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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Mary Rose Wilcox 
Chairman, Maricopa County 
Board of Supervisors 

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

IN REPLY REFER TO: 
Case No.: 06-09-B579P 
Community Name: Maricopa County, AZ 
Community No.: 040037 
Effective Date of 
This Revision: AUG 2 8 2006 

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 detennine 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 
~ohsultation 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 Engineer 
Engineering Management Section 
Mitigation Division 

For: Doug Bellomo, P.E., Acting Chief 
Engineering Management Section 
Mitigation Division 

List of Enclosures: 

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

cc: Mr. Richard P. Hams, 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 NFLP Coordinator 
Technical Supervisor Office of Dam Safe and Flood Mitigation 
Flood Control District of Maricopa County 

Ic' 
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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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST 

Maricopa County NO PROJECT HYDRAULIC ANALYSIS 
Arizona HYDROLOGIC ANALYSIS 

(Unincorporated Areas) 
NEW TOPOGRAPHIC DATA 

COMMUNITY 

COMMUNITY NO.: 040037 

Lower Centennial Wash Watershed Zone A Floodplain APPROXIMATE LATITUDE & LONGITUDE: 33.625, -113.125 
Delineation Study, Phase IV SOURCE: FIRM Panel DATUM: NAD 83 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

TYPE: FIRM* NO.: 04013C1450 G DATE: September 30,2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30,2005 

TYPE: FIRM NO.: 04013C1475 G DATE: September 30,2005 SUMMARY OF 'ISCHARGES TABLE: 
TYPE: FIRM NO.: 0401301950 G DATE: September 30,2005 

Enclosures reflect changes to flooding sources affected by this revision. 
' FlRM - Flood lnsurance Rate Map; " FBFM - Flood Boundary and Floodway Map; "' FHBM - Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Multiple 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 a request 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 i n  the Flood lnsurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted. This document revises the effective NFlP 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 
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 NFlP is available on our website at http:lhhrww.fema.govlnfip. - 

Michael 6. Godesky, Project Engineer 
Engineering Management Section 
Mitigation Division 106979 10.3.1.0609B579 102-I-C 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

@ 

I COMMUNITY INFORMATION I 

@ Federal Emergency Management Agency 
Washington, D.C. 20472 

'4ND S%CS 

APPLICABLE NFIP REGULATIONSICOMMUNITY 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 XI11 of the Housing and Urban Development Act of 1968, P.L. 90-448) 
42 U.S.C. 400 1-4 128, and 44 CFR Part 65. Pursuant to Section 136 1 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria. These criteria, 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 andlor 
StatelCommonwealth law have been obtained. StatelCommonwealth or community oficials, 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 
StatelCommonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFlP 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 &om the information. 

r 
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:llwww.ferna.govlnfip. 

Michael B. Godesky, Project Engineer 
Engineering Management Section 
Mitigation Division 106979 10.3.1.06098579 102-I-C 
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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: 

LOMR-APP 

@ 

Ms. Sally M. Ziolkowski 
Director, Federal Insurance and Mitigation Division 
Federal Emergency Management Agency, Region IX 

1 1  1 1 Broadway Street, Suite 1200 
Oakland, CA 94607-4052 

(5 10) 627-7 175 

Federal Emergency ManagementLAgency 
Washington, D.C. 20472 

STATUS OF THE COMMUNITY NFIP MAPS 

I 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. I 

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 1-877-3382627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot. 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFlP is available on our website at http:lhnrww.fema.govlnfip. 

Michael B. Godesky. Project Engineer 
Engineering Management Section 
Mitigation Division 
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@ Federal Emergency Management -Agency 
Washington, D.C. 20472 

%ND SC@ 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

This revision will become effective 30 days h m  the date of this letter. Any requests to review or alter this determination should be made 
within 3 0  days and must be based on scientific or technical data. 

This determinabon 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 1-877-3362627 (1-877-FEMA MAP) or by letter addressed to the 
OMR Depot, 3601 Eisenhower Avenue. Alexandria. VA 22304. Additional Information about the NFlP is available on our website at http:l/www.fema.govInfip. 

Michael B. Godesky, Project Engineer 
Engineering Management Section 
Mitigation Division 106979 10.3.1.0609B579 

102-I-C I 

Issue Date: JUL 2 8 2006 I Effective Date: AuG 2 8 2206 1 Case No.: 0649-B579P LoMR-APP 
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Table 3. Summary of Discharges (Cont'd) 

Flooding Source and Location 

Lower Centennial Wash Watershed 
T2NR9WS2-1 
At Pearl Harbor Memorial Highway 

T2NR9WS2-2 
At Pearl Harbor Memorial Highway 

T2NR9WS12-1 
At Pearl Harbor Memorial Highway 

T2NR9WS12-2 
At Pearl Harbor Memorial Highway 

T2NR8WS8-2 
At Pearl Harbor Memorial Highway 

T2NR8WS9 
At Pearl Harbor Memorial Highway 

At confluence with Saddleback Outlet Channel 
TlNR8WS8 
At confluence with Saddleback Outlet Channel 

TlNR8WS8 Tributary 1 

Drainage Area 
( Square Miles ) 

Approximately 3.7 miles upstream Centennial Wash 0.85 
TlNR8WS17 
At confluence with Saddleback Outlet Channel 1.80 

TlNR8WS2 0 
~t confluence with Saddleback Outlet Channel 

TlNR8WS20 Tributary 1 
At confluence with TlNR8WS20 

TlNR8WS29-1 
At confluence with Centennial Wash Left Over Bank 2.09 

TlNR8WS29-1 Tributary 1 
At con£ luence with- TlNR8WS29-1 0.23 

TlNR8WS29-2 
At confluence with Centennial Wash Left Over Bank 11.35 

'NO t computed 

Peak Discharges (cfs) 
10-year1 50-year1 100-Year 500-year1 

REVISED TO 
SEFLECT B LOMR 
EFFECTIVE AUG 28 2006 



Mr. Joe R. Gonzalez, P.E. 
JLK Engineers 
1 844 1 N. 25 th Avenue, Suite 103 
Phoenix, AZ 85023 

July 13,2006 

IN REPLY REFER TO: 
Case No.: 06-09-B579P 
Community: Maricopa County 
Community No.: 040037 

Dear Mr. Gonzalez: I 
This responds to your request dated March 17,2006, that the Department of Homeland Security's Federal 
Emergency Ma~agemeot Agency (FEMA) issue a revision to the Flmd 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: 

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 EisenhowerAvenue. 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 



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, 

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 
NFP Coordinator 
Arizona Department of Water Resources 



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 
U.S. Department of Homeland Security 
500 C Street, SW 
Washington, DC 20472 
Attn: Sheila M. Norlin 

May 29,2006 

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. 1 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. 1 have attached documents that will be replaced in the 
Technical Data Notebook (TDN) for this project. The following are responses to 
the review comments. 

ltem 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 which been updated and 
is attached for further review. 

ltem 2 

The peak flows in washes TlNR8WS29-1 REACH 1 TRUBUTARY 1 and 
TlNR8VVS29-1 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 61 34, were used for prorating 
flows to each wash. This is discussed in Section 4.2.1 (sheet 4-1) of the TDN. 

1 
Project No. FCD2003C061 



ltem 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 detailed 2 
foot topographic CAD file provided by FCDMC. 

ltem 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. 

ltem 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 

Principal 

Attachments 
CC: Edie Vinson-Wright, FEMA 

Richard Harris, FCDMC 
Nathan Ford, RBF 

Project No. FCD2003C061 
,'. 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA NATIONAL SERVICE PROVIDER 

a 
May 2,2006 

Mr. Joe R. Gonzalez, P.E. 
JLK Engineers 
18441 North 25th Avenue, Suite 103 
Phoenix, AZ 85023 

IN REPLY REFER TO: 
Case No.: 06-09-B579P 
Community: Maricopa County, AZ 
Community No.: 040037 

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 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 
submittaVpayrnent 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 humcanes, many FEMA employees have 
been deployed to assist in disaster relief efforts. Therefore, we are unable to grant extensions for the 
submission of required datdfee for revision requests. If a requester is informed by letter that additional 
data are required to complete our review of a request, the datdfee 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 223046425 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 



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 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 TlNR8WS29-2 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 l-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 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. 

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 4303+12, 
4305+96, and 4308+80, appear to be too low to assess the culverts' ability to handle the combined 
flows from T2NR9WS2-1, T2NR9WS2-2, and T2NR9WS12-1, 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 43334-00 with the combined flows from T2NR9WS2-1, 
T2NR9WS2-2, T2NR9WS12-1, and T2NR9WSl2-2. Please revise the znalgses 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 WIAerial," prepared by your fm, dated October 2005, depicts a structure of 
some type and an apparent basin along TlNR8WS29-2 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 TlNR8WS29-2. 

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:l-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 



- 
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 hrther 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 .................... ... ................................. $500 
Request for single-lot/single structure LOMR-F ................................................................................ $425 
Request for single-lot/single-structure LOMR-F based on as-built 

information (CLOMR-F previously issued by us) ........................................................................ $325 
Request for multiple-lot/multiple-structure CLOMA ......................................................................... $700 

............................................... Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F $800 
Request for multiple-lot/multiple-structure LOMR-F based on as-built 

information (CLOMR-F previously issued) ................................................................................. $700 

Fee Schedule for Requests for CLOMRs 
Request based on new hydrology, bridge, culvert, channel, or combination 

of any of these ........................................................................................................................... $4,000 
Request based on levee, berm, or other structural measure ............................................................. $5,000 

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

Request based on bridge, culvert, channel, or combination thereof .............................................. $4,400 
Request based on levee, berm, or other structural measure ............................................................. $6,000 
Request based on as-built information submitted as follow-up to CLOMR ................................... $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. finds payable to the National Flood Insurance Program. We will deposit all fees collected to the 
National Flood Lnsurance Fund, which is the source of hnding for providing this service. 



Mr. Joe R. Gonzalez, P.E. 
JLK Engineers 
1841 1 North 25th Avenue, Suite 103 
Phoenix, AZ 85023 

March 24,2006 

IN REPLY REFER TO: 
Case No.: 06-09-B579P 
Community: Maricopa County, AZ 
Community No.: 040037 

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: b w k r  ~ e n t e k i a l  ~ a & ' ~ i t e ' r s h e d  

Flooding Source: Multiple Tributaries of Centennial Wash 

FIRM Panel(s) Affected: 0401 3C1450 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). If you 

. . . . 
. . . . . . : . . . . . . .  

. . .  . . 
. . 

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 P H : ~ - ~ ~ T - F E M A  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 . 

. . . . . . .  . . . . . .  * .  . . .  . . .  . . . , .  . . . . .  . . . . .  . . .  i . .  . .  : . . . . . . . . .  . . ,,-., !?<.: .' , : . ':',-. . .;. . . . .. ..:. -'.: 



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 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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Mr. Joe R. Gonzalez, P.E. 
JLK Engineers 
18441 North 25th Avenue, Suite 103 
Phoenix, AZ 85023 

IN REPLY REFER TO: 
Case No.: 06-09-B579P 
Community: Maricopa County, AZ 
Community No.: 040037 
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Dear Mr. Gonzalez: 

Tnis is in regard to your request dated February 17,2006, that the Depatment 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, 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 
submittdpayrnent 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 dataffee for revision requests. If a requester is informed by letter that additional 
data are required to complete our review of a request, the datalfee must be submitted within 90 days of the 
date o f  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 ;;bout 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. Hams, 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 
NFlP Coordinator 
Office of Dam Safety and Flood Mitigation 
Arizona Department of Water Resources 



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 TlNR8WS29-2 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 T2NR9WS12-2 revealed a change in elevation of 
10 feet, based on the 10-fod 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 4303+12, 
4305+96, and 4308+80, appear to be too low to assess the culverts' ability to handle the combined 
flows fiom T2NR9WS2-I, T2NR9WS2-2, and T2NR9WS12-1, 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 T2NR9WS2-1, 
T2NR9WS2-2, T2NR9WS 12-1, and T2NR9WS 12-2. Please revise the analyses for thess 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 1 1, Lower Centennial Watershed 
Phase IV Zone A Floodplain Delineation Study, F.C.D. Contract No. 2003C061," prepared by your 
fm, dated February 2006, and the data on "Sheet 2, Lower Centennial Phase IV - Figure 4.1 
Sub-Basin Boundary WIAerial," prepared by your fm, dated October 2005, depicts a structure of 
some type and an apparent basin along TlNR8WS29-2 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 TlNR8WS29-2. 

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:l-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 
o f  Maricopa County 

Date: February 17,2006 

To: Timothy S. Phillips, P.E., Chief Engineer and General Manager 

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 F E W  for review and processing within two weeks after the date of this memo. F E W  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 h delineations. 
The topographic basis for the study is 10-foot contour interval mapping in NAVD88 vertical datum, by 
Landata Airborne Systems Inc., flown in December of 2000. The study-consultant was RBF Consulting. 
The District's project manager and reviewer for the floodplain delineations was Richard P. Harris. 

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

Timothy S. Phillips, P.E. Date: 
Project Manager ~ a t e : d ~ / / ~ / d d  Chief Engineer and General Manager 

/' 

2/&/& 
/ / 

Flood ~ e l i n e l 6 n  BrankGanager Date: Assistant Project Manager Date: 

~, /&, iJ t ;  
/ J V/ 

( - t l y y g y l ~ y d d ~ ~ r a n c h ~ ~ a n a ~ e r  Date: 
#5/ 

Assistant Project Manager Date: 

-y-2 -ud 
~ e g u b t d ~  Division Date: Assistant Project Manager Date: 

/ 

PPM Division Manager Date: Assistant Project Manager Date: 
YES 

GIs Posted (Pending Floodplain Only) Date: 
File Copies: 1. NIA 

2. d ~ o  county pennits in this area Date: 0 21171~ 

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



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase 1V Property of 

0 
Flood Control D ~ s t r ~ c t  of I1C Library 

Plcr.se R-.:urn t o  
Technical Data Notebook 280 1 Vd. Ouraneo 

Phoenix, AZ 85009 

LOWER CENTENNIAL WASH WATERSHED 
ZONE A FLOODPLAIN DELINEATION STUDY 
PHASE IV 

CONTRACT FCD 2003C061 

Prepared for: 
Flood Control District of Maricopa County 
2801 W. Durango Street 
Phoenix, Arizona 85009 
Phone No: (602) 506-1 501 

e Project Manager: 
Richard Harris, P.E., C.F.M. 

Prepared By: 
JLK Engineers 
18441 N. 25th Ave, Suite 103 
Phoenix, AZ 85023 
Phone No: (602) 405-1 875 

Engineer: 
Joe R. Gonzalez, P.E. 

February 2,2006 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

Table of Contents 

Section 1 Introduction .............................................................................. 1-1 

1 . 1 Purpose of Study ............ : ....................................................................... 1-1 
1.2 Authority of the Study ............................................................................. 1-1 

................................................................. 1.3 Site Location and Description 1-1 
........................................................................................... 1.4 Methodology 1-2 

....................................................................................... 1.4.1 Hydrology -1-2 
............................................ 1.4.2 Hydraulics and Floodplain Delineation 1-2 

............................................................................... 1.5 Summary of Results 1-2 

.................................................................................. Section 2 FEMA Forms 2-1 

2.1 Study Documentation Abstract for FEMA Submittals ............................. 2-1 

Section 3 Mapping and Survey Information ................................................ 3-1 

........................................................................ 3.1 Field Survey Information 3-1 
3.2 Mapping ................................................................................................. 3-1 

Section 4 Hydrology ...................................................................................... 4-1 

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

4.1 Method Description 4-1 
4.2 Parameter Estimation 4-1 

.............................................................. 4.2.1 Drainage Area Boundaries 4-1 
4.2.2 Watershed Work Maps .................................................................... 4-2 
4.2.3 Gage Data ....................................................................................... 4-2 

..................................................................... 4.2.4 Statistical Parameters 4-3 
........................................................................ 4.2.5 Precipitation Values 4-3 
....................................................................... 4.2.6 Physical Parameters 4-3 

4.3 Calibration ............................................................................................ 4-10 
4.4 Final Results ........................................................................................ 4-11 

Section 5 Hydraulics ...................................................................................... 5-1 

5.1 Method Description ................................................................................ 5-1 
5.2 Work Study Maps ................................................................................... 5-1 
5.3 Parameter Estimation ............................................................................. 5-2 

.................................................................. 5.3.1 Roughness Coefficients 5-2 
...................................................................... 5.4 Cross Section Description 5-2 

........................................................................ 5.5 Modeling Considerations 5-2 
................................................................................ 5.6 Floodway Modeling 5-2 

............................................... 5.7 Problems Encountered During the Study 5-3 
.............................................................................................. 5.8 Calibration 5-3 

5.9 Final Results .......................................................................................... 5-3 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

................................................. Section 6 Erosion and Sediment Transport 6-1 

.................................................................... Section 7 Draft FIS Report Data 7-1 

7.1 Summary of Discharges ......................................................................... 7-1 
7.2 Floodway Data and Flood Profiles ......................................................... 7-2 
7.3 Annotated FIRMS ................................................................................... 7-3 

Appendix A References 

A. I Data Collection Summary 
A.2 Referenced Documents 

Appendix B General Documentation and Correspondence 
B.l Meeting Minutes or Reports 
B.2 General Correspondence 
B.3 Contract Documents 
B .4 FEMA Correspondence 
B.5 Public Information 

Appendix C Survey Field Notes 

Appendix D Hydrologic Analysis Supporting Documentation 

D.l Precipitation Data 
D.2 Physical Parameter Calculations 
D.3 Hydrograph Routing Data 
D.4 Reservoir Routing Data 
D.5 Flow Splits and Diversion Data 
D.6 Hydrologic Calculations 

Appendix E Hydraulic Analysis Supporting Documentation 

E.1 Roughness Coefficient Estimation 
E.2 Cross Section Plots 
E.3 Expansion and Contraction Coefficients 
E.4 Analysis of RCBC Structures 
E.5 Hydraulic Calculations 
E.6 Flood Delineation Maps 
E.7 RCBC Structures As-Built Plans 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

List of Figures 

Figure 1 . 1 . Location Exhibit ........................................................................................ 1-3 
Figure 1.2 . Geomorphology Exhibit ............................................................................ 1-4 
Figure 4.1 . Sub-Basin Boundaries WIAerial ............................................................. 4-13 
Figure 4.2 . Sub-Basin Boundaries Wrropo .............................................................. 4-14 
Figure 4.3 . Prorated Basins ...................................................................................... 4-15 

............................................................................................... Figure 4.4 - Soils Map 4-16 
Figure 4.5 - Land Use Map ........................................................................................ 4-17 

............................................................................. Figure 4.6 - HEC-1 Model Results 4-18 
Annotated FIRMS ......................................................................................................... 7-3 

.............................................................................................. N-Value Photo Locations E.1 

List of Tables 

Table 4.1 . List of Rain Gages in Phase IV ............................................................. ?.... 4-2 
Table 4.3 - Soils Characteristics Used to Compute Green-Amp Parameters ............... 4-4 

........ Table 4.4 - Land Use Characteristics Used to Compute Green-Amp Parameters 4-6 
Table 4.5 - Green-Amp Parameters ........................................................................... 4-6 
Table 4.6 - Sub-Basin Lag Time Summary .................................................................. 4-8 
Table 4.7 - Channel Routing Parameters for Normal Depth Routing .......................... 4-10 
Table 4.8 - Hydrologic Analysis Results ............. .. ................................................... 4-11 
Table 5.1 - Results of Hydraulic Calculations ............................................................... 5-4 
Table 5.2 - Hydraulic Calculations Used in Floodplain Mapping .................................. 5-8 
Table 5.3 - Summary of Culvert Hydraulic Calculations ........................................... 5-12 
Table 7.1 - Summary of Discharges ............................................................................ 7-1 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

Section I Introduction 
I .I 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) 506-1 501 

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

JLK Engineers 
Address: 18441 N. 25th Avenue, Suite 103 

Phoenix, Arizona 85023 
Phone: (602) 405-1 875 
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 IV was created during contract negotiations. Phase IV was 
taken from Phase Ill which includes 24.1 miles of washes. Phase IV is located 
east of the Centennial Wash, north and south of lnterstate 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 lnterstate 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 IV and the 
proposed floodplains being delineated as part of this study. 
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Methodology 

I .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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Section 2 FEMA Forms 

2.1 - Study - - - Documentation . . .-- - "- Abstract ---------- for - FEMA - Submittals -- - - - -- . -- I Study Documentation Abstract for i m p ~  piq~~r" 
FEMA Submittals - - -  - .. J I Study - - -- - - -"- -- - - *- - - - -- - - -  - - 

I 1 
(2.1.2 

: 
i 

I 

Address 

Phone 

; ' 
I 
1 

I Phone I 

I Date Study Accepted + a 

Study Contractor Contact 
Joe R. Gonzalez, P.E. 
18441 N. 2dh Avenue, Suite 103 
Phoenix, Arizona 85023 
(602) 405-1 875 
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FEDERALEMERGENCYMANAGEMENTAGENCY 

I OVERVIEW & CONCURRENCE FORM I Expires September 30,2005 I 

I PAPERWORK BURDEN DISCLOSURE NOTICE I 
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 request is for a (check one): 

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

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

B. OVERVIEW 

1. The NFlP 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 TX 48201 C 0220G 09/28/90 
See attache sheet for affected panels 

2. Flooding Source: 

3. Project Namelldentifier: 

4. FEMA zone designations affected: (choices: A, AH. AO, Al-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 [7 Improved MethodologylData 

Regulatory Floodway Revision 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: IS] Riverine Coastal Shallow Flooding (e.g., Zones A 0  and AH) 

1 
Alluvial fan Lakes Other (Attach Description) 

Structures: [7 Channelization Levee/Floodwall IS] BridgelCulvert 

[7 Dam Fill Other, Attach Description 

L 
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C. REVIEW FEE 

as the review fee for the appropriate request category been included? C] Yes Fee amount: $- 

No, Attach Explanation 

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

D. SIGNATURE 

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

Name: Richard P. Harris, P.E., CFM I Company: Flood Control District Maricopa County I 
Mailing Address: 
2801 West Durango Street 
Phoenix, AZ 85009 

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

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

I Signature of Requester (required): Date: 
6 ~ / d  d / d d  I 

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

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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

Community Name: Maricopa County t Community Official's Signature (required): 

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

Telephone No.: 
302-506-1 501 

Date: 

Expiration Date: 
6130106 I Certifier's Name: Joe R. Gonzalez License No.: 31474 

Form Name and (Number) 1 Required i f  ... 

