-1 || 0.204 | !
Reach 1 | | 2398 || Subcritical [ 1.5 889 | 27
T2NROWS2-1 | 0.571 | | > ?
|1 Reach 1 | | 2398 | Subcritcal | 15 | 1686 | 1.7
‘ T2NROWS2-1 || 1.138 | | ; ;
Reach1 | 2398 | Subcritical | 1.7 | 456 || 45

) Indicates that the flow was linearly interpolated by length between the nearest
two concentration point flows.

®) |ndicates that the flow was prorated using the basin area and the equation
developed from the basins within Phase IV.

* Includes an additional 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>