Company Name: JLK Engineers Telephone No.: 602-405-1 875 

AA 
Signature: 

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

Fax No.: 
602-288-5781 

Date: 12/21/05 

rn Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelculverts, 
additionlrevision of leveelfloodwall, additionlrevision of dam 

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

Ensure the forms t ~ t  are a M r ~ p r M e f # ~ o u r  revision request are included in  your submittal. 

Coastal Structures Form (Form 5) Additionlrevision of coastal structure 

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

Seal (Optional) I 
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Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

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

No. Name 

Panel 1450G Flooding Source: Wash T2NR9WS2-I, Wash T2NR9WS2-2, Wash 
T2NR9WS12-1, Wash T2NR9WS12-2. 

Panel 14756 Flooding Source: Wash T2NR8WS8-I, Wash T2NR8WS9. 

Panel 1950G Flooding Source: Wash T2NR8WS34, Wash TlNR8WS8, Wash 
T I  NR8WS8 Tributary I, Wash T I  NR8WS17, Wash T I  NR8WS20, Wash 
T I  NR8WS20 Tributary 1, Wash T I  NR8WS29-1, Wash T I  NR8WS29-1 Tributary 
1, Wash T I  NR8WS29-2. 



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, Papetwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

Flooding Source: T I  NR8WS29-2 
Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 
- -- - --- 

for New Hydrologic Analysis (check all that apply) 

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

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

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

I Location Drainage Area (Sq. Mi.) 

Wash TlNR8WS29-2 (CP133) 1 1.59 

FIS (cfs) 
Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records [XI PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.govlfhmlen~modI.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes 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. 

Description 

B. HYDRAULICS 

Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

. Hydraulic Method Used 

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

3. Pre-Submittal Review of Hvdraulic Models I 
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 NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-ZHEC-RAS. CHECK9 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:llwww.fema.govlfhmlfrm~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-2lHEC-RAS models reviewed with CHECK-ZCHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://w.fema.gov/fhmlen~modl.shtm. I 

C. MAPPING REQUIREMENTS 

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

1%- and 0.2%-annual-chance flood~lain and reaulatow floodwav at the u~stream and downstream limits of the area of revision. I 
D. COMMON REGULATORY REQUIREMENTS 

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO 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? Yes (Xj No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes IXI 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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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. 

FEDERALEMERGENCYMANAGEMENTAGENCY 
RIVERINE HYDROLOGY & HYDRAULICS FORM 

Flooding Source: TlNR8WS29-1 
Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

A 

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

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

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

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

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

Wash TlNR8WS29-1 (8133) 2.09 Not Studied 

Revised (cfs) 

5. Methodology for New Hydrologic Analysis (check all tLat apply) 

Statistical Analysis of Gage Records IXI PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:l/www.fema.govlfhmlen~modl.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes 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. 

Description 

B. HYDRAULICS 

Cross Section 

1. Reach to be Revised 

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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6. 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 NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK9 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:llwww.fema.govlfhmlfrm~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-ZHEC-RAS models reviewed with CHECK-ZCHECK-RAS? Yes No 

4. Models Submitted 

Duplicate Effective Model* 
Corrected Effective Model* 

Natural File Name: 
Natural File Name: 

Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Proiect Conditions Model Natural File Name: 
Other - (attach desciiption) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

http:l/www.fema.gov/fhm/en~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM andlor FBFM 
tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM andlor 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? Yes No 

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

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

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
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 lZJ No 

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

RlVERlNE HYDROLOGY & HYDRAULICS FORM I 0.M.B NO. 3067-0148 
Expires September 30,2005 I 

I PAPERWORK REDUCTION ACT I 
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, Papenvork 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: TlNR8WS29-1 Tributary 1 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) 
Wash T I  NR8WS29-1 (8134) 0.23 Not Studied 

Revised (cfs) 

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

[7 Statistical Analysis of Gage Records (X1 PrecipitationlRunoff Model VR-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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:l/www.fema.govlfhmlen_modl.shtm. 

1. ReviewIApproval of Analysis 

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

5. Impacts of  Sediment Transport on Hydrology 

Was sediment transport considered? [7 Yes [XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

Description 

B. HYDRAULICS 

Cross Section 
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. Pre-Submittal Review of Hydraulic Models 

FEMA has developed two review programs, CHECK9 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
1 respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 

requirements, and that the data are comparable with the assumptions and limitations of HEC-UHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK9 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-2IHEC-RAS models reviewed with CHECK-UCHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://w.fema.gov/fhmlen~modI.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 FlRM andlor FBFM 
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 

o show the boundaries of the revised 1%- and 0.2°/o-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. I 

- 

D. COMMON REGULATORY REQUIREMENTS 
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1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes !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. 

L 



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. 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

Flooding Source: TlNR8WS20 
Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

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

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

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

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

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

Wash T I  NR8WS20 (8135) 2.01 Not Studied 

Revised (cfs) 

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

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

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

1. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes 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 ProposedlRevised 

Downstream Limit 

Upstream Limit 

Hvdraulic 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 NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-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. 

HEC91HEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

http://www.fema.gov/fhm/en~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor 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 

affective 1% and 0.2%-annual-chance floodolain and reaulato~ floodwav at the u~stream and downstream limits of the area of revision. I 
D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

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

FEDERALEMERGENCYMANAGEMENTAGENCY 
RIVERINE HYDROLOGY & HYDRAULICS FORM 

Flooding Source: T I  NR8WS20 Tributary 1 
Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

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

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

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

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

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

Wash TlNR8WS20 (8137) 0.63 Not Studied 
Revised (cfs) 

I 

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

Statistical Analysis of Gage Records [XI PrecipitationlRunoff Model VR-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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://w.fema.gov/fhm/en~modI.shtm. 

t. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes IXI 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. 

Description 

B. HYDRAULICS 

Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

. Hvdraulic Method Used 

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

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-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:llwww.fema.govlfhrnlfrm~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-ZHEC-RAS models reviewed with CHECK-ZCHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

http:llw.fema.gov/fhmlen-modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
the revised 1%- and 0.2°/o-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 

effective 1 %- and 0.2%-annual-chance flood~lain and reaulatorv floodwav at the u~stream and downstream limits of the area of revision. I 
D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone 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 E l  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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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 OM6 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. 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

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

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

A. HYDROLOGY 

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

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

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

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

I Location Drainage Area (Sq. Mi.) FIS (cfs) 
Wash TlNR8WS17 (B138) 1.80 Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records [XI PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:l/www.fema.govlfhmlen~modl.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes 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. 

Description 

- - 

B. HYDRAULICS 

Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

. Hydraulic Method Used 

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

3. Pre-Submittal Review of Hvdraulic Models I 
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 NFlP 
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-21HEC-RAS models reviewed with CHECK91CHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodwav File Name: 
~loodwai  File Name: 
Floodway File Name: 
Floodway File Name: 

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

http://w.fema.gov/fhm/en~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM and/or FBFM 
tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor 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 flood~lain and reaulato~ floodwav at the u~stream and downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes [XI 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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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, Papework Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

Flooding Source: TINR8WS8 
Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

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

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

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

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

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

Wash TINRBWSB (5140) 2.68 Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records IXI PrecipitationlRunoff Model FR-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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/fhmlen~modl.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes IXI 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. 

Description 

B. HYDRAULICS 

Cross Section 
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B. HYDRAULICS ICONTINUEDI 

I. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK9 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
1 respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 

requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-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:l/www.fema.govlfhmlfrm~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-2lHEC-RAS models reviewed with CHECK-2ICHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I 'Not required for revisions to approximate 1 %-annualchance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:llwww.fema.gov/fhmlen~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.). 

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

D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El 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 



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, Papework Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

Flooding Source: T I  NR8WS8 Tributary 1 
Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

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

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

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

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

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

Wash TlNR8WS8 (8141) 0.85 Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records IXI PrecipitationlRunoff Model VR-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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.govlfhmlen~modl.shtm. 

t .  ReviewIApproval of Analysis 

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

3. Impacts of Sediment Transport on Hydrology 

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

Description 

B. HYDRAULICS 

Cross Section 

L 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

. Hvdraulic Method Used 

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

I 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK9 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 NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK9 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK9 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhmlfrm~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-2IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes 17 No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

http://w.fema.gov/fhm/en~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor 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. I 
D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 17 Yes IXI 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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FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM I 0.M.B NO. 3067-0148 
Expires September 30,2005 I 

I PAPERWORK REDUCTION ACT I 
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 

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

A. HYDROLOGY 

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

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

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

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

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

Wash T2NR8WS34 (8143) 1.07 Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records [XI PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://w.fema.govlfhmlen~rnodl.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes 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. 

Description 

B. HYDRAULICS 

Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

. Hydraulic Method Used 

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

FEMA Form 81-89A, SEP 02 
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B. HYDRAULICS (CONTINUED) 

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

1 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-UHEC-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/fhmlfrm~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-21HEC-RAS models reviewed with CHECK-UCHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Fioodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

http://www.fema.gov/fhmlen~modi.shtm. I 
C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries: boundaries of the 
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 FlRM and/or FBFM 
tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor 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 flood~lain and reauiatorv floodwav at the u~stream and downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

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

If Yes, attach evidence of reguiatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the reguiatory 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 [XI 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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FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM I 0.M.B NO. 3067-0148 
Expires September 30,2005 I 

I PAPERWORK REDUCTION ACT I 
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 

Flooding Source: T2NR8WS9 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

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

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

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

I Location Drainage Area (Sq. Mi.) 
Wash T2NR8WS9 (B144) 1.08 

FIS (cfs) 

Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records [ql PrecipitationlRunoff Model VR-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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/fhmlen~modl.shtm. 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

Description 

B. HYDRAULICS 

Cross Section 

1. Reach to be Revised 

Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

. Hvdraulic Method Used 

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

FEMA Form 81 -89A, SEP 02 
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I. 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, 
1 respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 

requirements, and that the data are comparable with the assumptions and limitations of HEC-2JHEC-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://w.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-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/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 FlRM and/or FBFM 
nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 

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

D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

3. For LOMR requests, is the regulatory floodway being revised? • Yes I8 No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? C] Yes IXI 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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FEDERALEMERGENCYMANAGEMENTAGENCY I 0.M.B NO. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30,2005 I 
I PAPERWORK REDUCTION ACT I 

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 OM8 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, Papework Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 

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

A. HYDROLOGY 

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

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

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

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

I Location Drainage Area (Sq. Mi.) FIS (cfs) 
Wash T2NR8WS8-2 (8145) 1.53 Not Studied 

Revised (cfs) 

b. Methodology for New Hydrologic Analysis (check a\l that apply) 

Statistical Analysis of Gage Records IXI PrecipitationlRunoff Model VR-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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.ferna.gov/fhmlen_modl.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes IXI 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 ProposedlRevised 

Downstream Limit 

Upstream Limit 

. 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 I 
FEMA has developed two review programs, CHECK9 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 

1 respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK9 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK9 and CHECK-RAS can be downloaded from 
http:llwww.ferna.govlfhmlfrm-soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK9 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-2IHEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

http://w.fema.gov/fhrnlen~modl.shtrn. I 
-- 

C. MAPPING REQUIREMENTS 

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

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

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

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

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

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

i f  Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes IXI 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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1 FEDERALEMERGENCYMANAGEMENTAGENCY 1 0.M.B No. 3067-0148 1 
RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30, ZOOS 

-- 

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, Papelwork 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) [XI No existing analysis Improved data 

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

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

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

Wash T2NR8WS12-2 (8146) 1.50 Not Studied 
Revised (cfs) 

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

Statistical Analysis of Gage Records PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/fhmlen~modl.shtm. 

$. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit 

Upstream Limit 

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

I. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK9 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 NFlP 

requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-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:/lwww.fema.govlfhm/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. 

HEC91HEC-RAS models reviewed with CHECK-PICHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/fhmlen~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.). 

the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor 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 

1%- and 0.2%-annual-chance flood~lain and reaulatow floodwav at the u~stream and downstream limits of the area of revision. I 
D. COMMON REGULATORY REQUIREMENTS 

L 

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

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

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes IXI 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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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

RlVERlNE 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: T2NR9WS12-1 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

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

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

1 2. Comparison of Representative 1%-Annualchance Discharges 

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

Wash T2NR8WS12-1 (8147) 1.38 Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:l/www.fema.govlfhmlen~modl.shtm. 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis lHEC-2 , HEC-RAS, Other (Attach description)] 
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Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the,review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-UHEC-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 CHECK9 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. 

I HEC-UHEC-RAS models reviewed with CHECK-2ICHECK-RAS? Yes • No 

4. Models Submitted 

Duplicate Effective Model' 
Corrected Effective Model* 

Natural File Name: 
Natural File Name: 

Existing or Pre-Project Conditions Model Natural File Name: 
Revised or Post-Project Conditions Model Natural File Name: 
Other - (attach desciiption) Natural File Name: 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/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.). 

that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor 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? Yes C] No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatoly 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 .OO foot. 

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate l0/o-annualchance 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 IXJ 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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FEDERALEMERGENCYMANAGEMENTAGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM I 0.M.B NO. 3067-0148 
Expires September 30,2005 I 

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, Papemork 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 

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

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

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

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

I Location Drainage Area (Sq. Mi.) 
Wash T2NR8WS2-2 (6148) 2.98 

FIS (cfs) 
Not Studied 

Revised (cfs) 

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

Statistical Analysis of Gage Records [ql PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.govlfhmlen~modl.shtm. 

1. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

Cross Section 
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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 NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC91HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK9 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhmlfrm-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-ZHEC-RAS models reviewed with CHECK-ZCHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/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 FlRM andlor FBFM 
floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
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. I 
--- 

D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes IXI 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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FEDERALEMERGENCYMANAGEMENTAGENCY I 0.M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30, ZOOS I 
I PAPERWORK REDUCTION ACT I 

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, Pape~lork 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: T2NR9WS2-1 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

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

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

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

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

Wash T2NR8WS2-1 (8149) 3.36 Not Studied 
Revised (cfs) 

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

Statistical Analysis of Gage Records (XI PrecipitationlRunoff 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 NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/fhmlen~modl.shtm. 

I. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? C] 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. 

- - - 

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

. Hydraulic Method Used 

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

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK9 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 CHECK9 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-2lHEC-RAS models reviewed with CHECK-PICHECK-RAS? Yes No 

4. Models Submitted 

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

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

I *Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l/www.fema.gov/fhmlen~modl.shtm. I 

C. MAPPING REQUIREMENTS 

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

the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
aust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 

the boundaries of the revised 1%- and 0.2°/o-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance flood~lain and reaulatorv floodwav at the u~stream and downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

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

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

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

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

3. For LOMR requests, is the regulatory floodway being revised? 0 Yes [XI No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatoly floodway. (Not required for revisions to approximate I %-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 Ell 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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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires September 30,2005 

I 

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

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

A. GENERAL 

BridgelCulvert 

BridgelCulvert 

LeveelFloodwall Dam 

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

Channelization ............... complete Section B 
BridgelCulvert ................ complete Section C 
Dam ............................... complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Description Of Structure 

1. Name of Structure: T2NR9WS2-I, T2NR9WS2-2 3-IO'x7' RCBC STA 4303+12 

Type (check one): Channelization BridgelCulvert 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimitICross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiWCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiWCross Section: 

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

LeveelFloodwall Dam 

LeveelFloodwall Dam 
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Flooding Source: 

dame of Structure: 

I I. Accessow Structures 

The channelization includes (check one): 

[I] Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 

[I] Other (Describe): 

Drop structures 
Transitions in cross sectional geometry 
Energy dissipator 

1 2. 
Drawinq Checklist 

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

1 3. Hydraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood. 

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

I Subcritical flow Critical flow [I] Supercritical flow [I] Energy grade line 

I 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. 

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

I 4. 
Sediment Trans~ort Considerations 

Was sediment transport considered? [7 Yes [I] No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

C. BRlDGElCULVERT 

I Flooding Source: T2NR9WS2-1, T2NR9WS2-2 

I Name of Structure: T2NR9WS2-I, T2NR9WS2-2 3-10%" RCBC STA 4303+12 

I 1. This revision reflects (check one): 

I [XI New bridgelculvert not modeled in the FIS 
[I] Modified bridgelculvert previously modeled in the FIS 
[7 New analysis of bridgelculvert previously modeled in the FIS 

I 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. 

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

[XI Dimensions (height, width, span, radius, length) Erosion Protection 
[I] Shape (culverts only) Low Chord Elevations - Upstream and Downstream 

Material 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 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

1 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. 
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D. DAM 
I I Flooding Sourca 

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

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

I Private organization Name of the agency or organization: 

1 3. Does the project involve revised hydrdogfl Yes No 

I If Yes, complete the Riir ine Hydrology & Hydraulics Form (Form 2). 

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

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

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

I Yes No If Yes, complete the Riirine Hydrology 8. Hydraulics Form (Form 2) and complete the table belw. 

FREQUENCY (% annual chance) FIS REVISED 

10-year (1 0%) 
50-year (2%) 
100-year (1 %) 
500-year (0.2%) 
Normal Pod Elevation 

( 6. Please attach a copy of the formal Operation and Maintenance Plan 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.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, Papetwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

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

A. GENERAL 

BridgelCulvert 

BridgelCulvert 

LeveelFloodwall Dam 

Complete the appropriate section@) for each Structure listed below: 

Channelization ............... complete Section B 
BridgelCulvert ................ complete Section C 
Dam ............................... complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descri~tion Of Structure 

1. Name of Structure: T2NR9WS2-1, T2NR9WS2-2 3-10'xT RCBC STA 4305+96 

Type (check one): Channelization [XI BridgelCulvert 

Location of Structure: 

Downstream LimitfCross Section: 

Upstream LimitfCross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimitfCross Section: 

Upstream LimitfCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimitfCross Section: 

Upstream LimiVCross Section: 

rn 

-NOTE: For more structures, attach additional pages as needed. - 
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I Flooding Source: 

I I. Accessory Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 

[7 Debris basinldetention basin 
Other (Describe): 

[7 Drop structures 
[7 Transitions in cross sectional geometry 

Energy dissipator 

1 2. Drawina Checklist 

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

1 3. Hydraulic Considerations 

1 The channel was designed to carry (cfs) andlor the -year flood. 

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

I Subcritical flow Critical flow Supercritical flow Energy grade line 

I 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. 

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

I 4. 
Sediment Trans~ort 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. BRlDGElCULVERT 

I Flooding Source: T2NR9WS2-1, T2NR9WS2-2 

Name of Structure: T2NR9WS2-1, T2NR9WS2-2 3-10'x7' RCBC STA 4305+96 

I 1. This revision reflects (check one): 

I [XI New bridgelculvert not modeled in the FIS 
Modified bridgelculvert previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

I 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. 

I 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): 

IXI Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) [7 Low Chord Elevations - Upstream and Downstream 

[7 Material Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 

[7 Wing Wall Angle [7 Stream Invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

I 4. Sediment Transport Considerations 

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

1 Flooding Source: 

r a m e  of Structure: 

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

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

Private organization Name of the agency or organization: 

3. Does the project involve revised hydrologf? Yes No 

If Yes, complete the R i r i n e  Hydrology & Hydraulics Form ( F m  2). 

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

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

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

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

FREQUENCY (% annual chance) FIS REVISED 

1 0-year (1 0%) 
50-year (2%) 
1 00-year (1 %) 
500-year (0.2%) 
Normal P d  Elevation 

6. Please attach a copy of the formal Operation and Maintenance Plan 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B. No. 3067-0148 

RlVERlNE 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, Pape~lork 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, T2NR9WS2-2 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

BridgelCulvert 

BridgelCulvert 

LeveelFloodwall Dam 

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

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

Description Of Structure 

1. Name of Structure: T2NR9WS2-1, T2NR9WS2-2 3-1Vx7' RCBC STA 4308t80 

Type (check one): Channelization [XI BridgelCulvert 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimitICross Section: 

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

Flooding Source: + Jame of Structure: 

I I. ACC~SSON Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 

[7 Other (Describe): 

Drop structures 
[7 Transitions in cross sectional geometry 

Energy dissipator 

1 2. Drawina Checklist 

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

1 3. Hydraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood. 

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

I Subcritical flow Critical flow [7 Supercritical flow Energy grade line 

I 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. 

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

1 4. Sediment Trans~ort Considerations 

I 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. BRlDGElCULVERT 

I Flooding Source: T2NR9WS2-1, T2NR9WS2-2 

I Name of Structure: T2NR9WS2-1, T2NR9WS2-2 3-101x7' RCBC STA 4308+80 

I 1. This revision reflects (check one): 

I jXI New bridgelculvert not modeled in the FIS 
Modified bridgelculvert previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

I 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. 

I 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): 

jXI Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) [7 Low Chord Elevations - Upstream and Downstream 
Material 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 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

1 4. Sediment Transport Considerations 

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

I Flmjing Source: 

This request is for (check one): C1 Existing dam New dam Modification of existing dam 

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

I Private organization Name of the agency or organization: 

1 3. Does the project involve revised hydrologyl 0 Yes No 

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

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

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

1 5. Does the Base Flocd Elevation behind the dam or daunstreaol the dam change? 

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

I FREQUENCY (% annual chance) FIS REVISED 

1 0-year (1 0%) 
! 50-year (2%) 

100-year (1 %) 
500-year (0.2%) 

1 Normal Pool Elevation 

( 6. 
Please attach a copy of the formal Operation and Maintenance Plan 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.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, Pape~lork 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. 

L 

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

A. GENERAL 

BridgelCulvert 

BridgelCulvert 

LeveelFloodwall Dam 

Complete the appropriate section@) for each Structure listed below: 

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

Descri~tion Of Structure 

1. Name of Structure: T2NR9WS12-1, T2NR9WS12-2 3-10'x6' RCBC STA4322+17 

Type (check one): Channelization [XI BridgelCulvert 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

I 

For more structures, attach additional pages as  needed. 

LeveelFloodwall Dam 

LeveelFloodwall Dam 
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B. CHANNELIZATION 
L 

ame of Structure: 

I 1. Accessow Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 
Other (Describe): 

C] Drop structures 
C] Transitions in cross sectional geometry 
17 Energy dissipator 

1 2. Drawinq Checklist 

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

( 3. Hvdraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood. 

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

I Subcritical flow Critical flow Supercritical flow C] Energy grade line 

I 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. 

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

1 4. Sediment Transport Considerations 

Was sediment transport considered? Yes 17 No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

C. BRlDGElCULVERT 

I Flooding Source: T2NR9WS12-1, T2NR9WS12-2 

I Name of Structure: T2NR9WS12-1. T2NR9WS12-2 3-lOk6' RCBC STA 4322+17 

I I. This revision reflects (check one): 

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

I 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. 

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

Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
Material 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 
Skew Angle Cross-Section Locations 

I7 Distances Between Cross Sections 

1 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. 
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D. DAM 

Flooding Swrce: 

Name of Structure: 

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

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

Private organization Name of the agency or organization: 

3. Does the project invohre revised hydrolog)'? [7 Yes [7 No 

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

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

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

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

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

FREQUENCY (% annual chance) FIS REVISED 

1 0-year (1 0%) 
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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FEDERALEMERGENCYMANAGEMENTAGENCY 0.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, Papennrork 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: T2NR9WS12-1, T2NR9WS12-2 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

BridgelCulvert 

BridgelCulvert 

LeveelFloodwall Dam 

Complete the appropriate section@) for each Structure listed below: 

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

Description Of Structure 

1. Name of Structure: T2NRSWS12-1, T2NRSWS12-2 3-IO'x5' RCBC STA4327+70 

Type (check one): Channelization (XI BridgelCulvert 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

OTE: For more structures, attach additional pages as needed. - 
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LeveelFloodwall Dam 

LeveelFloodwall Dam 



B. CHANNELIZATION 

Flooding Source: 

lame of Structure: 

1 1. Accessorv Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 
Other (Describe): 

Drop structures 
[7 Transitions in cross sectional geometry 
[7 Energy dissipator 

I '. Drawinq Checklist 

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

1 3. Hvdraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood. 

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

I Subcritical flow Critical flow Supercritical flow Energy grade line 

I 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. 

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

I 4* 
Sediment Trans~ort Considerations 

1 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. 

I Flooding Source: T2NR9WS12-1, T2NR9WS12-2 

( Name of Structure: T2NR9WS12-1, T2NR9WS12-2 3-10'x5' RCBC STA 4327+70 

I 1. This revision reflects (check one): 

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

I 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. 

I 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): 

IXI Dimensions (height, width, span, radius, length) Erosion Protection 
[7 Shape (culverts only) Low Chord Elevations - Upstream and Downstream 

Material Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 

[7 Wing Wall Angle Stream Invert Elevations - Upstream and Downstream 
Skew Angle [7 Cross-Section Locations 
Distances Between Cross Sections 

1 4. Sediment Transport Considerations 

Was sediment transport considered? [7 Yes No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

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



Pages 3-1 0 Do Not Apply 

D. DAM 
L 

Flooding Source: 

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

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

Prime organization Name of the agency or organization: 

3. Does the project involve revised hydrology? Yes No 

If Yes, cmplete 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 debrislsediment analysis was not considered. 

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

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

FREQUENCY (% annual chance) FIS REVISED 

1 0-year (1 0%) 
50-year (2%) 
1 Wyear (1 %) 
50Gyear (0.2%) 
Normal Pool Elevation 

6. Please attach a copy of the formal Operation and Maintenance Plan 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.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 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 
above address. 

Flooding Source: T2NRSWS12-1, T2NRSWS12-2 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate section@) for each Structure listed below: 

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

Description Of Structure 

1. Name of Structure: T2NRSWS12-1, T2NRSWS12-2 3-1Vx4' RCBC STA 4333+30 

Type (check one): Channelization IX] BridgelCulvert 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

2. Name of Structure: 

Type (check one): Channelization BridgelCulvert 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

3. Name of Structure: 

Type (check one) Channelization BridgelCulvert 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiVCross Section: 

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

LeveelFloodwall C] Dam 

LeveelFloodwall C] Dam 

LeveelFloodwall Dam 
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B. CHANNELIZATION 

dame of Structure: 

1. Accesson/ Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] Drop structures 
Superelevated sections Transitions in cross sectional geometry 
Debris basinldetention basin Energy dissipator 
Other (Describe): 

2. Drawinq Checklist 

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

3. Hvdraulic Considerations 

The channel was designed to carry (cfs) andlor 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. 

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

4. Sediment Transport Considerations 

Was sediment transport considered? [7 Yes No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

I Flooding Source: T2NR9WS12-1, T2NR9WS12-2 

I Name of Structure: T2NR9WS12-1, T2NR9WS12-2 3-10.~4' RCBC STA 4333130 

I 1. This revision reflects (check one): 

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

I 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. 

I 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): 

a Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream 

[7 Material Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 

[7 Wing Wall Angle [7 Stream Invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

1 4. Sediment Transport Considerations 

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

FEMA Form 81-898, SEP 02 
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D. DAM 
-- -- 

Flooding Source: 

Name of Stnrcture: 

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

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

Private organization Name of the agency or organization: 

3. Does the project involve revised hydrology? Yes 0 No 

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

4. Does the submittal include debrislsediment yield analysis? Yes 0 No 

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

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

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

FREQUENCY (% annual chance) FIS REVISED 

1 0-year (1 0%) 
50-year (2%) 
1 myear (1 %) 
500-year (0.2%) 
Normal P d  Elevation 

6. Please attach a copy of the formal Operation and Maintenance Plan 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.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 

BridgelCulvert 

BridgelCulvert 

LeveelFloodwall Dam 

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

Channelization ............... complete Section B 
BridgeICulvert ...... .......... complete Section C 
Dam ............................... complete Section D 

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

Descri~tion Of Structure 

1. Name of Structure: T2NR8WS8-2 3-1Vx4' RCBC STA 4448+80 

Type (check one): 17 Channelization BridgelCulvert 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimitfCross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimitfCross Section: 

Upstream LimitfCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

I 

For more  structures, attach additional pages as  needed. 

LeveelFloodwall Dam 

LeveelFloodwall Dam 

- 
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Flooding Source: + dame of Structure: 

I I. Accessow Structures 

The channelization includes (check one): 

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

Debris basinldetention basin 
[7 Other (Describe): 

Drop structures 
Transitions in cross sectional geometry 
Energy dissipator 

1 2. Drawinq Checklist 

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

I 3. 
Hydraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood. 

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

I Subcritical flow [7 Critical flow [7 Supercritical flow [7 Energy grade line 

I 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. 

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

1 4. Sediment Transport Considerations 

Was sediment transport considered? Yes [7 No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

C. BRlDGElCULVERT 

I Flooding Source: T2NR8WS8-2 

I Name of Structure: T2NR8WS8-2 3-10k4 RCBC STA 4448+80 

I I. This revision reflects (check one): 

I rn New bridgelculvert not modeled in the FIS 
[7 Modified bridgelculvert previously modeled in the FIS 
[7 New analysis of bridgelculvert previously modeled in the FIS 

I 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. 

I 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): 

rn Dimensions (height, width, span, radius, length) [7 Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
Material Top of Road Elevations - Upstream and Downstream 

[7 Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 
[7 Wing Wall Angle [7 Stream Invert Elevations - Upstream and Downstream 
[7 Skew Angle Cross-Section Locations 
[7 Distances Between Cross Sections 

1 4. Sediment Transport Considerations 

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

Flooding Source: 

)Name of Structur~ 

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

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

Private organization Name of the agency or organization: 

3. Does the project involve revised hydrology? Yes (7 No 

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

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

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

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

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

FREQUENCY (% annual chance) FIS REVISED 

10-year (1 0%) 
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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FEDERALEMERGENCYMANAGEMENTAGENCY 0.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, Papetwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to  the 
above address. 

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

A. GENERAL 

[7 BridgelCulvert 

BridgelCulvert 

LeveelFloodwall CI Dam 

Complete the appropriate section@) for each Structure listed below: 

Channelization ............... complete Section B 
BridgelCulvert ................ complete Section C 
Dam ............................... complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descri~tion Of Structure 

1. Name of Structure: T2NR8WS8-2 3-IO'x4' RCBC STA 4451 +90 

Type (check one): Channelization BridgelCulvert 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiWCross Section: 

-NOTE: For more  structures, attach addit ional pages as needed. - 
FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 

LeveelFloodwall Dam 
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B. CHANNELIZATION 

Flooding Source: 

ame of Structure: 

I 1. Accessorv Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 
Other (Describe): 

Drop structures 
Transitions in cross sectional geometry 

C] Energy dissipator 

1 2. Drawinq Checklist 

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

1 3. Hvdraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood. 

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

I Subcritical flow Critical flow Supercritical flow Energy grade line 

I 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. 

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

1 4. Sediment TransDorl Considerations 

1 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. 

I Flooding Source: T2NR8WS8-2 

1 Name of Structure: T2NR8WS8-2 3 - I U x I  RCBC ST* 4451+90 

I I. This revision reflects (check one): 

(XI New bridgelculvert not modeled in the FIS 
Modified bridgelculvert previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

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

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

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

C] Material 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 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

1 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. 
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D. DAM 
I I Flooding Source: 

t Name of Structure: 

1. This request is for (check one): Existing dam 0 New dam C] Modification of existing dam 

1 2. The d m  was designed by (check one): Federal agency State agency Local government agency 

I Private organization Name of the agency or organization: 

I 3. Does the prcject in- revised hydrology? Yes No 

I If Yes, complete the R i r i n e  Hydrology & Hydraulics F m  (Fwm 2). 

I 4. Does the submittal include debris/sediment yield analysis? Yes NO 

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

1 5. Does the Base Flood Elevation behind the darn or domstream of the dam change? 

I Yes No IfYes. complete the R'ir ine Hydrology & Hydraulics Form (Form 2) and complete the table belnv 

I FREQUENCY (% annual chance) FIS REVISED 

10-year (1 0%) 
50-year (2%) 
100-year (1 %) 
5Wyear (0.2%) 
Normal Pod Elevation 

1 6. Please attach a mpy of the formal Operation and Maintenance Plan 
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A. GENERAL 

FEDERALEMERGENCYMANAGEMENTAGENCY 
RIVERINE STRUCTURES FORM 

BridgelCulvert 

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

BridgelCulvert 

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

LeveelFloodwall Dam 

L 

Complete the appropriate section@) for each Structure listed below: 

Channelization ............... complete Section B 
BridgeICulvert ................ complete Section C 
Dam ................. .. ......... complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descri~tion Of Structure 

1. Name of Structure: T2NR8WS9 2-10'x4' RCBC STA 4507+87 

Type (check one): [7 Channelization BridgelCulvert 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiWCross Section: 

2. Name of Structure: 

Type (check one): [7 Channelization 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiffCross Section: 

3. Name of Structure: 

Type (check one) [7 Channelization 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiWCross Section: 

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

[7 LeveelFloodwall [7 Dam 

LeveelFloodwall Dam 
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B. CHANNELIZATION 
b 

I 1. Accessorv Structures 

The channelization includes (check one): 

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

Debris basinldetention basin 
Other (Describe): 

Drop structures 
Transitions in cross sectional geometry 
Energy dissipator 

I 2. Drawinq Checklist 

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

( 3. Hydraulic Considerations 

I The channel was designed to cariy (cfs) andlor the -year flood. 

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

I Subcritical flow Critical flow Supercritical flow Energy grade line 

I 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. 

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

I 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. BRlDGElCULVERT 

I Flooding Source: T2NRBWS9 

I Name of Structure: T2NR8WS9 2-101x4' RCBC STA 4507+87 

I 1. This revision reflects (check one): 

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

I 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. 

I 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): 

IXI Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
Material Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 

C] Wing Wall Angle Stream Invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

I 1 4. Sediment Transport Considerations 

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

Flooding Source: 

ra rne  of Strulure: 

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

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

Private organization Name of the agency or organization: 

3. Does the project invoke revised hydrology? Yes No 

If Yes, complete the Riir ine Hydrology 8 Hydraulics Form (Form 2). 

4. Does the submittal include debrislsediment yield analysis? [7 Yes No 

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

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

Yes [7 No If Yes, complete the Riverine Hydrology 8 Hydraulics Form (Form 2) and complete the table below. 

FREQUENCY (% annual chance) FIS REVISED 

1 Oyear (1 0%) 
50-year (2%) 
100-year (1 %) 
5Wyear (0.2%) 
Normal Pod Elevation 

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

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



FEDERALEMERGENCYMANAGEMENTAGENCY 0.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 
b 

Complete the appropriate section@) for each Structure listed below: 

Channelization ............... complete Section B 
BridgelCulvert ................ complete Section C 
Dam ............................... complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descri~tion Of Structure 

1. Name of Structure: T2NR8WS9 10'xY RCBC STA 4513+00 

Type (check one): Channelization [XI BridgelCulvert 

Location of Structure: 

Downstream LimitlCross Section: 

Upstream LimiUCross Section: 

2. Name of Structure: 

Type (check one): Channelization BridgelCulvert 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiWCross Section: 

3. Name of Structure: 

Type (check one) Channelization BridgelCulvert 

Location of Structure: 

Downstream LimitlCross Section: 

Upstream LimitlCross Section: 

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

LeveelFloodwall [7 Dam 

LeveelFloodwall Dam 

[7 LeveelFloodwall [7 Dam 

I 

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



B. CHANNELIZATION 
L 

Flooding Source: 

I 1. Accessow Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 
Other (Describe): 

Drop structures 
Transitions in cross sectional geometry 
Energy dissipator 

1 2. Drawina Checklist 

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

1 3. Hydraulic Considerations 

I The channel was designed to carry (cfs) andlor the -year flood. 

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

I C] Subcritical flow Critical flow Supercritical flow Energy grade line 

I 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. 

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

1 4. Sediment Transport Considerations 

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

I Flooding Source: T2NR8WS9 

I Name of Structure: T2NR8WS9 10.~5' RCBC STA 4513+00 

I 1. This revision reflects (check one): 

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

I 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. 

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

Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
Material 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 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

I 4. Sediment Transport Considerations 

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

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



Pages 3-1 0 Do Not Apply 

D. DAM 

Flooding Source: 

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

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

I Private organization Name of the agency or organization: 

3. Does the project involve revi~ed'hydrdog~? Yes No 

I If Yes, mple te  the Riverine Hydrology & Hydraulics Form (Form 2). 

4. Does the submittal include debrislsedirnent yield analysis? Yes NO 

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

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

Yes No If Yes, complete the K i n e  Hydrology & Hydraulics F m  (Form 2) and complete the table belcw. 

I FREQUENCY (% annual chance) FIS REVISED 

1 0-year (1 0%) 
50-year (2%) 
100-year (1 %) 
500-year (0.2%) 
Normal Pool Elevation 

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

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



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

Section 3 Mapping and Survey lnformation 

3.1 Field Survey Information 
There was no field survey performed on Phase IV. 

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. 



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 FCDMC1s 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. I 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 dere 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 9 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 1V 
study. It was identified as Watershed 1 and 2. Watershed 1 (Sub-basins 9133- 
8143) is located south of the 1-10 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 9134. The prorated basins are shown in FIGURE 4.3. 



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 I 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 beginswith 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- 
8143) is located south of the 1-10 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 a area. The prorated basins are shown in FIGURE 4.3. Watershed 2 (Sub-basins 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

8144-8149) is located north of the 1-10 Freeway near the Saome 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 1-10 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 IV. 

Table 4.1 - List of Rain Gages in Phase IV 
- - " --- - -- -- -- ---- - -- - - -- - - - .  

I 
I 
I 

-1 -A G - -  & F Woolsey - - -  Peak 1 1 -  6/25/2003 -- - -  - 11 - - -  - 8 Miles SW of Gillespie _ --- Dam - -  
1 

Precip , 6 Miles W of Agua Caliente i 
W a s h r . R d . a n d  O!dUS 80 - -- 

4 Miles W of Agua Caliente 
- -  -- and - - Old - US 80 -- -- - - 
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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 II was used 
to obtain a 100-year 24-hour and 6-hour point precipitation values for Phase IV 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 

a 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 (DTHETA) 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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TABLE 4.3-SOILS CHARACTERISTICS USED TO COMPUTE GREEN-AMPT 

PARAMETERS 

" - 7 -L (r u 2. r p u  -** - 7 h 7Ulr T K -  1 Trndvfr i - C Z C W Y . 2 .  Tm ---T? i-.--Y '<F' -"'An iWIli+V--&fi!Wd' -3 6-7hPL ' > Sni. Y i'T*7*ri.q* 6 i-T<%.r'Z Y_!W 'rli." 'i> <%-%a - - a  ,Ti 

DESCRIPTION 

ANTHO-BRIOS SANDY LOAMS 

P, 
ANTHO-CARRIZO COMPLEX, 1 TO 3 : PERCENT SLOPES -- 
ANTHO-CARRIZO COMPLEX, 0 TO 3 

ANTHO ASSOCIATION 

ANTHO-VALENCIA ASSOCIATION 

- - . - - - -- -- - - - . - - - - - - - - - - - - 
, BRDS SANDY LOAM 

GILMAN-ANTHO ASSOCIATION 

GIUNSIGHT-PINAL COMPLEX, 1 TO 10 
PERCENT SLOPES 

GUNSIGHT-RILLITO COMPLEX, 0 TO 10 

PERCENT SLOPES 

t -- - - * - - -  - - -  - -  - -- - --- 

/ I 
PT 

PlNAL GRAVELLY LOAM 
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TABLE 4.3-SOILS CHARACTERISTICS USED TO COMPUTE GREEN-AMPT 

PARAMETERS (continued) 

i - - -x - - -m+*  
r RILLITO-HARQUA COMPLEX, 1 TO 3 

PERCENT SLOPES 

ROCK OUTCROP-CHERIONI COMPLEX 

I I I I 
TREMANT-RILLITO COMPLEX, 0 TO 1 

VALENCIA SANDY LOAM 

I I 12 ANTHO GRAVELLY SANDY LoAMs 0.0 l oo  

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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TABLE 4.4-BASIN LAND USE CHARACTERISTICS USED TO COMPUTE 

GREEN-AMPT PARAMETERS 

DESCRIPTION 
ID 

: USE DATA BASE ONLY) t 

... -- -; .. .... .... .... .- -. ........... 

• 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 

c: ! v; DTHETA (in) _(PSIF(in) XKSAT (inlhr) RTlMP (YO) 
.. :I ................. . -  ...- 3: : ._--.-l--̂ _ll.-..__ ___^ J 

....... ... 

1 ... -- .... .......... 

8135 !(I 0.35 14.701 0.31 0 
% 
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TABLE 4.5-GREEN-AMPT PARAMETERS (continued) 

yl/jla . .  . ._____._l____-_____-.__.I_I__I.-. DTHETA (in) I [ --_" XKSAT (inlhr) i 

0.36 

- . . 

0.44 

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): 

P m Lag = C*(L*LdS ) 

where Lag is the basin's lag time in hours and 

L = length of the longest flow path in miles, 

L, = length along the watercourse to a point opposite the centroid in miles, 

S = watercourse slope in feetlmile, 

C = 24k,, Coefficient that relates the watershed roughness. 

C was obtained from Figure 5.1 1 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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TABLE 4.6-SUB-BASIN LAG TIME SUMMARY 

81.6 0.34 

a 

*Slope is adjusted per Equation 2-4 of the ADOT Highway Drainage Design 
Manual Hydrology, See Table 4.7 I 

, 

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 IV was selected to be 5 
minutes. 
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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-I input file. 

Channel Routing 

In addition to the Saddleback 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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TABLE 4.7-CHANNEL ROUTING PARAMETERS FOR NORMAL DEPTH 

ROUTING 

SADDLEBACK DIVERSION CHANNEL 

4.3 Cali bration 

Recorded data for calibration was not available for Phase IV. 



4.4 Final Results 
Table 4.8 lists the results of the hydrologic analysis for the sub basins. 

TABLE 4.8-HYDROLOGIC ANALYSIS RESULTS 

Peak Discharge (cfs) 
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TABLE 4.8-HYDROLOGIC ANALYSIS RESULTS (continued) 

The HEC-1 results are also shown in FIGURE 4.6 and the HEC-1 model 
runs follow. A regional regression equation was also determined 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. 



SUB-BASIN ID 
SUB-BASIN BOUNDARY 

SUB-BASIN CATCH POINT 
SUB-BASIN THALWAG 

CULVERT 

L E W D  

8133 



LEGEND 







CEGEND 

81 33 SUB-BASIN ID - SUB-BASIN BOUNDARY 

r.~-..~-..,..-.'' SUB-BASIN MALWAG - PRORATED BASINS 
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PHASE IV-SOILS MAP 
FIGURE 4.4 

0 0.5 1 

A 
2 3 4 

I - - M i l e s  JLK ENGINEERS 

Legend 

vi PHASE IV-BASINS 

SOILS 
Rock outcropCherioni complex 

Antho association 

r-3 Antho gravelly sandy loam, 0 to 1 percent slopes 

0 Antho gravelly sandy loams 

Antho-Brios sandy loams 

Antho-Carrizo complex, 0 to 3 percent slopes 

Antho-Carrizo complex, 1 to 3 percent slopes 

Antho-Carrizohnaripo complex, low precipitation 

r 1 Antho-Valencia association 

TI Anthosandy loam, 0 to 1 percent slopes 

TI Borrow pit 

[I Brios sandy loam 

Cheriono-Rock outcrop complex 

TI Chuckawalla-Gunsight complex, low precipitation, 1 to 8 percent Oslopes 
/ Coolidge-Laveen association 

r--l Gachado-Lomitas-Rock outcrop complex, 7 to 55 percent slopes 
- 

Gilman fine sandy loam 

[' Gilman-Antho association 
-- 

Gilman-Momoli-Denure complex, low precipitation 

Gunsight-Cipriano complex, low precipitation, 1 to 7 percent slopes 

Gunsight-Pinal complex, 1 to 10 percent slopes 

Gunsight-Rillito complex, 0 to 10 percent slopes 
rn 

Harqua-Gunsight complex, 0 to 5 percent slopes 

Maripo sandy loam 

Momoli-Carrizo complex, low precipitation 

[-1 Pinal gravelly loam 

I Rillito loam, 0 to 1 percent slopes r r! Rillito-Harqua complex, 1 to 3 percent slopes 

Torritlwents 
- 7 
-- Tremant-Rillito complex, 0 to 1 percent slopes 
i_! Valencia sandy loam 

I-! - Valencia sandy loam, saline-alkali 
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PHASE IV-LAND USE MAP 
FIGURE 4.5 

Legend 
1 PHASE IV-BASINS 

LAND USES 
Transportation (Includes railroads, railyards, transit centers and freeways) 

I I Vacant (Existing land use database only) 

Water 

0 0.5 1 2 3 4 
D = -  Miles 





SADDLEBACK DIVERSION CHAI\INELf 
WITH OUTFALL FLOW 0=1340 cfs 

*Used for Hydraulic Analysis 

ROUTED F ~ W S  100 6 HOUR YEAR 100 24 HOUR YEAR 

FLOW(CFS) FLOW(CFS) 
Bl33AR 4760 5497 
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Section 5 Hydraulics 
5.1. Method Description 

All of the washes delineated in this study are desert washes. Environmental 
Modeling Systems Incorporated's (EMS-I) 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 lnterstate 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 I 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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Parameter Estimation 

5.3.1 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. 

5.4 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. 
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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 lnterstate 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 lnterstate 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 

a 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. 

Calibration 

Calibration was not performed as part of this study. 

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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Critical Depth 
Calculations 

Wash 

Reach 1 0.496 2.1 

Reach 1 

Reach 1 
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Normal Depth Calculations 

Wash (mile) 

153 

-" 
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Table 5.1-Results of Hvdraulic Calculations (continued) .---- 

Normal Depth Calculations 

Wash 

2.9 
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Table 5.1-Results of Hydraulic Calculations (continued) - - - -- - - -- - - - - 

Normal Depth Calculations Critical Depth 
Calculations 
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Reach 4 177 

@ Reach 4 

Reach 2 2 520 

1 .O 204 
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Table 5.2-Hydraulic Calculations Used in Floodplain Mapping (continued) 
, - -- - - . - - . .  - ...... - 

I 

Peak Q Depth Top Average 1 
Depth Width Velocity / / 1 

Wash 1 ( 1 (cfs) I Used 1 /ft) 11 11) '1  f bec)  I 
1 . -- -1 --__ _-- - -- --- J - ---A . --J - (- - --J 

Critical 2.2 .-.... ... 

... 

254 4 2 

... ..... 

Reach 1 0.01 9 1.3 980 2 6 

0.140 2164 Subcritical 

............. .....-.. ... 

.. 

Reach 1 ...... .......... 2.495 

Reach 1 ... 
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Used 

Reach 1 2398 Subcritical 

Reach 1 - - 

Indicates that the flow was linearly interpolated by length between the nearest 
two concentration point flows. 

Indicates that the flow was prorated using the basin area and the equation 
developed from the basins within Phase IV. 
* Includes an additional 1340 cfs from the Saddleback Diversion Channel outfall. 
(See Section 5.1 and Figure 4.6) 
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- -  - -  - . Table -- - -  5.3-Summary - - of Culvert - - -  Hydraulic - Calculations - - - - -- - - -- - 
I ADOT AS-BUILT I CULVERT I INVERT , (  ROAD *Q Hw I 

*Flows were distributed based on cross sectional area of culverts. 

**The higher calculated flows from the ADOT as-built plans were used to establish a 
more conservative floodplain. 
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Section 6 Erosion and Sediment Transport 

Erosion and sediment transport is not being considered in this study. 
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Section 7 Draft FIS Report Data 

Summary of Discharges 

Table 7.1-Summary of Discharges - 
I I 1 7 1  

I /  
Drainage Peak 100-Year /I 

Flooding Source and Location 1 Area Discharge 1 
I .2 i 1 ........ . i l!!!! i I- 

i 
il Wash T I  NR8WS29-2 I 

( I  .O miles upstream of centennial wash) / (  0.23 _j( - 
Wash T I  NR8WS20 1 - 7  1 

/I (Confluence with Centennial Wash) 11.35 , ........... pp------------- ' 1  1 L 7891 ... 

(1.4 miles upstream of Centennial Wash) 11 2.01 1 21 31 i 
....em ' ........ J - -  2 

" Wash TlNR8WS20 Tributary 1 1 (2.5 miles upstream of Centennial Wash) i ..... ..... ..... 

Wash TlNR8WS17 
1 (2.0 miles upstream of Centennial Wash) 1.80 1556 
; ....................... "l_.-..-~l-."-l_-__.__ ...- -... l_-_.._l._ ....__.___l__.._l___ 

I Wash T I  NR8WS8 

I I I I i 

1 
1 

(3.7 miles upstream of centennial Wash) i /  0.85 
I I 1273 

2 J 
I Wash T2NR8WS34 I 

Wash T I  NR8WS29-1 
(Confluence with Centennial Wash) 

-- - - -- - 

Wash T I  NR8WS29-1 Tributarv 1 1 I 17 

(5.1 miles upstream of Centennial Wash) 1 1 0 7  1 1  1429 1 / -----p---_--..-.---------- i ;1.--.- ....-.... .., ............. 

I Wash T2NR8WS9 
I (10.2 miles upstream of Centennial Wash) / 
I Wash T2NR8WS8-2 
i (10.4 miles upstream of Centennial Wash) 
I ......-... ..... 

I Wash T2NR9WS12-2 1 I 1 1 ~~ 

/ (12.5 miles upstream of Centennial Wash) 
..... - 

I I Wash T2NR9WS12-1 

i I 1 (I 2.9 miles upstream of centennial Wash) / 2.98 1 1 21 83 I 
j .__ ..... .... 1 ... i 

j Wash T2NR9WS2-1 
i (13.3 miles upstream of Centennial Wash) i 3.36 2398 / ... J 

1 1  (12.7 miles upstream of Centennial Wash) 
1 - - --- 

11 1.38 /I 1418 - 1 1  
Wash T2NR9WS2-2 1 

I 7  



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

7.2 Floodway Data and Flood Profiles 

There are no floodway data or flood profiles because this is a Zone A 
Approximate Floodplain Study. 
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previously issued Letters of Map Amendment. 

For community map revision history priorto countywide mapping, refer to the 
Community Map History table located in the Flood lnsurance Study report for this 
jurisdiction. 

To determine if flood insurance is available in this community, contact your 
insurance agent or call the National Flood lnsurance Program at 1-800-638-6620. 

i 

* - - . .  . $-L+-I_.L - 

i 
. . 

i . . . 

MAP SCALE 1" = 2000' 
1000 0 2000 4000 

I H H I  I i 1 FEET - -  I f METERS 
600 0 600 1200 

PANEL 14756 

FIRM 
FLOOD INSURANCE RATE MAP 
MARICOPA COUNTY, 
ARIZONA 
AND INCORPORATED AREAS 

PANEL 1475 OF 4350 
(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

COMMUNITY 

MARICOPA COUNTY 

NUMBER PANEL SUFFIX --- 
MOO37 1175 0 

PROPOSED ZONE A 
FLOODPLAIN 

Notice to Ussr: The l& Nu*brshown blow should ba used 
whan placing map ordars; the cma~Nunbrshown 
abova ihouldbs usad on insurance amlicaions for the m b i i  
community. 

MAP NUMBER 

04013C14756 

MAP REVISED 

PROPOSED MAP REVISION 
Federal Emergency Management Agency 





Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

0 
Phase IV 

Appendix A References 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

A.l Data Collection Summary 
The following reports and studies were used in the preparation of this study. 

Lower Centennial Wash Watershed Zone A Delineation Study Low Level 
Geomorphic Assessment, Earth Consultants International, May 2005. 

Lower Centennial Wash Watershed Zone A Delineafion Study Structure Survey, 
A-Team Professional Services, 2005, Phoenix, Arizona. 

Motamedi, Amir, and John Holmes, Table of Saturated Hydraulic Conductivity 
(XKSA T )  Estimated Values Green and Ampt Parameters of the Soil Survey of 
Gila Bend - Ajo Area, Arizona Parts of Maricopa and Pima Counties, January 23, 
2004, Phoenix, Arizona. 

Soil Survey of Gila Bend-Ajo, Arizona, Parts of Maricopa and Pima Counties, 
United States Department of Agriculture, Natural Resources Conservation 
Service, May 1997. 

Soil Survey of Maricopa County, Arizona Central Part, United States Department 
of ~ ~ r i c u l t i r e ,  Soil conservation Service, September 1977. 

A.2 Referenced Documents 

Sabol, George, et al, Drainage Design Manual for Maricopa County, Arizona, 
Volume I, Flood Control District of Maricopa County, January 1995. 

Thomsen, B.W., and H.W. Hjalmarson, Estimated Manning's Roughness 
Coeficienfs for Stream Channels and Flood Plains in Maricopa County; Arizona, 
U.S. Geological Survey Water Resources Division, April 1991. 
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RBF JN 45-101952 

Lower Centennial Wash Tributaries Flood Delineation Study 
Meeting Minufes 

DATE: June 23,2004 
TIME: 10:OO AM 
LOCATION: Flood Control District of Maricopa County 
SUBJECT: Kickoff Meeting 

Date Prepared: July 1,2004 Prepared by: Paul Sclafani 

Attendees Company Email Address 

Stone E. Wahl A-Team @ Thomas Rockwell ECI 

Jeri Young ECI 

Ted L. Collins 
Mike Duncan 
Kathryn Gross 
Richard Harris 
Kevin LaValle 
Melissa Lempke 
Steven Tucker 
Portia Gonzalez 
Nathan Ford 
Paul Sclafani 

FCDMC 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
JLK Engin 
RBF 
RBF 

Copies To: 
Distribution Above 
File 

Number of pages including cover: 

Phone # - Fax # 

H:\PDATAW5101952\Ad~inMnutesW~ Mtp 062304-revlsed.dm 
RBF CONSULTING 

16605 North 28" Avenue, Suite 100 Phoenix, AZ 85053-7550 602.467.2200 FAX 602.467.2201 

The following summarizes the-substantive items discussed or issues resolved at the above meeting to the 
best of the wpter'i mempry.. ~d i c ipank j  areencouhged to. review' these. notes and respond-to Paul 
Sclafanl withln,one week if -any discrepancies esst. If no comments aje received by this time, it will be 
assumed that ttiese notes accurately reflect the conient of th6mei?tingf . 
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Meeting Date: June 23, 2004 

Summary of Discussion Topics: 

I. Coordination Activities 

A. Project Schedule 

1. The Notice to Proceed date was 06-07-04. 
2. The FEMA submittal package must be ready within 520 days. 
3. There is a minimum of 120 days for District review in the 520-day project 

development time limit. If possible, please allow more than 120 days for 
District reviews. 

4. 420 days have been allotted for obtaining FEMA approval following 
project development. 

5. All work must be completed within 940 days, including FEMA review 
related information requests. The Consultant has updated the Project 
Schedule as called for in Task 1 .I. 

6. THERE WILL BE NO TIME EXTENSIONS. EVERY TASK MUST BE 
COMPLETED ON TIME. 

Update schedule monthly 

0 Written request for extensions 

B. Coordination Meetings 

1. In order to keep this project moving along, and on schedule, regular 
coordination meetings will be held approximately every 4 weeks (Task 
1.2). Unless a schedule is change is requested and approved by the 
District, these meetings will occur every third Tuesday around 10 a.m. at 
the District office. However, coordination meetings do not always have to 
be face-to-face, telephone coordination meetings can be held. 

2. Milestone meetings are called for in the Scope when certain specific 
tasks are completed. These meetings will almost always be handled in 
person. 

3. Please remember that the consultant (RBF) has been tasked with 
keeping minutes of any meeting (Task 1.2). 

C. Estimated Monthly Billings 

1. For budgeting purposes we need an estimate of the total dollar amount 
that will be invoiced for each month (Task 1.3). This estimate will be 
updated quarterly per the contract. 



Lower Centennial Wash Tributaries Flood Delineation FCD 2003C06 1 RBF 451 01 952 
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Page 3 of 7 

D. Billing and Progress Reports 

1. A progress report is supposed to be submitted 5 days before the 
submittal of a monthly invoice (Task I .4). Sample progress reports have 
been provided. 

Forward progress reports to subs 
Include % completed for the task 
Right-of-way letter from Survey 
Right-of-way Entry for geomorphology 
Notice of intent 

2. Within invoices I like to see an indication of the amount of work 
completed for each sub;task as a percent for each task during the month, 
and the total amount completed so far (earned value concept). We can 
only pay for items that have been completed. All invoices are now being 
looked at very closely. If the work isn't 100% done, please don't bill for 
100%. The same can also be said about any other percentage level too. 

3. The next month's work plan. 
4. MBENVBE stuff. 

Fill out form every month. 

E. Legal Ad 

1 The District is responsible for placing the legal ads (Task 1.5). Sample 
ads will be provided by PI0 staff to me, and I will forward them on to you 
for modification before posting. 

F. Study NotificationIRight of Entry Letter 

I. RBF is responsible for notifying the property owners about the survey 
(Task 1.6). The District can provide a sample to RBF for modification. 
Once the study reaches have been selected and approved, the District's 
GIs can provide RBF with a mailing list of potentially affected properties. 

G. Coordination Meetings With Others 

1. None are foreseen at present. However, there may be a request for 
meetings by larger affected entities such as the CAP or the local 
irrigation companies. If this occurs, the consultant will be expected to 
assist in preparations and attend the meeting(s). 

K \ P D A T A \ 4 5 1 0 1 9 5 2 W ~ C K O F F  MTG 062304-REV1SW.DOC 
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H. Public Meeting 

I. No public meetings are called for in the scope. 

I. Performance Evaluations 

I. Evaluation forms will be provided at a later time by the District. 

3. Data Collection 

A. Other Studies that cover the area 

1. Centennial Wash FDS 
2. Design studies for District Structures 

Harquahala diversion channel 
3. Geologic Mapping by AZGS4. Adjacent studies such as Tiger Wash 
Snd R % a m d e  Development Plan 
6. Railroads 

Southern Pacific 
7. Irrigation Companies 

Names and mailing addresses 
8. CAP 

Locally and differences 
9. Others 

Compare results to Palo Verde report and Luke Wash 

4. Field Surveying 

A. All new survey is to be done on 1988 NAVD and 1983 NAD. Structure survey 
should follow graphic format defined by the District's chief surveyor (CD to be 
transmitted to RBF). All survey data must be transferred to the District per 
contract format (section 4.2) for review and approval before the District will 
authorize payment. Survey Control will be based upon the County's GDACS 
system. 

Grid international feet 
6. The final floodplain mapping scale will use a scale of lN=500 feet (unless 

otherwise agreed upon later), and a contour interval of 10 feet. 
C. All survey submittals must be prepared using the authority requirements called 

for in the SOW. 

a D. Optional survey must be authorized in writing by the District prior to activity. 
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Meeting Date: June 23, 2004 

5. Hydrology 

HEC-1 will be used along with the Districts methodology (computer programs). 
DDMSW 

The 100-year 6-hour and 100-year 24-hour events will be modeled. 
The primary factor to consider when choosing concentration points and sub 
basins is what is needed for the delineation. 
The hydrology report must have a table listing the peak discharge at each sub 
basin and concentration point. A cfslsq. mi. check can be added to this table. 
It is also a good idea to compare the hydrologic results with enveloping curves 
relative to adjacent studies, and possibly some regression equations. 
Four Meetings and Two field trips will be scheduled and performed at regular 
intervals. 
There is an optional sub-task 5.5.1.4 that may be exercised for locations 
identified as split-flow, in order to better estimate local hydraulic and 
hydrologic conditions. This option must be authorized in writing by the District. 

ESI may want to have input 
Digital Deliverables of the Hydrologic analysis should begin as soon as the 
Hydrologic modeling is approved. 

1. Hydrologic Verification 
Graph it on log - log 
Show results in a form that you can come up with equations 

6. Floodplain Delineation 

A. HEC-RAS may be used for the hydraulic modeling. If it is, the most current 
version is 3.1 .I. What altenative methodologies might be used? Care should 
be taken using different methodologies to identify critical depth areas for 
delineation purposes. 

Plot stream profiles 
Cut section @ grade breaks 
1 mi vs. % mi 
Compute critical depth if HEC-RAS not used. 

B. There are six specific steps called for when District approval must be 
obtained. 

C. N value report and method. The District will provide a copy of the 
recommended guideline. 

10 
D. If HEC-RAS is used, the Consultant (RBF) is to run FEMA's Check-RAS 

program. 
E. Geomorphic Assessment. What will GIs deliverables need to consist of? 
F. Methodology for generating cross section geometry must be coordinated with 

the District. 
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Meeting Date: June 23,2004 

G. FP Boundary GIs deliverable needed for study map quality checking. Data 
tables to list wash name, section ID, flow quantity, flow depth, flow velocity, 
flow top width, Manning's roughness average value. 

7. Low Level Geomorphic Assessment 

A. The District has provided Geologic Mapping and Stereo Photos to RBF 
B. The District has provided RBF with a copy of the 2003 (or later) version of the 

Piedmont Flood Hazard Assessment Manual. 
C. A technical Memorandum of the Assessment will be prepared separately for 

District review and approval. A copy will also be placed in the project TDN. 

A. Survey and development information is to be submitted before the study is 
submitted to FEMA. 

B. It might be permissible to also submit the hydrologic data to FEMA before the 
study is submitted to FEMA in total. Doing this will depend upon if we feel the 
likelihood of the hydrology being changed by FEMA is low. 

Coordinator to be informed of all floodplain delineations but the final 
document is to eventually be reviewed by Michael Baker, the FEMA 
reviewer. 

C. Please work with our GIs people. Too many studies in the past have spent 
too much time going back and forth because the consultant wasn't working 
with our GIs people. Priority must be given to getting the GIs completed and 
approved. In the past we have had some foot dragging by the consultants on 
getting this task completed. 

Marc Brewer in charge of database 

D. There are three times that deliverables are called for. 
1. Prior to FEMA submittal 
2. For the FEMA submittal 
3. After FEMA approval 
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9. Other General Stuff 

A. Every drawing must have either the last date it was revised, or the date it was 
printed on it. Because towards the end of the project minor revisions are 
impossible to spot. 

B. Title pages of drawings and reports shall include at a minimum the name of 
the study, the District's contract number, date last revised (even if minor), 
name of the consultant(s), consultant's address, consultant's phone number. 

C. All reports and drawings must be sealed and signed by persons of appropriate 
registration. 

D. Please use a clear plastic sheet as the inside cover in all notebooks. If you 
don't, the first sheet ends up sticking to the notebook, and will eventually end 
up being ripped out. 

E. Make generous use of headers and footers in the reports, especially in the 
hydrology and hydraulics printouts. Items to consider are: contract name & 
number, consultant's name, print date, event being modeled. 

Set up border template 
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SUBJECT: Progress Meeting ,......7.t+15:i.~ Y,!...r~i, v.. 

Paul Sclafani 

@ Phone # Fax # - 
480-966-8801 C/O 61 9-594-4372 

602-506-4837 602-506-4601 
602-506-1 501 602-506-2903 
602-467-2200 602-467-220 1 
602-467-2200 602-467-220 1 
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Number of pages including cover: 

The following summarizes the substantive items discussed or issues~~esolved at the above meeting to the 
best of the writer's memory. Particlparits -ara encouraged to review these notes and respond to Paul 
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assumed that these notes accurately reflect the content of the meeting. . 
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Summary of Discussion Topics: 

Data Collection Report and Progress 
Include the site visit with report 
Richard will get back with us with comments to the report 

Since we are using the County's soils information, we should not reference 
SSURGO in the report 
There is an irrigation line floating in mid-air, include link canal in drawing 

We need to get overall image of the aerial for 2003 ,:,. 
&$>>i> 

.q.-yf$" 
Geomorphology Schedule and Tasks <,,q+:"p' 

#$*>,$.' 
.,..;,$$$*., 

If there is information that we did not have th.a$i?wqgg,eeded, let Katherine 
,#$$:.. 's..;:.':.i.-:-. 

know. + . a , , .  

'.>:<;' '.\% . . 
..53:.:.:, , 

?%>&., . ..:.:.:;. . 
,;*.:.ye,;.. ":,:*:~7~>, 

.yy. c....'' *,.> r...,... 

.u\:;R>" '+'&5'.. 

Overall Schedule .:+,.>,, 
..;;&?Y .*,*.' ....*% ."*"., 

,+x.>>*> .I*<.',." 
*i..P'..*. .,..*. 

Get list of locations that need to be'sWveyed ... ',.. 
,?-'.,t,-:,. .,.=,. .....,... 5" "!;>!, 

,.,., *...., < 

Shape file s:x:5k,, 
,*<$;:::;? 

0 -...:.,- h 
. . . , * n  . ,.,. ..::::*y .\ ,... :.:\ .,s::::-' ''':.~,;-:., .'.:,:i::L .,,.(', ,.*:.,, .5'z:?::.,<: 

Reach Lengths Identified to be Studied s:$$EF .;.s,~.-lb. '.,... ..:..,:*. s 

Jerineedsacopyofthe.;<@s&.lengths .:.:.t. s.,. 2:4,9..+,. '%$-:?, :.;.:c,~; ,, 
, . . ,?:..,.a\ . .. Closer to existing farm lan&~is-hig~:e5:p~orif@&:~,x -S:.~~:,:.~Z:*. 

Pick out 150 mi get starte$$$ght ayg;Y'@~,gg,g~l ...?.;$.2p&::. 00 for optional, Jeri's in- 
active alluvial fanwill be ~ & ) ~ u & $ f  ,.‘ .,. . 1m-65' ..:.:. 

,.>;.;.$v$$.x 
What is land,o$%&&ip ,+$&J:~' SE 1; is it State Land? 
It may be important $@$ap arsgsouth of Centennial Level since it has a 

:** .:j:f<:? . ...' *h.L 
water suepry ,:;&g:s,$ys 5w2,:.: . :.:.:.$> 

<$&:?. 
'i',". . 

Send the $@e . q 5 5 . ~ b , ~ s ~ ~ ~  fjl8~bf:.t~@~~a&'& . ..,..+,. ..,.. + . to Richard . -5 ,. ' ' ...,> 
.%:;$$@P ,.-243$~%~,., 

~ o s ~ i b l f i ~ ~ ~ j ~ ~ b t a i n ~ @ ~ ~ v e r a l l  x-%%.. ,.se.:t;.. 
Aerial Of Study Area That Is Not To The Level 

Of(r,D&ail As w~&~wa~qf l rovided. 
, i<xkq>' O>Zlt.. .&. . ,+;* S'i ,+. .+: .....> 
6,6$;, N 0 co e fif~$j; .:.:$I 

\.., . .,.. :a:::'* ,::,:>>;,, 
.%I; > .. :+c.., 

..%\,. fi;.:.: Upc& .̂:@ing Month9s~~~a l s  
.\%,.*, .... s $ @ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  for July 

. ~:~&?:;,&@$$8~ ,*.*., 

.'.&<-:<.;>:.:<.!. 
1 1 \ 1......_- 

Anything ElseFrom Others 
No comments. 
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Meeting Date: September 16,2004 

Summary of Discussion Topics: 

1. Data Collection Report 
The final version of the report is nearly done but Richard needs to take one 
last look at it before we print out the final version. 
The pictures need to be notated as to where they were taken. 
Include all of the Watermaster pictures. 

Geomorphology Progress 
The areas of significant concern consist of the arez&&the southeast 
portion of phase 2 and the area just upstream ,.+z>.5?;. ofc;$l3e Eagletail levee. The 
areas in Phasel, south and north of the Low:e$G,e@ennial Wash look 0.k. 
The other areas in Phase 3 haven't been a$sSsse?%@t. . ..:a:p. ...*.',., , 
Jeri is planning to head out to the site ?&&&day. 

'%%$?:,+ ,.:::. ,,..,., 
We may want to focus our attention o&Ke b#&+ area that is nij:@hhhof Lower 
Centennial Wash on the eastern s,i$vof the watershed. THsarea has a 

fl.<,..h-.* ..a 

greater potential to develop. .i. s:..,i . ...:,. .,., -,&$:. 
.X,..,...\ ,.,.:,+..i.. .Q.'.....' 

Paul needs to call the irrigation disin$$~o..lefj"fhem -$. . . . . , . .... know you are going out 
there. ..,*,.:>-.v,.:,, 

!<Y::<.~.. 

...>:i>:.>. 

The Eagletail levee was.$ggioally <?, ;.:t.2z~:z5:* built . b'ytf$e:<sc~ and until recently been 
maintained by FCD. .:B%. Theimgattq~;$jstrict I . : , ~ ~ . ~ ~ ~ ,  %. ig,FQw v.?p$p assuming maintenance. 

&'.-A ".>b ,.$z;;&:.2.:.+. h' . . *. . . ..t" &;z:gr.& ,, . , , " , ., 
Reach Lengths Identified to be &aied:@~ . -.:.:,>;,;.:.- c..,': 

..;<*;.:>y<*x ,y$~+$f.%:$? 
The areas in..$j$Ss&$&appear?to$f5e clear to begin hydrology. Final . ,...:,s.$? 
determinat~~(?rbn $&g>Lc., phg&s .;<++' 2 ah@ have yet been completed. 

".>:T;:: ".$& 
.;.:>;>:., a:.:.:.. 's..,. ..,,.. ,.,'..;.:.. h'.i.l 

"..<.,. 
,,,,*.,?. 

3rm,..'. ? , ,*,",..,., 

Schedule ...,*,-,..,. Y . 7  \...,..!<. .gf .. ,, ' ' 7  ." . ".,~3333'.'\.~....."."'.. :r 
+>?.k. ,,<$$::*;F ' . , . ~ , . a .  . . a .  '-3 . ..., .$, ",...,...,..;. *.: 

RBF%is ,..: .\' jxsy ..:. going::fag$t' ?x$:...,~ started'Si3he hydrology in Phase I on Monday. 
>s:$,$$<&~$b'~t., , "'.x.:.:.:., 

..,,.-<p, '"'."'""'" ',.. V.,..:i. "'.t:.s$:.:. 5..',S'... &$$$.- 1'1,. ;,:+, '...>r.,..L.'. ..-,*,.. . . 
.:,;*yy *:::>$,:">. .,, %.$;.$, 

. .>:.-;.y '.:.4:4::&, , 
4::r'3*>. 

Sfg)us of the gene@! aerialgcovering the larger area. 
."2j@~flc .+5u.:t.z has beenY@her b"sy and is still working on burning the CD. 

.-%3x<>,, :Q$ ,..",>:*<., ;;R@ .<,,. ..,.. 3. u pcom'i~i;~ onth:i$$goals 
~o&$;~~$$f? .. .-,*, . . .+ geomorphic assessment. 
Begin thg-fhydrology and developing reach lengths. 
Layout the structures that need to be surveyed. 
The reach names should include the Township and Range. 
The basin names should indicate the major watershed that it's located in . 
Richard needs to look at the cross section locations before we compute 
the hydraulics. 

Anything Else From Others 
No comments. 
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SUBJECT: Subbasin Delineation Meetid#:&gsv:.' 

Date Prepared: No 

Attendees corn Phone # 

Steven Tucker FCDM 602-506-1 501 
Richard Harris FCDM 602-506-1 501 
Nathan Ford ........ 602-467-2200 
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The following summarizes-the substantiye items discussed or issues resolved at the above meeting to the 
best of the writer's' memory. Participants are encoukiged t o  review these notes and respond to Paul 
Sclafani within one week if any discrepancies exist If no comments are received by this time, it will be 
assumed that these notes accurately refleci the content of the meeting. 
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RBF CONSULTING 
16605 North 28" Avenue, Suite 100 Phoenix, AZ 850533550 602.467.2200 FAX 602.467.2201 



Lower Centennial Wash Tributaries Flood Delineation FCD 2003C06 / RBF 45101952 
Meeting Minutes 
Page 2 of 2 ,  

Meeting Date: November 2, 2004 

Summary of Discussion Topics: 

1. SUBBASINN DELINEATION I HYDROLOGY 

Subbasins should be larger at top of watershed where the terrain is more 

mountainous and less habitable. Subbasins at the.,bo;pom ..,3,..,..,4' of the 
. ..$*+>Y 

watershed in flatter zones should be smaller. ,;$$p-' ,b:.:*:.;yc 
, *%.>...%!?:.!.;<, 

Flows for areas between concentration .&$;:.- points%?ill'Q~ffprorated". a.L%. e . , 
.. ,+.,. . -...-,;-A . . . r,,,. 

Vi, , 1'. ' " ' - "<, 
The S-Graph hydrograph will be used. ,s&?. '' '.:,;.:, ,.,., .., *... 

.Y .  ...I'I.. 
y,:.!.'i., 

?...">..".S. 

,;*$$$$F V1.5.d.S \>'.=v.% 
'.'.'i.",.. 

. :<$$$y '.L.'..*.,, 

., 2:..4'..:.,." ..... .;.;*>. +$?::"" ',::>:Q.> 
:>$$$&.:- &:., ,:.:,,. 

TOP0 DATA y ..ll.., +,*..:.:.. 2. +x.>?,:s, 
,'..>:::;:y.. 

..<<x:p 
"W I.>, .$.$$.'$ 
' 3': r . ..;.:.:.s., ...:-:3;.~s:,.:.;$;.' ,-::$$*- ' 

',;.:,:,;<,:.:.* .,.+ :.. ."r '...',U.' ;.,..',. ;> 
USGS DTM data will be !died.,., <..r,.>.., .,.,., 

":.:.;L. ',:.*.'.+,q.-,'.. '.,."":.;; .'>.& -"::?::::::$;;..,.,, . . . .. ,..... .: >>..<., 
Exhibits should be create&to ..."- ...., ,.. ~~m$$&e,~basinscreated using FCDMC 10' >'.. ' .,.. ,..',..,*-...*<, ,.:i::::;:;::::i::::;,;:>. , 

top0 to basins created .,:+sv:<.:.2,, u s i n $ & . ~ ~ ~ ? ~ ~ ~ l ~ t a  w,k%.:3s~;:;9- utilizing the same 
2~g$;sgi&)%.. ,. . ",ii .* .XZ ' 

concentratio,~~po~nts-:i&[ a sam@!e area. 
, .<:>::,:? .,::->; Ha;, 

, ,*:.:.:.:.*"' 
Becaus@fthe -@A.3. diffe&$ces ,,*:a; ,,..7...., in d%$p ...,. when using the USGS data, the 

..:.s)\'i .X',X'> . -+:>>,x ,$;>..&$:$2%q<:*.+:.& >*& 
G DAC conversionahould~b@~~j~d. d.-.7.v.h.,.~z::.--, 

v$,.~ ; t-7 - 6 z*.y 

<?"+:". ., , . . : :YY 
J6fiA::Sbck will~e~consulted as to how best to proceed with the issue of * 5i..gy..."- *.. - .\.;.*-,- 

..> *'-. v,.s;,*\ 
, ,<~:?:.:.:.-- . ".;*\<+,> y;..:.& 

f l awed ' f ~~~@$0 :  tope. 
>..z. “+. . ? . . e r r  ,:<.:.?; : ..,. 
*,-,..., %.. 

?>& 
'.x";,y, %>'.'.\ .)i. 

'&:&;A ...t.~+~~C~C request rng96e sent, depending on the outcome, to make a slight 
..y..,~,. 

" 7  'i'i., 

ehaflge in thes%6ntract under the task that states that FCDMC will provide 
.:%.,a". 

. - , v . e  .'is , a<x<%. ,&?;y:? , $&$y the f&j~.',~~g.$ii~ ' *."\. * A " '  <;; &;$y- 

It was suggested by Steven Tucker that we should make a small scale 

comparison between the USGS DTM and the Maricopa County 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

November 17,2004 

Agenda 

1. Phase Boundaries and Reach Lengths 

JLK is going to do an approximate study similar to what we W F )  is doing on 
Phase 1. 

2. Survey Request Exhibit 

Railroad is owned by Union Pacific, not the Southern Pacific. The label needs to be 
changed. 

If we need to change the funding of the study around because there isn't as much 
survey then we need to submit a request and have some sort of backup. 

3. Phase 1 Basin Delineations 

Richard asked about small areas directly adjacent to Lower Centennial Wash and 
why they weren't delineated. This was done because the contributory drainage area 
is not large enough to warrant delineation. 

4. Basin Nomenclature 

The basin nomenclature looks 0.k. but Steve said the Letter "B" doesn't really 
indicate location. It was explained that the the names are constrained by the model 
which only allows 6 letters. In the end Steve was satisfied with our naming 
convention. 

5. Upcoming Month's Goals 

Include our methodology for the Hydrology in a special problems section of our 
TDN and in the next progress report. 

r Steve reviewed the basin areas and after going over them in the meeting he is 
comfortable with the basin delineation for Phase 1. At that time he approved the 
basin delineation, thus releasing RBF to continue with the hydrologic parameters. 

The next month goals involve working on the hydrology for Phase 1 and begin the 
basin delineation for Phase 2. 

. I  



Site Visit July 13,2004 
Sunny and Hot, no rain or moisture in the past few weeks. 

This site visit consisted of driving the structures with Charlie (maintenance manager), Richard, 
Kathryn, Mike, Nathan, Anthony, and Paul. The pictures for this site visit are located in: 

H:\PDATA\45101952\lmages\Site Visit 7-1 3-04-Structures 

Contactr Tom Wrinkly about inspection reports 
Steve Watters would hav data on the Wayne Rain Gauge in the area - however it may not 
be in service. 
It may be necessary to contact the El Paso Natural Gas Line 
Delmonte has some gauge information at 623-925-0900 or 602-708-6297 
The trapezoidal section of the diversion channel is maintained by mowing out the brush. 
The diversion channel has a consistent cross section, there are inlet spillways every 50-1 00 
feet apart. 
The saddleback flood retarding structure has significant potholing in the top the structure. A 
study is currently being done by AMEC. The vegetative overshoots are closed because of 
longitudinal cracking at the toe of the dam. 
There is a 60" water ling on the upstream side shoots out of the dam at the saddleback dam. 
This is the only drainage reaching the Saddleback channel. 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Intermediate Meeting 

December 28,2004 

Meeting Minutes 

Purpose 
The purpose of this meeting is to clarify some of our methodology for computing the hydrology . - 
parameters before we complete the draft of the hydrology report. 

1. Clarify which soils data to use when two soils survey meet within the study area. 

a. The original NRCS Study didn't have any XKSAT values. FCD added XKSAT in 
1997. 

b. Bing recalled that there was something wrong with the Gila Bend data. Arnir 
performed a study on the XKSAT and compared the Gila Bend to the original 
values used. He found that corresponding values of the XKSAT based on the new 
description of the soils for the Gila Bend soils survey, are higher, sometimes 
significantly so, than the values used in the previous study. 

The computations performed to develop the new XKSAT values were found in a 
report titled "Saturated hydraulic Conductivity *(=AT) Estimated Values Green 
and Ampt Parameters of the Soil Survey of the Gila Bend-Ajo Area, Arizona, Parts 
of Maricopa and Pima Counties" written in January 23,2004 by Arnir Motarnedi 
and John Holmes. 

c. Based on the confusing nature of the data, Bing and Steven will look into what direction the 
County wants to take and give a recommendation. Arnir will be consulted as to what the 
result of his study produced. 

2. Other minor hydrology parameter questions. 

a. There was a question regarding the Passive open space definition in the percent 
vegetation table. Based on this table the recommended percent vegetation was 90 
percent. This seems high based on visual inspection of an aerial photography. 

b. Steven explained that the prescribed percent vegetation was not meant to be 
defhitive, but only a guide and that he would accept variations of the recommended 
values. After looking at the aerial photograph he roughly suggested that a 
percentage around 20-30 percent might be more appropriate. 

c. RBF chose the Phoenix Mountain S-Graph distribution from the Maricopa County's 
Hydrology manual. Steven agreed that this was the appropriate distribution to use. 



The Kn values listed in the Maricopa County Hydrology manual for Foothills are to 
be used for the hydrology. 

d. Steven recommended that we use the same Kn value for the 100-year 6-hour and the 
100-year 24-hour storms. 

3. Representative cross sections for the hydrology. 

a. Ordinarily a representative cross section would be selected for each routing reach. 
However, because of irregularities with the topographic data, there were only a few 
locations where the cross sections seemed reasonable. Therefore, representative 
cross sections, cut in locations where the top0 is accurate, will be used to represent 
the routing reaches for the drainage areas throughout Phase 1. 

4. Change order for the survey sub-consultant. 

a. We will submit the change order for the revision to the survey scope. The amount 
that A-Team proposed looked 0.k. but Richard recommended that we follow the 
same format as the previous proposal, including hourly and overhead rates. 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Intermediate Meeting 

December 26,2004 

Agenda 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Paul Sclafani RBF Consulting 602-467-2200 psclafani@rbf.com 

@ 2. Nathan Ford RBF Consulting 602-467-2200 nford@rbf.com 

3. Richard Harris FCDMC 602-506-4582 rph@,mail.marico~a.~ov 

4. Mike Duncan FCDMC 602-506-4732 mwd@~nail.maricopa.~ov 

5. Steven Tucker FCDMC 602-506-4872 slt@mail.maricopa.~ov 

6. Bing Zhao FCDMC 602-506-3293 biz@mail.maricopa.gov 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

January 7,2005 
.I 

Meeting Minutes 

1. Progress report. 

This item was discussed. Richard asked for a change order to be added for the next months 
item. 

2. Submit the rough draft of the hydrology section. 

Discussed the regression analysis. 

3. Submit the rough draft of the geomorphology. 

Plotting and digital size to be investigated. 

The scale on all of the exhibits should be English. 

Add folder with a copy of soils report. I 
Include study area boundary on all of the exihibits. 

4. Number of cross sections for the hydraulic analysis. 

Place the cross sections every '/s mile. I 
5. Hydraulic analysis methodology. 

Compute the depth using Manning's equation in WMS. 

Compute the normal and the critical depth and use the greater of the two. 

6. Who is reviewing the hydraulics. I 
Richard is reviewing the hydraulic analysis. I 

7. Change order for the survey. 

Exercise Optional task. 

8. What is the timeframe for the hydrology review and geomorphology review. 

The hydrology should be reviewed in 3 weeks. 

The geomorphology should be reviewed in 3 weeks. I 



FCD 2003C061 
Lower Centennial Wash Tributaries 

Study 
Progress Meeting 

January 7,2005 

Flood Delineation 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Paul Sclafani RBF Consulting 602-467-2200 pscIafani@rbf.com 

2. Nathan Ford RBF Consulting 602-467-2200 nford@rbf.com 

3. Kathryn Gross FCDMC 602-506-4837 ka~@rnail .maric~~a.~ov 

4. Jeri Young ECI 480-966-880 1 Jeri.young@asu.edu 

5. Mike Duncan FCDMC n~wd@n~ail.rnarico~a. aov 

6. Richard Harris FCDMC 602-506-4528 rph@.mail.maricopa.~ov 



FCD 2003C061 
Lower Centennial Wash Tributaries 

Study 
Progress Meeting 

February 2,2005 

Flood Delineation 

Minutes 

1. Hydraulic cross section submittal. 
Submitted: 

a. Printouts of all of the cross sections. 
b. Preliminary set of hydraulic cross sections (1 8 sheets). 

The following comments are based on things that Richard had commented before in the past, they are not based 
on a review of any submittal by RBF. 

Ground Control- RBF may have done the ground control in the area. Dan Mardock may have that 
information, at Flood Control, John Stock is the best source for this information. 
Add the township and range on the Sheet breakout on the cover page. 
The location map shows the project in relation to Maricopa County as a whole, add a map that shows 
local culture in the area. 

@ Administrative floodways should be delineated along the same stream lengths as the Zone A 
floodplains. 
Richard suggested that we may want to put the drainage areas in red to assist reviewers decipher which 
subbasins the channels are located. This will be investigated but it seems that the utility of doing this 
may be limited since FEMA won't see it and ultimately may be a source of conhion or errors. 
Make sure that all of the street labels are located directly on top of the corresponding street. 
The leaders labeling the floodplain should point to the Zone A boundary not to the inside of the shading. 
Include with the base mapping icons locating schools, churches, culverts, bridges, railroads, etc. 
In the index diagram (the one that's on the right hand side of each sheet) add the township and range. 
Add the GDACs points. 
Include the peak discharge that is used at each cross section. 
Extend the thalwag's of the delineated streams down to the thalwag of Lower Centennial. 
Richard still needs to email the thalwag of Lower Centennial to RBF. 
Add the match lines on the edges of each sheet. 
RBF will use the latest FCD logo on plan sets. 

2. Review hydrology comments. 
Received: 

First round of comments and mark-up report from Steven Tucker. 

There was a discussion about increasing the power of the best-fit equation. In the end the linear best-fit 
line appeared adequate and highly representative of the data. 
Add label to graphs showing that the equations represent certain size drainage areas. 
Round the cfsImiY (csm) amount to the nearest whole number. 
Steve will provide an approval of the hydrology report once the changes have been made and reviewed. 



3. Change Order. 
Received: 

Two copies of the change order form from Sharon McGuire to be signed by Scott Larson. 

The change order looked o.k., RBF will sign both copies and send both copies back to FCD. 
In order to exercise the option, RBF will send a letter to Richard spelling out the option that is to be 
excercised. 

. 
4. Miscellaneous discussion 

RBF will coordinate with Richard and Jerri to set up a meeting next Tuesday for the Geomorphology 
review. 
RBF will formally request the shape file for the Lower Centennial thalwag. 



Lower Centennial 

Name Organization 

1. Paul Sclafani RBF Consulting 

2. Nathan Ford RBF Consulting 

3. Richard Harris FCDMC 

4. Steven Tucker FCDMC 

FCD 2003C061 
Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

February 2,2005 

Sign In Sheet 

Phone Number E-Mail 

602-467-2200 psclafani@rbf.com 

602-467-2200 nford@rb f.com 

602-506-4528 rph@mail.maricopa.gov 

602-506-4877 slt@mail.maricopa.gov 



Lower Centennial 
FCD 2003C061 
Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

February 15,2005 

Minutes 

1. Progress of Change Order. 

2. Geomorphology Review. 

Put streams on Jerri's delineations 

Put Jerri's study in an appendix in the TDN 

Put copy of the Geomorphology in all Phases 

Get hard copy of the geology reports to Jerry 



'*433@,, 
w * ~  "2 FCD 2003C061 &&*& Lower Centennial Wash Tributaries Flood Delineation 

3 
CJ 8- Study Progress Meeting - 

February 15,2005 

- 
Sign In Sheet 

Name Organization 

1. Paul Sclafani RBF Consulting 

Phone Number E-Mail 

602-467-2200 psclafani@rbf.com 

2. JenYoung Earth Consultants 

3. Richard Harris FCDMC 

4. Kathryn Gross FCDMC 



Lower Centennial 
FCD 2003C061 
Wash Tributaries 

Study 
Progress Meeting 

March 3,2005 

Flood Delineation 

Minutes 

.I. Cross Sections 

Possibly Ground survey. This option depends in large part with the accessibility to the area and if 
there are reasonably accurate bench marks within 6 miles of the sections. A coarser version would 
include using a hand level, but lack of good access may still make this not possible. 

Duplicating next downstream section to a point upstream. This seems like a second choice, unless 
what geometry you cut at the point of interest compares at say, 80% of the points in the 
downstream section. 

Theoretical rectangular or trapezoidal sections. This option seems the least favorable since 

geometry might be entirely assumed. If this option were to be considered, we would first want to 

look at the flow top-width given a flow depth in a section with vertical end extension of no more than 

1'. I might add this must be based upon the greater in-channel flow depths of critical depth or normal 

depth. A look at section geometry cut from the USGS DTM would be useful to start. 

2. Optional Task Letter 

Add display o f  additional stream delineation miles 

3. Invoice 

4. Other Topics 

We will need to receive to review the GIs Hydrologic Deliverable. We will need: 

1. GIs shape files dmpthpt.shp, dmpthln.shp, and dmbsn.shp. 
2. Hard and electronic copies of the sub watershedlwatershed map(s). 
3. HEC-1 input and output data files 

Add the shape file to the request for optional task authorization showing the additional stream length 

delineation. 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

March 3,2005 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Paul Sclafani RBF Consulting 602-467-2200 psclafani@b f.com 

2. Nathan Ford RBF Consulting 602-467-2200 nford@bf.com 

3. Richard Harris FCDMC 602-506-1 501 rph@mail.maricopa.gov 

0 4. 
Mike Duncan FCDMC 602-506-4732 mwd@mail.maricopa.gov 



Lower Centennial 
FCD 2003C061 
Wash Tributaries 

Study 
Progress Meeting 

March 16,2005 

Meeting Minutes 

Flood Delineation 

1. Additional section placement criteria. 

For the most part additional cross sections were added using USGS map. As you move 
closer to Lower Centennial though the terrain flattens out and the channel becomes less 
defined. In this region, USGS may not be suitable. 

If additional detail or information is necessary then field survey may be required. 

The roughness coefficients are going to be determined using field investigation during the 
week of March 2 1,2005. 

Special Problems: The USGS DEM coordinates do not match the Flood Control District 
topo, we are going to adjust the section information obtained from USGS vertically to 
match the Flood Control District coordinates. 

2. GIs Hydrologic Deliverable Materials. 

We need to create one CD of the submittal for the subconsultant review. 

Include 2 hard copies of the information. 

We'll need to check all drainage areas and that the polygons are closed. 

Richard will email us the comments, it will take one month for the review fiom the time the 
NTP is issued. 

3. Administrative Floodway determination method. 

a. HEC-RAS: Too costly and confusing during the review process. Not considered. 

b. Eliminate end points to one foot of rise: Mike has done something like this in the past, 
however, it may still be significant effort to meet the floodway requirements. 

c. Floodway = Floodplain: Too restrictive. 

d. Critical Depth: Not accurate and some of the floodplain is already at critical depth. 

a e. Bank Stations: Not restrictive enough regarding developments. 

f. Check State Standards. 



g. Use Percentage of flow as Floodway discharge: This was suggested by Portia as something 
that she used in the past. It seems appropriate and the most logical option. Check with Mike 
regarding the viability of this option. What percentage is to be used. Check Riverside 
county where this method was used before. 

4. Geomorphic Analysis (coming soon) 

Double check the formatting soas to fit in the TDN appropriately. 

5. JLK's upcoming analysis. 

Take a look at the countrou map to see if errors exist within the area that Portia is covering. 

We need to obtain the flowshydrographs coming out of the structures in Portias area. 
Check with Joe Tram. 

Portia needs to develop the workplan including 2 weeks for the RBF Review and a week for 
Richard review. 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

March 16,2005 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Paul Sclafani RBF Consulting 602-467-2200 psclafani@rb f.com 

2. Nathan Ford RBF Consulting 

3. Richard Harris FCDMC 

4. Portia Gonzalez JLK 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

April 19,2005 

Minutes 

1. Project Update 

a. RBF will submit basin delineation for Phase 2 on Monday, April 25,2005 

b. RBF will update the project forecast and forward it on to Richard, some of the FEMA review 
money needs to be added to previous months 

2. Current Invoice 

a. Richard suggested that RBF needs to bill to 40 percent of the job by the end of May 

b. The current invoice looks 0.k. 

3. Status of Draft Survey Report 

a. Survey notes need to be included in the submittal, and they need to be sealed 

b. The coordinates need to be included on the photos 

c. Mike Duncan asked if the crossings have guide dikes 

4. Status of Earth Consultant Study 

a. RBF needs to provide Jeri with the geology reports that FCD provided. 

b. SCS should be changed to NRCS wherever applicable. 

c. ECI will provide shape files to RBF and FCD. 

d. The title Lower Centennial Wash needs to be changed to Lower Centennial Wash Watershed 
Zone A Delineation Study wherever it occurs in order to match the original contract. 

e. Township and Range lines should be added to the exhibit index. RBF has these shape files that 
were obtained originally fiom FCD. 

f. Add the Contour lines to the exhibits at an appropriate scale to display contours, use a lighter 
shade so they are not so prominent. Also show geologic units on all relevant displays 



g. ECI needs to make 4 total copies, 2 for FCD and 2 for RBF. A draft Final deliverable will be 
provided by May 1'. 

h. Jeri will send Kathryn her responses to the earlier comments and questions via email. 

i Kathryn will provide comments on the draft report submitted at the meeting by 4/27/05. 

5. Status of JLK's Progress 

a. Mike asked if JLK needs soil coverage. This needs to be determined for sure but it's likely that 
there is enough coverage. 

b. Hydrograph from the Harquahala FRS and also into the Diversion channel 

1. JLK thought that the hydrograph can be obtained through another study, they will 
continue to research it. Otherwise to use the maximum outlet capacity as a "make do" 
hydrograph per recommendation by Joe Tram of the District.. 

2. JLK's work schedule was received and approved by the District. 

6. Channel Capacity Issues 

a. If there is breakout, it may be necessary and indeed more accurate to bend the cross section so it 
captures the upstream slope. 

b. Alternatively we can extend the cross section out until there is one-foot depth and map the 
floodplain to that point. 

c. Some of the areas may need to be Zone A 0  'more discussion on this may be necessary. 

d. It was agreed and decided that RBF will survey the cross sections in questions and compare to 
the aerial topography to verify it's accuracy. Once that is done RBF will bring in the work map 
and the cross section comparison into FCD. 

7. Optional Authorization 

a. A request to authorize the optional additional 100 miles was submitted to FCD. 

8. Floodway Determination 

a. For right now we are not considering floodway. 

9. Schedule 

a. Richard requested that Phase 2 hydrology needs to be completed by July 2005 

b. Richard requested that Phase 3 hydrology needs to be completed by September 2005 

c. The hydraulics for Phase 1 should be done by the middle of May 



Name 

1. Paul Sclafani 

2. Nathan Ford 

3. Richard Harris . 

4. Mike Duncan 

5. Portia Gonzalez 

6. Jeri J. Young 

7. Kathryn Gross 

8. Steven Tucker 

FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

April 19,2005 

Sign In Sheet 

Organization Phone Number E-Mail 

RBF Consulting 602-467-2200 psclafani@rbf.com 

RBF Consulting 602-467-2200 nford@rbf.com 

FCDMC 602-506-1501 rph@mail.maricopa. gov 

FCDMC 602-506-4732 mwd~,mail.maricopa. gov 

JLK 602-288-6528 pgonzalez@jlkengineers.com 

ECI 480-966-8801 jeri. young@,asu.edu 

FCDMC 602-506-4837 kag@.mail .maricopa.~iov 

FCDMC 602-506-4872 slt@,mail.rnaricopa.gov 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

May 18,2005 
- 

Meeting Minutes 

1. Project Update 

2. Current Invoice 

The April invoice was given to Richard. 

3. Kathryn's comments on Geomorphology 

a. The digital submittal was created for version 9.0. This needs to be converted to version 3.2. 

b. The date on the exhibits need to be updated and sent back to FCD. 

4. Status of JLK's Progress 

a. Portia needs to call Tom Wrinkley and get the rating curve for the outlet structures within her 
area. 

5. Phase 2 Hydrology - Basin Delineations 

a. Review of Steven Tucker Comments 

b. B64 needs to be field verified for possible overtop of road/berm into the farm area. Site visit to 
be conducted Monday May 23. 

c. Basin names need to be renumbered to not duplicate names in other phases of Lower 
Centennial. 

d. Washes to be delineated need to be submitted for informational purposes only with the basin 
delineation. 

6. Phase 1 Hydraulics - Floodplain Delineation 

a. RBF needs to supply Richard with the following items 

i. Shape files of the cross sections'(both full cross sections and the cross sections trimmed 
to the width of the floodplain. 

ii. Shape file of the floodplain as closed polygons. 

iii. Summary table of the topwidths, critical depth, and chosen depth. 

7. Schedule 



a. The hydraulic submittal was delivered 12 days ahead of schedule. 

b. The Phase 2 hydrology will begin as soon as the basin delineation issues are resolved. 

c. The Phase 3 basin delineation is nearly complete and will be submitted by next meeting. 

d. The Phase 1 TDN will be submitted by next meeting. 

8. Other Issues 

a. RBF needs to update the on-call folder with the FCD to make sure it represents current 
information regarding the G I  capability. Make sure you say GIs capability for the Hydrology 
Information System (HIS) development. 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

May 18,2005 

Sign In Sheet 

Name Organization Phone Number - E-Mail 

1. Paul Sclafani RBF Consulting 602-467-2200 psclafani@rb f.com 

2. Nathan Ford RBF Consulting 602-467-2200 nford@rb f.com 

3. Richard Harris FCDMC 602-506-1 501 rph@mail.maricopa. gov 

e 
4. Portia Gonzalez JLK 602-288-6528 pgonzalez@jlkengineers.com 



C, 
FCD 2003C061 

Lower Centennial Wash Tributaries Flood Delineation 
Study 

Progress Meeting 

June 22,2005 

Meeting Minutes 
1. Project Update 

a. Covered monthly progress and next month's objectives 

2. Current Invoice-Submitted 

3. Phase 1 TDN-Submitted 

a. Print out full size plots and include 11x17 plots of floodplain delineation for Richard's review. 

b. For future reference, add legend to annotated FIRM for the annotations. 

c. Include a CD with the digital idonnation (i.e. computer models). 

4. Phase 2 Hydrology Report-Submitted 

a. We may want to compare the Phase I regression results to the Phase II regression results. 

5. Phase 3 Basin Delineation 
a Send a PDF of the basin delineation to Richard and Steven. 

b. Delineation looks good, based on Steven's review, we can continue with the Phase III 
hydrology. 

6. Geomorphology Report-Submitted 

7. Status of JLK's Progress (Phase 4 Boundary) 

a. 90% plot of the basin delineation was presented to Richard and Steven, 100% plot should be 
done by Tuesday next week 6/28/05. 

b. The final basin delineation plot should be at 1"=2000' to match what has been done on Phase I, 
II, and El. This may warrant breaking it up into two sheets. 

c. The basin delineation plot will need to have the culverts and the overshoots labeled. 

d. Using Phase N designation for JLK's hydrology will work with the Counv, we will need to 
make sure the formatting of their report matches Phase I, II, and III. 

9. Other Issues 
a. Need to submit to Richard a shape file with an outline of the phases. 



03 
FCD 2003C061 

Lower Centennial Wash Tributaries Flood Delineation 
Study 

Progress Meeting 

June 22,2005 

Sign In Sheet 

Name Organization Phone Number &Mail 

1. ' Paul Sclafani RBF Consulting 602-467-2200 psclafani@rbf.&m 

2. Nathan Ford RBF Consulting 602-467-2200 nford@rbf.com 

3. Richard Harris FCDMC 

4. Steven Tucker FCDMC 

5. Portia Gonzalez JLK 602-288-6528 p nonzalez@ilkennineers. corn 

6. Joe Gonzalez JLK 602-288-6528 jgonzalez@jkengineers.com 



Lower Centennial 
FCD 2003C061 
Wash Tributaries 

Study 
Progress Meeting 

Flood Delineation 

July 18,2005 

Minutes 

1. Project Update 

2. Phase 1 TDN - Response to Comments 

Richard will look it over then give the copy back with more comments or for final copy and 
seal. RBF will provide 2 sealed copies of the TDN along with sealed mylars after the final 
review. 

3. Survey Report 

Upon initial review the final report looks good. 

4. Phase 4 Update 

The routing submittal and the parameter submittal is planned for this Friday July 22,2005. 

5. Schedule 

RBF needs to provide a timeframe for the digital submittal of the Geomorphic investigation. 

6. Other Issues 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

July 18,2005 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Paul Sclafani RBF Consulting 602-467-2200 psclafani@rb f.com 

2. Nathan Ford RBF Consulting 602-467-2200 nford@rb f.com 

3. Richard Harris FCDMC 602-506-1 501 rph@mail.maricopa.gov 

@ 4. Portia Gonzalez JLK 

5. Steven Tucker FCDMC 602-506-1501 slt@mail.maricopa.gov 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

August 24,2005 
- 

Minutes 

1. Project Update 

Survey is complete, survey report was placed in the library. 

Phase lII and IV Hydrology reports were submitted to Steven Tucker 

2. Phase 1 TDN 

Submitted to F E W  

3. Phase 11 Cross Sections 

Steven stated that he would use the same scale on all the profile plots. Richard requested the 
cross sections be provided to him including the reach and cross section name and the layout 
from ArcMap in lieu of revising the profile plots. 

4. Phase III Hydrology Report 

Was submitted to Steven 

5. Phase IV Update 

Hydrology Report Was submitted to Steven 

6. Schedule 

Phase III and IV Hydrology reports will be reviewed in 3 weeks from the meeting date. Phase 
II cross sections will be reviewed sometime next week 

7. Other Issues 

Need to work out Geomorphic GIs submittal with ECI 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

August 24,2005 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Nathan Ford RBF Consulting 602-467-2200 nford@rbf.com 

2. Richard Hanis FCDMC 602-506-1 501 rph@mail.maricopa.gov 

4. Joe Gonzalez JLK 602-288-6528 ~onzalez@ilkengineers.com 

a 
5. Steven Tucker FCDMC 



FCD 2003C061 
be UV "!a & Lower Centennial Wash Tributaries Flood Delineation 

Study 
-; r.yq -< - 
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" I Progress Meeting 
#&&$*y 

September 19,2005 

Minutes 

1. Project Update 

Phase II floodplain delineation has started. 

2. Phase I1 Cross Sections 

Additional cross sections were added based on the review comments 

3. Phase III Hydrology Report Comments 

Comments were submitted at this meeting. Steven stated that the comments were minor and the 
Phase III Hydrology was approved. He stated that this project has "fun hydrology and beautifid 
reports". 

A summary of the hydrology results will be included in an addendum. This will be an 
additional work under RBF's on-call contract. The comments received fiom Phase IU that 
impact Phase I and Phase I1 will be made in the addendum (the scale of the graphs). 

4. Phase IV Update 

Need to request the thalwegs shapefile fiom Eric Feldrnan. Kevin LaValle should have the 
thalwegs as a result of the DFIRh4 effort. 

5. Schedule 

Both RBF and JLK need to provide revised schedules to Richard. 



FCD 2003C061 
Lower Centennial Wash Tributaries 

Study 
Progress Meeting 

Sept 19,2005 

Flood Delineation 

.r 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Nathan Ford RBF Consulting 602-467-2200 nford@rb f.com 

2. Richard Harris FCDMC 602-506-1501 rph@mail.maricopa.gov 

JLK 4. Joe Gonzalez 602-288-6528 jnonzalez@,ilken~ineers.com 

a 5. Steven Tucker FCDMC 602-506-1 501 slt@mail.maricopa.gov 



FCD 2003C061 
. U' Lower Centennial Wash Tributaries Flood Delineation 
p,. e) 
yc, )- Study 
a',*, Progress Meeting 

October 19,2005 

Minutes 

1. Project Update 

RBF is making good progress and is ahead of schedule. Preliminary Phase I1 Floodplain and Phase 
III n value report were submitted for review. 

2. Geomorphology Review Comments Update 

Jeri should respond early next week. 

3. Phase I1 Preliminary Floodplain Boundary Submittal 

Richard requested the cross section output and Table 5.2 be provided to aid in the checking of the 
floodplain. 

4. Phase IV Update 

Phase IV n value report is approved. Joe to provide Richard with cross sections tomorrow. Possible 
A 0  Zones located within Phase IV. 

5. FEMA Update (Phase I TDN Submittal) 

Delay due to budget constraints and hurricane relief efforts. 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

October 19,2005 
-c 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Nathan Ford RBF Consulting 602-467-2200 nford@rbf.com 

2. Anthony Barry RBF Consulting 602-467-2200 abarry@rbf.com 

3. Richard Harris FCDMC 602-506-1501 rph@mail.maricopa.gov 

4. Joe Gonzalez JLK 602-288-6528 ~~onzalez@,ilkenrzineers.com 



FCD 2003C061 
4 PT. :;\ -. = & Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

November 17,2005 

Minutes 

1. Project Update 

RBF is making good progress. Richard told Tim Murphy that Phase I1 TDN would be submitted 
a t  the end of January. 

2. Phase I - FEMA Comments 

Richard will call Craig Kennedy since John Buflod has not returned his phone calls. RBF to send 
all ten pages for the two railroad trestles to John. State that pages 3-10 are not applicable. Mention 
that the FCDMC does not need to pay the review fee. 

3. Phase I1 Comment Update 

Need to include the response to comments with the TDN submittal. Copy Phase I title block. Add 
thalweg and remove contours under existing Centennial Wash floodplain delineation. 

4. Phase IV Update 

Match Figure 4.6 of Phase I. Richard to review JLK's submittal by close of business on Tuesday. 
Joe to stop by ADOT to obtain the as-built plans for the 1-10 culverts. 



FCD 2003C061 
Lower Centennial Wash Tributaries Flood Delineation 

Study 
Progress Meeting 

Nov 17,2005 

Sign In Sheet 

* Name Organization Phone Number E-Mail 

1. Nathan Ford RBF Consulting 602-467-2200 nford@rbf.com 

2. AnthonyBany RBF Consulting 602-467-2200 abarry@rb f.com 

3. Richard Harris FCDMC 602-506-1 50 1 rph@mail.maricopa.gov 

4. Joe Gonzalez JLK 602-288-6528 ~onzalez@,ilken~neers.com 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

6.2 General Correspondence 



J L K ENGINEERS 
Drainage Transportation Public Works 

TRANSMITTAL 

To: Richard Harris, P.E. 
FCDMC 
2801 W. Durango Street 
Phoenix, AZ 85009 

Date: June 16,2006 
Project: Lower Centennial Wash Watershed 

Flood Delineation Study 
Subject: TDN Updates 

THESE ARE TRANSMITTED AS CHECKED BELOW: 

WE ARE SENDING TO YOU: El Attached or Under separate cover 

For Approval 
El For your Use 
El As requested 

For review and comment 
With submittal review action noted 

Shop Drawings 

Copy of letter 

REMARKS: 

El Prints 

Change Order 

Copies 
1 

Richard, 

Enclosed are the latest updates to the TDN. The updates are based on the final GIs 
review for Phase IV. The post-its indicate the tab where the documents need to be 
replaced. Also, replace the Hydrology CD. Please call if you have any questions. 

El Plans 

El Other 

Date 
611 5/06 

a CC: Nathan Ford, RBF 

Samples 

Specifications 

18441 N. 25th   venue * Suite 103 * Phoenix, AZ 85023 
(602) 288-6528 FAX (602) 288-6530 

No. 
1 

Description 
Phase IV TDN Updates 





JLK Engineers 
Transportation Drainage Public Works 

18441 N. 2~~ Avenue Suite 103 
Phoenix, AZ 85023 

(602) 405-1875 (602) 288-5781 

February 1, 2006 

Victoria Alwin 
P.O. Box 14513 
Scottsdale, Arizona 85267 

RE: Lower Centennial Wash Watershed Study Results Notification 

Dear Property Owner: 

JLK Engineers, LLC has contracted with the Flood Control District of Maricopa 
County to perform an approximate Zone A Floodplain Delineation Study for 
tributaries to the Lower Centennial Wash. The purpose of this study is to 
determine flood related hazard zones and delineate areas that may be subject to 
inundations during a "100-year flood" event. According to records at the 
Maricopa County Assessor's office, you own one or more parcels of land within 

a the predicted limits of the Floodplain Boundaries. 

The study and resulting maps will be used for floodplain management purposes 
and submitted to the Federal Emergency Management Agency (FEMA) for flood 
insurance information and revisions to the Flood Rate Insurance Maps. The 
study should be available to the public for formal review and comment in 
approximately 12 to 15 months. In the interim if you have any questions 
regarding this study or if you have any information regarding flooding in your 
area, please contact Mr. Richard P. Harris, of the Flood Control District of 
Maricopa County at 602-506-4528, or Mr. Joe R. Gonzalez of JLK Engineers, 
LLC at 602-405-1 875. 

Joe R. Gonzalez, P.E. 
JLK Engineers, LLC 



JLK Engineers 
Transportation Drainage Public Works 

18441 N. 25* Avenue Suite 103 
Phoenix, AZ 85023 

(602) 405-1875 (602) 288-5781 

February 1, 2006 

State of Arizona 
207 South 1 7'h   venue 
Room 310 
Phoenix, Arizona 85007-321 2 

RE: Lower Centennial Wash Watershed Study Results Notification 

Dear Property Owner: 

JLK Engineers, LLC has contracted with the Flood Control District of Maricopa 
County to perform an approximate Zone A Floodplain Delineation Study for 
tributaries to the Lower Centennial Wash. The purpose of this study is to 
determine flood related hazard zones and delineate areas that may be subject to 
inundations during a "100-year flood" event. According to records at the 
Maricopa County Assessor's office, you own one or more parcels of land within 
the predicted limits of the Floodplain Boundaries. 

The study and resulting maps will be used for floodplain management purposes 
and submitted to the Federal Emergency Management Agency (FEMA) for flood 
insurance information and revisions to the Flood Rate Insurance Maps. The 
study should be available to the public for formal review and comment in 
approximately 12 to 15 months. In the interim if you have any questions 
regarding this study or if you have any information regarding flooding in your 
area, please contact Mr. Richard P. Harris, of the Flood Control District of 
Maricopa County at 602-506-4528, or Mr. Joe R. Gonzalez of JLK Engineers, 
LLC at 602-405-1 875. 

Sincerely, / 

Joe R. Gonzalez, P.E. 
JLK Engineers, LLC 



JLK Engineers 
Transportation Drainage Public Works 

18441 N. 25" Avenue Suite 103 
Phoenix, AZ 85023 

(602) 405-1875 (602) 288-5781 

February 1, 2006 

Travis Hyslop 
197 E. Apache Blvd 
Apt. 21 1 
Tempe, Arizona 85281 

RE: Lower Centennial Wash Watershed Study Results Notification 

Dear Property Owner: 

JLK Engineers, LLC has contracted with the Flood Control District of Maricopa 
County to perform an approximate Zone A Floodplain Delineation Study for 
tributaries to the Lower Centennial Wash. The purpose of this study is to 
determine flood related hazard zones and delineate areas that may be subject to 
inundations during a "100-year flood" event. According to records at the 
Maricopa County Assessor's office, you own one or more parcels of land within 
the predicted limits of the Floodplain Boundaries. 

The study and resulting maps will be used for floodplain management purposes 
and submitted to the Federal Emergency Management Agency (FEMA) for flood 
insurance information and revisions to the Flood Rate Insurance Maps. The 
study should be available to the public for formal review and comment in 
approximately 12 to 15 months. In the interim if you have any questions 
regarding this study or if you have any information regarding flooding in your 
area, please contact Mr. Richard P. Harris, of the Flood Control District of 
Maricopa County at 602-506-4528, or Mr. Joe R. Gonzalez of JLK Engineers, 
LLC at 602-405-1 875. 

Sincerely, 1 

Joe R. ~onzalez, P.E. 
JLK Engineers, LLC 



JLK Engineers 
Transportation Drainage Public Works 

18441 N. 25* Avenue Suite 103 
Phoenix, AZ 85023 

(602) 405-1875 (602) 288-5781 

February 1, 2006 

Harquahala Valley Farms 
P.O. Box 519 
Rexburg , ID 83440 

RE: Lower Centennial Wash Watershed Study Results Notification 

Dear Property Owner: 

JLK Engineers, LLC has contracted with the Flood Control District of Maricopa 
County to perform an approximate Zone A Floodplain Delineation Study for 
tributaries to the Lower Centennial Wash. The purpose of this study is to 
determine flood related hazard zones and delineate areas that may be subject to 
inundations during a "100-year flood" event. According to records at the 
Maricopa County Assessor's office, you own one or more parcels of land within 
the predicted limits of the Floodplain Boundaries. 

• The study and resulting maps will be used for floodplain management purposes 
and submitted to the Federal Emergency Management Agency (FEMA) for flood 
insurance information and revisions to the Flood Rate Insurance Maps. The 
study should be available to the public for formal review and comment in 
approximately 12 to 15 months. In the interim if you have any questions 
regarding this study or if you have any information regarding flooding in your 
area, please contact Mr. Richard P. Harris, of the Flood Control District of 
Maricopa County at 602-506-4528, or Mr. Joe R. Gonzalez of JLK Engineers, 
LLC at 602-405-1 875. 

Sincerely, 

0@& Joe R. Gonzalez, P.E. 

JLK Engineers, LLC 



JLK Engineers 
Transportation Drainage Public Works 

18441 N. 25'h Avenue Suite 103 
Phoenix, AZ 85023 

(602) 405-1875 (602) 288-5781 

February 1,2006 

Melvin K. Rediger 
P.O. Box 207 
Tolleson, Arizona 85353-0207 

RE: Lower Centennial Wash Watershed Study Results Notification 

Dear Property Owner: 

JLK Engineers, LLC has contracted with the Flood Control District of Maricopa 
County to perform an approximate Zone A Floodplain Delineation Study for 
tributaries to the Lower Centennial Wash. The purpose of this study is to 
determine flood related hazard zones and delineate areas that may be subject to 
inundations during a "100-year flood" event. According to records at the 
Maricopa County Assessor's office, you own one or more parcels of land within 

a the predicted limits of the Floodplain Boundaries. 

The study and resulting maps will be used for floodplain management purposes 
and submitted to the Federal Emergency Management Agency (FEMA) for flood 
insurance information and revisions to the Flood Rate Insurance Maps. The 
study should be available to the public for formal review and comment in 
approximately 12 to 15 months. In the interim if you have any questions 
regarding this study or if you have any information regarding flooding in your 
area, please contact Mr. Richard P. Harris, of the Flood Control District of 
Maricopa County at 602-506-4528, or Mr. Joe R. Gonzalez of JLK Engineers, 
LLC at 602-405-1 875. 

Sincerely, /' 

~ 6 e  R. Gonzalez, P.E. 
JLK Engineers, LLC 



JLK Engineers 
Transportation Drainage Public Works 

18441 N. 25"' Avenue Suite 103 
Phoenix, AZ 85023 

(602) 405-1875 (602) 288-5781 

February 1,2006 

DITTA, LLC 
1223 South Clearview Avenue 
Suite 105 
Mesa, Arizona 85208 

RE: Lower Centennial Wash Watershed Study Results Notification 

Dear Property Owner: 

JLK Engineers, LLC has contracted with the Flood Control District of Maricopa 
County to perform an approximate Zone A Floodplain Delineation Study for 
tributaries to the Lower Centennial Wash. The purpose of this study is to 
determine flood related hazard zones and delineate areas that may be subject to 
inundations during a "100-year flood" event. According to records at the 
Maricopa County Assessor's office, you own one or more parcels of land within 
the predicted limits of the Floodplain Boundaries. 

The study and resulting maps will be used for floodplain management purposes 
and submitted to the Federal Emergency Management Agency (FEMA) for flood 
insurance information and revisions to the Flood Rate Insurance Maps. The 
study should be available to the public for formal review and comment in 
approximately 12 to 15 months. In the interim if you have any questions 
regarding this study or if you have any information regarding flooding in your 
area, please contact Mr. Richard P. Harris, of the Flood Control District of 
Maricopa County at 602-506-4528, or Mr. Joe R. Gonzalez of JLK Engineers, 
LLC at 602-405-1 875. 

Sincerely, / 

Joe R. Gonzalez, P.E. 
JLK Engineers, LLC 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV a 
B.3 Contract Documents 



EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2003C061 

6 
LOWER CENTENNIAL WATERSHED TRIBUTARIES 

ml ZONE A FLOODPLAIN DELINEATION STUDY 



EXEIIBIT A 

GENERAL SCOPE OF WORK 

CONTRACT FCD 2003C061 

LOWER CENTENNIAL WATERSHED TRIBUTARIES ZONE A J%OODPLAIN 
DELINEATION STUDY 

GENERAL 

The goal of this project is to delineate an estimated 250-miles of .approximate Zone A 100+ear 
floodplains within the Lower Centennial Watershed. The limits of the Lower Centennial 
Watershed are shown on Exhibit A-1. 

In order to accomplish the study's goal, the CONSULTANT will have to 1) coordinate the study 
with the DISTRICT and others, 2) collect and analyze existing data, 3) use the D1STRICI"s 10- 
foot contour mapping, existing United States Geological Survey (USGS) andlor other topographic 
mapping, 4) perform field surveys as required, 5) develop the 100-year peak discharges, 6) 
delineate the Zone A floodplains and optionally delimeate approximate method floodways and 
alluvial fan landforms, 7) prepare a low level geomorphic assessment , and 8) deliver all of the 
study documentation in formats acceptable to the DISTRICT and Federal Emergency 
Management Agency (FEU). 

The CONSULTANT must use sound engineering judgment in the development of the hydrologic 
data and hydraulic models. All work must meet Arizona Department of Water Resources 
(ADWR) and FEMA requirements for Zone A floodplain delineations. Prior to the finalization of 
this contract, FEMA and the DISTRICT must review and accept the results of this study, and all 
items called for in this Scope of Work must be delivered to the DISTRICT. All work completed 
under this scope of services is to conform to the DISTRICT'S Consultant Guidelines dated 
December 1,2003. 

The floodplain delineation will be phased according to the sub-watershed identification as 
identified in Exhibit A. 1 and prioritization presented in Table1 below. 

Table 1: Sub-watershed Prioritization Table 1: Sub-watershed Prioritization 
I I I I 

All work must be completed withiin nine hundred and forty (940) days from the Notice to 
Proceed (NTP). The FEMA submittal package must be completed within five hundred and 
twenty (520) days (which includes one hundred twenty (120) days for the DISTRICT 
review). The remaining four hundred and twenty (420) days are allotted for obtaining 
FEMA approval, and the completion of those tasks required after FEMA approval is 
obtained. 

FCD 2002C024 Page 2 of 15 Exhibit A 



TASK 1 - COORDINATION 

1.1 Within fourteen (14) calendar days of Notice to Proceed, the CONSULTANT will submit a 
project schedule to the DISTRICT'S Project Manager showing coordination meetings and 
completion dates for each task identified in the Scope of Work (SOW). The 
CONSULTANT will update this project schedule when appropriate. 

1.2 The CONSULTANT will participate in regular coordination meetings (at least every 4 
weeks) with the DISTRICT'S Project Manager and in milestone coordination meetings in 
the development of the hydrologic, hydraulic, and geomorphic analyses. The 
CONSULTANT is responsibIe for the minutes of any meetings. Whenever possible, 
coordination and milestone meetings will be combined. 

1.3 The CONSULTANT will submit an estimate of the monthly billing within twenty-one (21) 
days of Notice to h-oceed. Thereafter, this estimate wil l  be updated and submitted to the 
DISTRICTS Project Manager at least ten (10) days before the end of each quarter. 

1.4 The CONSULTANT will submit monthly progress reports at least five (5) days before .. 
submittal of monthly invoices. The report shall be brief and should be no longer than two 
(2) typed pages. At a minimum, the monthly report shall contain the following: 

a. A description of the work accomplished by task during the reporting month. 
b. Percent (%) completed for the month and percent (%) cumulative completed for 

each task. 
c. A brief description of the work to be accomplished in the following month. 
d. A description of any problems encountered and a recommended solution. 

1.5 The DISTRICT will be responsible for placing the legal advertising at the beginning of the' 
study, notifying the public of the study. The ad will be run in a widely circulated local 
newspaper twice, with approximately two (2) weeks between m s .  The ad must also be run 
twice in a local newspaper that serves the area being studied. After the newspapers run the 
ad, the DISTRICT will supply the CONSULTANT with the original affidavit of 
publication fiom each newspaper for each day that the ad ran. 

1.6 The CONSULTANT will notify property owners located within close proximity of study 
watercourses by regular mail and obtain any necessary Rights of Entry for the study area, 
using a l i t  of property owners furnished by the DISTRICT. The CONSULTANT will 
furnish the DISTRICT with a sample of the Notification1 Right of Entry letter and a list of 
expected mail recipients. 

The CONSULTANT will coordinate with officials from the DISTRICT and any agencies 
affected during the course of the study. Towards the end of each study phase, the 
CONSULTANT will notify property owners located within close proximity of study 
watercourses by regular mail, if applicable, regarding the floodplain boundary delineations. 
A public meeting may be held after each phase to solicit public input. Organization of the 
public meeting will be the responsibility of the DISTRICT. The CONSULTANT will 
furnish the DISTRICT with a sample of the public meeting notification letter and a list of 
expected mail recipients. 

1.8 The DISTRICT will provide any public notice beyond that described in Task 1.7. 
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1.9 CONSULTANTLDISTRICT Performance Evaluations will be performed. An informal 
evaluation will be performed at the completion of the hydrologic analysis. A formal 
evaluation will be performed at the completion of the project upon receipt of all 
deliverables. 

1.10 The CONSULTANT will coordinate with the CAP and other agencies to determine 
whether the levee diversion dies  are certified structures. 

TASK 2 - DATA COLLECTION 

2.1 The CONSULTANT will collect and review pertinent data from the DISTRICT and other 
outside sources. Data to be collected will include previous flood hazard reports and 
hydrology for the study area; existing readily available topographic mapping; proposed 
development plans, historical flooding information; as-built plans for existing structures; 
FEMA Flood Hazard Boundary Maps and any Letters of Map Amendment andfor 
Revisions, data necessary for geomorphologic analysis, and other pertinent information. 

2.2 A written report summarizing the data collected will be included as a section in the 
Technical Data Notebook (TDN). A preliminary draft of this section is due within ninety 
(90) days of Notice to Proceed. Continued research may be necessary as the project' 
proceeds. 

TASK 3 - TOPOGRAPHIC MAPPING 

The CONSULTANT will use existing USGS topographic mapping andlor other topographic 
mapping provided by the DISTRICI'. 

TASK 4 - FIELD SURVEY 

4.1 Field measurements of bridges, culverts, and hydraulic structures are to be obtained by the 
CONSULTANT when as-built plans are not available, or when conditions have changed 
that impact the Zone delineation. GDACS control will be the basis of the field survey. 
This information should be reduced and compiled into an 11-inch x 17-inch (maximum 
size) drawing for inclusion in the TDN. The infonnation presented in the drawing should 
be in a format appropriate for use in future HEC-RAS models.. 

4.2 Copies of the survey field books and office calculations must be included in the TDN. An 
Arizona Registered Land Sweyor (RLS) must seal the survey notes. This information can 
be submitted separately if approval is obtained from the DISTRICT'S Project Manager. . 

4.3 (OPTIONAL) The CONSULTANT shall provide field survey data for cross sections and 
additional hydraulic structures used for approximate floodplain delineations where the 
DISTRICT'S 10-foot contour mapping or the USGS DEM data are not adequate. This 
optional task is not authorized with the Notice to Proceed; it may be authorized in 
writing by the DISTRICT based upon specific need as determined by the DISTRICT 
during the contract period. 

4.4 Digital data in either a CADD or GIs format will be prepared in conformance with the 
DISTRlWs Hydrologic Information System Data Delivery Specifications, Revision 3.1 
(or CADD Data Delivery Specifications Rev: 1.0, January 2000 or latest version). The 
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following themes are generally used for the data developed for Field Survey. However, for 
this study there may not be data for every theme identified here, or the CONSULTANT 
might develop data for themes not listed here. Therefore, only those themes for which 
there are data need to be completed. If the CONSULTANT has data that doesn't fit one of 
the themes listed here, the DISTRICT'S Project Manager shall be contacted to determine 
the appropriate theme for that data. 

a. CORNERS (if any) b. Ci'RL (Misc. Control Survey Pts.) 
c. FPCI'LFCD (ERMs)) d. STRCT (Structure) 
e. PRJ (Project Boundary) 

TASK 5 - HYDROLOGY 
The CONSULTANT shall perform complete and detailed hydrologic analysis of the project area 
in order to fulfill the specific requirements identified in the SOW. The CONSULTANT shall 
follow the procedures outlined in the Drainage Desim Manual for Maricova County, Volume I 
Hvdrolop, latest version, for all hydrologic modeling and calculations and the SOW, General 
Requirements and Procedures. The Hydrologic modeling shall be completed for the 100-year, 6- 
hour and 100-year, 24-hour s t o m  Where diversion structures cannot be certified by FEMA, the 
hydrology analysis shall include an investigation of both with and without the diversion 
structures. 

5.1 Existing Studies 

The CONSULTANT shall research and give consideration to all existing hydrologic studies 
of the area and shall become familiar with the general hydrology of the area. The 
DISTRICT will provide the outflow hydrographs for the DISTRICT maintained structures. 

5.2 Base Maps 

The CONSULTANT shall develop the hydrologic base maps using the 10-ft contour 
interval topographic mapping supplied by the DISTRICT. An overall drainage basin map 
with sheet index will be prepared at a scale of 1"=2000 feet, or some other appropriate 
scale approved by the DISTRICT. 

5.3 Watershed and Sub-basin Delineations 

Using appropriate hydrologic judgment, sub-basins are to be identified that provide 
reasonable depiction of the watershed conditions. The sub-basins must be as homogeneous 
as possible, using watershed area, watershed type (mountainous and flat lands or urban and 
undeveloped areas), and time of concentration as criteria. Sub-basin breakdowns will be 
done in sufficient detail to provide peak discharges at structures, major road crossings, 
confluences, and at boundary lines. An appropriate time step and number of ordinates is to 
be selected that allows for complete calculation of the flood hydrograph without sacrificing 
resolution on the flood peak. All calculations or assumptions used in developing sub-basin 
and routing parameters shall be documented and made a part of the appendix for the 
hydrology report. The CONSULTANT will provide a WMS applicability matrix to be 
located within the Special Problems Section of the TDN. 

5.4 HEC-1 Parameters 
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5.4.1 Rainfall Excess - The Green and Ampt methodology will be utilized for 
estimation of rainfall losses. 

5.4.2 Unit Hydrograph - The Clark or S-graph method should be used. The choices in 
methodology will be to the discretion of the CONSULTANT, with approval from 
the DISTRICT. 

5.4.3 Time of Concentration - The T i e  of Concentration and Lag times shall be 
adjusted for the appropriate return frequency using the Drainage Design Manual, 
Volume L 

5.4.4 HEC-1 Input Data - The DISTRICT'S computer program DDMS or WMS shall 
be used to develop HEC-1 input data. 

5.5 HEC-1 Modeling 

The CONSULTANT shall use the U.S. Army Corps of Engineers computer program HEC- 
1, latest version, to develop an existing conditions hydrologic model for the study area. 

5.5.1 HEC-1 Model for the 100-year peak runoff event will be developed for @e study 
area to use in the development of a HEC-RAS Hydraulic model. 

5.5.1.1 Channel Routing - The choice of methodology will be at the discretion of 
the CONSULTANT, with approval from the DISTRICT. Average cross 
sections will be developed utilizing the 10-ft contour interval mapping 
and field reconnaissance data. SuKcient field cross sections will be 
taken to ensure that routing reaches are reasonable and representative of 
field conditions. The HEC-1 routing parameters for the reaches modeled 
using HEC-RAS will be adjusted after the HEC-RAS cross sections are ' 
available. The resulting velocities and depths, for all reaches, must be 
assessed for realistic values. 

5.5.1.2 Reservoir Routing - Detailed analysis of structures and ponding areas 
will be accomplished using the Modified Puls reservoir routing option of 
HEC-1. Stage versus discharge tables for hydraulic structures will be 
estimated using appropriate hydraulic methodology. 

5.5.1.3 Split Flows -At locations of stable split flows a rating curve will be 
developed to defrne the split using nonnal depth in both branches of the 
downstream cross sections. 

5.5.1.4 (OPTIONAL) For split flow locations judged to be unstable additional 
, analysis will be done to identify and classify landforms in greater detail. 
This optional task is not authorized with the Notice to Proceed; it 
may be authorized in writing by the DISTRICT based upon specific 
need as determined by the DISTRICT during the contract period 

5.6 Meetings and Field Visits 
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Five (5) meetings and three (3) field trips, associated with development of the hydrologic 
model for each phase, shall be held with DISTRICT staff at the following milestones: 

5.6.1 One (1) field trip and kick off meeting at the start of the project to identify the 
critical points of the watershed and problem areas. This trip will be considered 
one of the three total trips. 

5.6.2 Meeting No. 1: held as soon as basic data are gathered and the sub-basins have 
been delineated preliminarily. Sample HEC-1 parameter estimations should also 
be presented and discussed at this meeting. Four (4) days prior to this meeting a 
copy of the draft maps of the sub-basins must be delivered to the DISTRICT. 
The method for generating the peak discharges will also be agreed upon at this 
meeting. Potential locations for altering sub-basin boundaries will be discussed 
during this meeting. 

5.6.3 Meeting No. 2: after the parameters have been estimated. A draft copy of the 
parameters must be delivered to the DISTRICT at least one (1) week prior to this 
meeting. 

5.6.4 Meeting No. 3: after the preliminary HEC-1 results have been obtained and a 
draft report has been prepared. A copy of the draft report and a digital copy of 
the HEC-1 model must be delivered two (2) weeks prior to the meeting. 

5.6.5 Meeting No. 4: review of final hydrology report and comments by the 
DISTRICT. A second field trip may be scheduled for the same day so the results 
can be related to conditions in the field. 

5.7 Review and Approval 

The CONSULTANT shall obtain approval from the DISTRICT at each of the following 
steps: 

a. Watershed boundary maps, soil maps, and land use maps 
b. HEC-1 parameter estimation 
c. HEC-1 flow diagram and input parameters 
d. HEC-1 results 

5.8 The Hydrologic Report 

5.8.1 The findings of the hydrologic study will be presented in Section 4 of the 
Technical Data Notebook and will be prepared in accordance with ADWR State 
Standards Attachment 1-97 (SSA 1-97). The report will be organized as 
specified by the DISTRICT, following SSA 1-97 format. Specific deviations 
from this hydrologic scope shall not be undertaken without the specific written 
authorization from the DISTRICT'S Project Manager. 

5.8.2 Tables and Figures for the Appendices: 

5.8.2.1 (Schematic Map) Base Topographic maps@) showing the sub-basins, 
schematic map for the HEC-1, routing reaches, order of combined 
hydrographs, major man-made structures such as pipes, levees, railroads, 
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or culverts, and references (i.e., street names, Township, Range, Section, 
etc.) at a scale to be agreed upon with DISTRICT Staff. 

5.8.2.2 (Routing Map) Topographic base map showing the Tc flow path or lag 
flow paths, and routing reaches labeled at the same scale as the base 
map. Pertinent hydraulic data for each routing reach such as cross . 

sections locations shall be included on the map. .... 

5.8.2.3 (Soils Map) Soils map(s) at the same scale as the base kp. 

5.8.2.4 (Land Use Map) Land use map(s) at the same scale as the base map. 

5.8.2.5 (Flow Map) Base topographic map showing the results of the study (ie. 
peak flows, peak volumes for impoundments, etc) at major concentration 
points. The level of detail of this map is to be determined by each 
individual scope. 

5.9 Digital Deliverables 

Digital data in either a CADD or GIS format will be prepared in conformance with the 
DISTRICT'S Hydrologic Information System Data Delivery Specifications, Revision 3.1 
(or CADD Data Delivery Specification, Rev. 1.0, January 2000). The following themes 
are the ones generally used for Hydrologic data. However, for this study there may not 
be data for every theme identified, or the CONSULTANT might develop data for themes 
not listed. Therefore, only those themes, for which there are data, need to be completed. 
If the CONSULTANT has data that doesn't fit one of the themes listed here, the 
DISTRICT'S Project Manager shall be contacted to determine the appropriate theme for 
that data. 

a. DRNBSN (Drainage Basins) 
b. PRJDAT (Project Identification) 
c. DRNPTH (Drainage Flow Paths) 

TASK 6 - F'LOODPLAIN DELINEATION 

6.1 Floodplain delineations will be conducted using methodology as outlined by FEMA. The 
CONSULTANT will prepare the study using the guidelines established in FEMA's 
Guidelines and Specifications for Hood Hazard Mapping Partners, April 2003, and FIA 
Document 12, Appeals, Revisions, and Amendments to Flood Insurance Maps, December 
1993, and FEMA 265, Managing Floodplain Development in Approximate Zone A Areas, 
April 1995. 

The CONSULTANT must obtain DISTRICT approval at each of the following steps: 

a. Draft field reconnaissance section of the TDN and estimation of Manning's "n" 
values. 

b. Proposed location and alignment of the cross sections. 
c. Methodology used for both the floodplain and optional floodway delineations. 
d. Approximate floodplain (natural) delineation. 
e. Approximate floodway delineations. 
f. hydraulics section of the TDN. . 
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6.2 The delineation work shall meet requirements for floodplain delineations as prescribed by 
FEMA and the Arizona Department of Water Resources. 

6.3 The CONSULTANT will delineate 150-miles of Approximate Zone A floodplain 
boundaries based upon the final results of the hydrologic study as directed by. the 
DISTRICT. 

6.4 (OPTIONAL) The CONSULTANT will delineate an additional 100-miles of approximate 
Zone A delineation. This optional task is not authorized with the Notice to Proceed; it 
may be authorized in writing by the DISTRICT based upon specific need as 
determined by the DISTRICT during the contract period 

6.5 (OF'TIONAL) The CONSULTANT will delineate an additional eighty (80) square miles 
of approximate Zone A 0  per FEMA Guidelines. This optional task is not authorized 
with the Notice to Proceed; it may be authorized in writing by the DISTRICT based 
upon specific need as determined by the DISTRICT during the contract period 

6.6 (OPTIONAL) The CONSULTANT will delineate administrative floodway boundaries for 
the 250-miles of Approximate Zone A delineations listed under Task 6.3. This optional 
task is not authorized with the Notice to Proceed; it may be authorized in writing by 
the DISTRICT based upon specific need as determined by the DISTRICT during the 
contract period. 

6.7 Field Reconnaissance 

6.7.1 The CONSULTANT will conduct a field reconnaissance of the study area. This 
will include observation of channel and floodplain conditions for estimating 
Manning's "n" values; photographic documentation of floodplain characteristics; 
determination of channel bank characteristics; observation of possible overflow 
areas; observation of levees or other flood control structures; and measurement of 
bridge dimensions. 

6.7.2 Manning's "n" values are to be determined using the methodology in the USGS 
report, Estimating Manning's Roughness Coeficients for Stream Channels and 
Flood Plains in Maricopa County, Arizona, April 1991. Copies of the report are 
available through the DISTRICT. Manning's Roughness Coefficients will be 
presented for typical reach types observed in the project area, rather than specific 
reaches of specific named watercourses. It is anticipated that between 15 and 25 
typical reach types will be identified during the field reconnaissance. 

6.7.3 Representative "n" values for each typical reach type will be selected. The 
reconnaissance report will present the determination of channel and over bank 
"nu values using captioned color photographs or color photocopies for each 
identified reach type in the project area, and the extents of the typical reach types 
shall be displayed on an aerial photo exhibit. The report will also discuss 
floodplain conditions affecting the delineation, describe structures and 
obstructions, and provide color photos or photocopies of major hydraulic 
structures. Photo locations for channels, structures, and "n" value determinations 
will be displayed on reduced scale mapping and included in the Final Report. 
The reconnaissance or n-value report will be included in all rmbsequent phased 
TDN submittals associated with this contract 
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6.8 Cross Sections 

6.8.1 The location and alignment of cross sections will be submitted for the 
DISTRICT'S review and approval before developing the cross section data. The 
CONSULTANT must coordinate the methodology for generating the cross 
section geometric data. Acceptable methods might include collecting the data 
directly off paper copies of the DISTRICT'S 10-foot contour map orthophotos, , 
use of a computer program to develop the data from digital information, or from 
field surveys. 

6.8.2 The cross section plots will at a minimum show computed water surface 
elevations and "n" values. All plots are to be accompanied by a legend. These 
plots should be available at all review levels. 

6.9 The hydraulic effects of bridges and culverts should be incorporated into assessing the 
floodplain around such structures, especially in areas where ponding will occur. The Zone 
A and Zone A 0  limits must be determined according to FEMA criteria and clearly labeled 
on the final drawings. Minor conveyance structures such as small culverts (i.e., less than 
30" in diameter), or, structures considered likely to become clogged during the 100-year 
peak discharge shall not be included in the hydraulic analyses. 

6.10 The findigs of the floodplain delineation study will be presented in Section 5 of the 
Technical Data Notebook and will be prepared in accordance with ADWR State Standards 
Attachment 1-97 (SSA 1-97). The report will be organized as specified by the DISTRTCT 
standards, following SSA 1-97 format. 

6.11 The CONSULTANT shall fill out all the forms required by FEMA for the submittal of a 
Floodplain Delineation Study. 

6.12 The CONSULTANT will provide work maps on either the DISTIU(JT's 10-foot 
Orthophotos, or, on monochrome USGS digital raster graphic quadrangle USGS maps 
(used as base maps). The CONSULTANT will develop check plots and certify that they 
have been examined, and that the check plots faithfully represent the data and maps used in 
the report and lor work maps. The work map drawings will be 24-inch x 36-inch in size. 
The work map scale will be determined by the CONSULTANT, and will vary between 
1"=400' and 1"=1000' scale, depending on the terrain and the floodplain widths. The 
DISTRICT'S Project Manager must approve the horizontal scale to be used. 

A cover sheet will be part of the work-study drawings and shall include the project title, 
source and date of topographic mapping, and a location map showing geographic range 
covered by each specific mapping sheet. Each drawing will include the watercourse names 
and floodplain boundaries, approximate method floodway boundaries (if developed), 
piedmont surface land forms (if developed), a north arrow, scale, section comers, current 
streets and highway names, subdivision boundary names, Horizontal and Vertical Datum 
references (State Plane Coordinate System, NAD 83, and NAVD 88), any MCDOT's 
GDAC's monument labels located within individual sheet boundaries, major drainage 
features, corporate boundaries, hydraulic cross section lines, index map, peak discharges at 
every concentration points, and Section, Township, Range for each watercourse delineated. 
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6.13 Digital data in either a CADD or GIs format will be prepared in conformance with the 
DISTRTCT's Hydrologic Information System Data Delivery Specifications, Revision 3.1 
(or CADD Data Delivery Specifications, Rev. 1.0, January 2000). The following themes 
are the ones generally used for the data developed for hydraulics. However, for this study 
there may not be data for every theme identified here, or the CONSULTANT might 
develop data for themes not listed here. Therefore, only those themes for which there are 
data need to be completed. If the CONSULTANT has data that doesn't fit one of the 
themes listed here, the DISTRICT'S Project Manager shall be contacted to determine the 
appropriate theme for that data. 

a. PRJ (Project Boundary) b. CARTO (Cartographic Features) 
c. DQ (Data Quality) d. FPXFCD (Cross Sections) 

. e. FPZWCD (Floodplain Zones) f. NDXPRJ (Map Sheet Index) 
g. PRJDAT (Project Identification) h. FPBLN (Floodplain Baseline) 

TASK 7 LOW LEVEL GEOMORPHIC ASSESSMENT 

The CONSULTANT will perform a low level geomorphic assessment on the 
piedmonthilluvial plain surfaces within the area identified on Exhibit 1. The purpose of this 
geomorphic assessment is to identify locations where conventional riverine floodplain 
analysis is not appropriate. Example landforms not conducive to conventional riverine 
floodplain analysis are: active alluvial fans, unstable or complex distributary flow areas, 
and alluvial plains and piedmonts with expansive areas of unstable andlor shallow 
channels. The results of the analysis will be submitted in a technical memorandum 
including exhibits and digital delineations. Recommendations regarding what type of 
floodplain analysis should be applied to the identified landforms shall be presented with a 
focus toward the locations where the approximate floodplain delineations for this study 
should be performed. 

7.2 Data Collection 

7.2.1 The DISTRICT will provide: 
Digital black and white and color aerial photography, 
A digital copy of the DISTRICT'S "Piedmont Flood Hazard Assessment 
Manual" (draft 2003), and 1 

Available geologic maps ( 0 ~ ~ 8 9 - 7 ,  OF~92;03, Om2-5 ,  OFR9617, 
OFR9 -6, and OFR-93-12) from AZGS. 4 V V 

\r 

7.2.2 The DISTRICT shall obtain stereo photos for the CONSULTANT; as available. 

7.3 The CONSULTANT will analyze and document all landforms and identify locations where 
conventional riverine floodplain analyses are not appropriate. The analysis will be based 
on identifying characteristics specific to each type of landform found in the study area 
based on soils, geology, topography, aerial photo interpretation (digital and stereoscopic) 
and limited fieldwork. 

Specific landform characteristics to be identified by aerial photo interpretation and 
reconnaissance level fieldwork are: relative channel size, drainage pattern, drainage 
density, frequency and spacing of channel splits, surface color, and vegetative associations. 
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7.3.1 Specific landform characteristics to be identified by inspection of the topographic 
mapping are: degree of contour crenulations, degree of channel incision, presence 
of radiaVcurvilinear contour patterns, and contour spacing. 

7.3.2 Chapters 2, 3, and applicable appendices of the DISTRICT'S "F'iedmont Hood 
Hazard Assessment Manual" (draft 2003) shall be used as a guide for defining 
the landform characteristics as well certain piedmont assessment methodologies. 

7.3.3 Detailed geologic mapping may not be available for the entire analysis area. 
Where geologic data is lacking, the CONSULTANT will compare surfaces in the 
unmapped area with equivalent surfaces in the mapped areas in order to 
determine appropriate geologic unitslage ranges for the unmapped areas using 
their professional judgment. 

7.4 The results will be submitted to the DISTRICT in the form of a technical ~nemorandum 
discussing the background, methods, sources of the data, and scaldeve1 of detail of the 
analysis, results, and flood delineation method recommendations. The technical 
memorandum will be included in the final TDN. 

7.4.1 The memorandum should discuss and document the characteristics each 
landform type identified, including piedmont landforms where riverine analysis 
is appropriate (relict and inactive alluvial fans). The relict and inactive fans can 
be discussed and documented in a more general fashion within the memorandum. 
Areas where any particular landform exhibited unique characteristics somewhat 
different from more representative landforms should be mentioned specifically 
within the discussions. A table relating landform characteristics and landform 
determinations should be included either within the memorandum text or as an 
appendix. 

7.4.2 Exhibits shall be included as part of the technical memorandum. Exhibits shall 
be included as either 24-inch x 36-incb or 11-inch by 17-inch sheets to be 
determined based on which size shows an appropriate level of detail. The 
following are the minimum exhibits required: 

Study Area Map: One (1) exhibit shall show the landform delineations 
and their relation to the Lower Centennial project area. 
Study Overview Map: One (1) exhibit shall show the landform 
delineations within the geomorphic assessment study area with an aerial 
photo background. It is recommended that this exhibit be 2-inch x 36- 
inch. 
Geology Overlay Map: One .(l) exhibit shall show the landform 
delineations within the geomorphic assessment study area with a geology 
background. 
Soils Overlay Map: One (1) exhibit shall show the landform delineations 
within the geomorphic assessment area with a soils background. 
Non-Riverine Landform Exhibits: More detailed exhibits shall be 
provided of the individual non-riverine landforms with either one (1) to 
two (2) landform delineations being shown on an 11-inch x 17-inch sheet 
or possibly three (3) to four (4) on an 24-inch x 36-inch sheet All 
exhibits will have an aerial photo background. 
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7.4.3 The original AZGS Open File Reports shall be included as appendices to the 
technical memorandum 

7.5 . The digital line work for the landforms identified shall also be provided to the DISTRICT . ' 

with the following associated attribute data: landform id #, landform type, and scale of 
analysis. The CONSULTANT will need to coordinate with the DISTRICT'S GIS branch to 
obtain specific format details. 

7.6 Deliverables: 

' Technical Memorandum including discussions, 11-inch x 17-inch landform exhibits, 
.. and AZGS Open File Reports in hard copy and digitally in WORD and PDF format. 

' Digital polygon files in CAD format or Arc shape files ,with associated attribute 
information. The CONSULTANT will need to coordinate with the DISTRICT'S GIS 
branch to obtain specific format details. 

TASK 8 - DELIVERABLES 

8.1 Both paper and electronic deliverables will be made at the completion of each task. .In, 
addition, the CONSULTANT will deliver. the following items to the DISTRICT before ' 

delivering the FEMA submittal package: ' . .. 

8.1.1 Original Affidavits of Publication of the legal advertisements. Additional copies 
are to be included in the Technical Data Notebook. 

8.1.2 Any hydrologically significant related data for the DISTRICT'S Hydrologic 
Information System. 

8.1.3 If bound separately from the Technical Data Notebook, two (2) copies of the 
field survey notes and office calculations. 

8.2 The CONSULTANT will submit the following items to the DISTRICT for review by 
FEMA and any other appropriate governmental agency. All of the following products are 
considered deliverables for the FEMA submittal. 

8.2.1 Two (2) complete sets of 24-inch x 36-inch black lime drawings with the 
topographic data and floodplain delineations shown. All drawings will be signed 
and sealed by persons of appropriate professional registration(s). Each registrant 
will provide a specific statement as to what service they performed. 

8.2.2 Two (2) complete copies of the Technical Data Notebook The Technical Data 
Notebook will be prepared in accordance with ADWR State Standards 
Attachment 1-97 (SSA 1-97). The notebook will be organized as specified by the 
DISTRICX, following SSA 1-97 format. These copies will be updated if 
necessary based upon FEMA's review comments. completed FEMA forms will 
be included in the Technical Data Notebook 

8.3 Final Submittal: unless directed otherwise by the DISTRICT, all  printed deliverable items 
shall be in color unless authorized otherwise by the DISTFUCT. The CONSULTANT will 
submit two separate TDN's, one for each division established in Table 1 and shown in 
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Exhibit A. The following products are considered deliverables f o ~  the final submittal to the 
DISTRICT after FEMA approval is issued: 

8.3.1 One (1) complete composite set of sealed nonerasable mylars with the 
topographic data and floodplain delineations shown. Two (2) complete sets of 
sealed blue line copies of the delineation exhibits. The sheets shall be 24-inch x 

' 

36-inch in size, and all drawings will be signed and sealed by persons of 
appropriate professional registration(s). Each registrant will provide a specific 
statement as to what service they performed. 

8.3.2 All remaining hydrologic and floodplain delineation data in conformance with 
the DISTRICT'S HIS Specifications. 

8.3.3 Two (2) complete copies of the Technical Data Notebooks. The Technical Data 
Notebook will. be prepared in accordance with ADWR State Standards 
Attachment 1-97 (SSA 1-97). The notebook will be organized as specified by the 
DISTRICT, following SSA 1-97 fonnat. This submittal of the Technical Data 
Notebook shall include any correspondence andlor meeting minutes with the 
reviewing agencies and shall reflect any revisions required by those reviewing 
agencies. 

8.3.4 The final TDN shall be delivered to the DISTRICT in PDF format. 

I! 
4 

A 
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CONSULTING 

February 10,2005 JN: 45-101952 

Richard P. Harris, P.E., C.F.M. 
Senior Civil Engineer 
Flood Delineation Branch 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: Lower Centennial Survey change OrderRequest (FCD 2033C061) 

Dear Mr. Harris: 

1 would like to request a change order for survey tasks that were originally included in 
the scope for Lower Centennial. The amount that was negotiated at the beginning of the 
project was based on performing field survey for various structures in the Harquahala 
Valley. This survey would have included survey of the WestsideIEagletail Levee, 
WestsideICentennial Levee, Harquahala FRS, Saddleback FRS, Saddleback Diversion 
Channel, and railroad crossings. The amount that was negotiated was based on the 
assumption that this information was necessary to support the hydrology and floodplain 
delineation in this region. However, now that the phase boundaries are finalized and the 
stream lengths to be delineated are known, the scope relative to the necessary survey 
was re-evaluated. Of the original structures that were assumed necessary for field 
survey, only the railroad crossings fall within the actual study area. Therefore, a revised 
cost to do the remaining survey work was estimated by our sub-consultant, A-Team. 

In addition, the original scope's assumption regarding the topography assumed that the 
automated procedures in WMS could be used for the hydrology modeling and hydraulic 
mapping. However, because of irregularities with the topography found during the 
analysis of Phase I, as already noted in the meeting minutes and the progress updates, 
using the FCD topography required hand delineation of the drainage areas and the 
floodplain mapping which is more work then expected. Much of the hydrology analysis 
was effected by the topography irregularities and many of the procedures that were 
originally thought to be automated now have to be done by hand and compared back to 
aerial photography. This additional work will also apply to Phase 2 and Phase 3 of the 
project, which haven't been started yet. Table I following this report shows the tasks 
that are affected by this increase in effort along with a description of why there was an- 
increase and the dollar amount of increase, 

PLANNING i DESIGN .'-.' CONSTRUCTION 

16605 N. 28th Avenue. Suite 100. Phoenix. AZ 85053-7550 602.467.2200 s Fax 602.467.2201 

Offices located throughout California, Arizona & Nevada m www.dBF.com 
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Richard Harris 
February 10, 2005 
Page 2 

- 

The amount shown roughly correlates to the amount of the reductionin survey task 
costs. Therefore I would like to transfer the difference in the original survey cost and the 
current survey cost to the hydrology and hydraulics tasks in the report as shown in Table 
1. This additional money will be used primarily to offset the increase in effort because of 
the mapping irregularities and also to assist in future effort in coming up with the 
floodplain delineation for the hydraulic analysis. Table 2, attached, shows the increased 
man-hours for the affected tasks. Please feel free to contact me if you have any 
questions regarding this request. 

[ ,. 

Sincerely, . . I .  1. 

RBF Consulting. . . sc> . , .  
___._._ .... " -..-- 

i >. .---- 
.., ,~ /_"' 

_..' 
I. \. 

,, <..( ,< .. -/I I> C , . -.- -. .. . . 
Paul Sclafani, P.E., C.F.M. "; .... ' 

" - .  
.* \ 
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days extension of time will be allowed. 

Initial Contract Amount $ 689,730.00 
Amended Contract Amount wl previous change orders $ 689,730.00 

Current Change Order Request $ 
Amended Contract Amount w/ current chanae order S 689,730.00 

Consultant Address: 16605 North 28th Avenue, Suite 100 

Phoenix, AZ 85053 

Change Order form revised 0111412002 



ei LOWER CENTENNIAL WATERSHED TRIBUTARIES ZONE A 
FLOODPLAIN DELINEATION STUDY PHASE IV 

Conversations were held between RBF consulting and the Flood Control District 
of Maricopa County in July of 2005 which resulted in the creation of Phase IV. 
This was done to accommodate the subconsultant, JLK Engineering, with a 
separate phase to work upon, independently. In order to create Phase IV, what 
was previously referred to as Phase Ill was divided into the present Phase Ill and 
Phase IV. 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 
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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 
~ o a r d  of Supervisors This Revision: AUG 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 (5 10) 627-7 175, or the FEMA Map 
Assistance Center toll fiee 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 Engineer 
Engineering Management Section 
Mitigation Division 

For: Doug Bellomo, P.E., Acting Chief 
Engineering Management Section 
Mitigation Division 

List of Enclosures: 

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

cc: 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 NFLP Coordinator 
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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Federal Emergency Management Agency 
1 Washington, D.C. 204'72 

DETERMINATION DOCUMENT 

(Unincorporated Areas) 
NEW TOPOGRAPHIC DATA 

COMMUNITY 

COMMUNITY NO.: 040037 

Lower Centennial Wash Watershed Zone A Floodplain 
Delineation Study, Phase IV 

ANNOTATED MAPPING ENCLOSURES 

TYPE: FIRM' NO.: 04013C1450 G DATE: September 30.2005 

TYPE: FIRM NO.: 04013C1475 G DATE: September 30,2005 

TYPE: FIRM NO.: 04013C1950 G DATE: September 30,2005 

APPROXIMATE LATITUDE & LONGITUDE: 33.625, -113.125 
SOURCE: FIRM Panel DATUM: NAD 83 

ANNOTATED STUDY ENCLOSURES 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30.2005 
SUMMARY OF DlSCHARGES TABLE: 

Enclosures reflect changes to flood~ng sources affected by this revision. 
FlRM - Flood lnsurance Rate Map; " FBFM - Flood Boundary and Floodway Map; "' FHBM - Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Multiple 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 a request 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 
LOMR Depot, 3601 Eisenhower Avenue. Alexandria. VA 22304. Additional Information about the NFlP is available on our website at http:llwww.fema.govlnfip. - 

Michael B. Godesky, Project Engineer 
Engineering Management Section 
Mitigation Division 106979 10.3.1.06098579 102-I-C 
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@ Federal Emergency Management Agency 
Washington, D.C. 20472 

s t  

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NPIP REGULATIONSICOMMUNITY 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 XI11 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 StatelCommonwealth 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. StatelCommonwealth 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/Cornmonwealth 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. 

--5 
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 
%N. 

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 

11 11 Broadway Street, Suite 1200 
Oakland, CA 94607-4052 

(51 0) 627-7 175 

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 determi~tion 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 1-877-3362627 (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:l/www.fema.govlnfip. 

Michael B. Godesky, Project Engineer 
Engineering Management Section 
Mitigation Division 106979 10.3.1.0609B579 102-I-C 
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Washington, D.C. 20472 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

This revision will become effective 30 days fiom 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 
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 NFlP is available on our website at http:lh.ferna.govlnfip. 

Michael B. Godesky, Project Engineer 
Engineering Management Section 
Mitigation Division 106979 10.3.1.06098579 102-I-C 
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Flooding Source and Location 

Lower Centennial Wash Watershed 
T2NR9WS2 - 1 
At Pearl Harbor Memorial Highway 

T2NR9WS2 -2 
At Pearl Harbor Memorial Highway 

T2NR9WS12-1 
At Pearl Harbor Memorial Highway 

T2NR9WS12-2 
At Pearl Harbor Memorial Highway 

T2NR8WS8-2 
At Pearl Harbor Memorial Highway 

T2NR8WS9 
At Pearl Harbor Memorial Highway 

Table 3. Summary of Discharges (Cont' d) 

TlNR8WS3 4 
At confluence with Saddleback Outlet Channel 

TlNR8WS8 
At confluence with Saddleback Outlet Channel 

TlNR8WS8 Tributary 1 
Approximately 3 . 7  miles upstream Centennial Wash 

TlNR8WS17 
At confluence with Saddleback Outlet Channel 

TlNR8WS2 0 
At confluence with Saddleback Outlet Channel 

TlNR8WS20 Tributary 1 
At confluence with TlNR8WS20 

TlNR8WS2 9 - 1 
At confluence with Centennial Wash Left Over Bank 

TlNR8WS29-1 Tributary 1 
At confluence with TlNR8WS29-1 

TlNR8WS2 9-2 
At confluence with Centennial Wash Left Over Bank 

Drainage Area 
(Square Miles) 

'~ot computed 

Peak Discharges (cfs) 
10-year1 50-year1 100-Year 500-year1 

REVISED TO 
REFLECT LOMR 
EFFECTIVE AUG 28 2M16 



LEGEND NOTES TO USERS 
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO 
INUNDATION BY THE I0/o ANNUAL CHANCE FLOOD This map is for use in administering the National Flood lnsurance Program.lt 

does not necessarily identify all areas subject to flooding, particularly from local 
drainage sources of small size. The community map repository should be 
consulted for possible updated or additional flood hazard information. 

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood 
that has a 1% chance of being equaled or exceeded in any given year. The Special 
Flood Hazard Area is the area subject to  flooding by the 1% annual chance flood. Areas 
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V and VE. The Base 
Flood Elevation is the water surface elevation of the 1% annual chance flood. To obtain more detailed information in areas whereBase Flood Elevations 

(BFEs) and/or floodways have been determined, users are encouraged toconsult 
the Flood Profiles, Floodway Data tables and/or Summary of Stillwater Elevations 
tables contained within the Flood lnsurance Study (FIS) report thahccompanies 
this FIRM. Users should be aware that BFEs shown on the FIRM represent 
rounded whole-foot elevations. These BFEs are intended for flood insurance 
rating purposes only and should not be used as the sole source offlood 
elevation information. Accordingly, flood elevation data presented in theFlS 
report should be utilized in conjunction with the FlRM for purposesof 
construction and/or floodplain management. 

ZONE A No base flood elevation determined. 

ZONE AE Base flood elevations determined. 

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); base flood 
elevations determined. 

ZONE A 0  Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); 
average depths determined. For areas of alluvial fan flooding, velocities 
also determined. 

ZONE AR Area of special flood hazard formerly protected from the 1% annual 
chance flood event by a flood control system that was subsequently 
decertified. Zone AR indicates that the former flood control system is 
being restored to provide protection from the 1% annual chance of 
greater flood event. 

Coastal Base Flood Elevations (BFEs) shown on this map apply onlylandward 
of 0.0' National Geodetic Vertical Datum of 1929 (NGVD 29).Users of this 
FlRM should be aware that coastal flood elevations are also provided inthe 
Summary of Stillwater Elevations tables in the Flood lnsurance Study report 
for this jurisdiction. Elevations shown in the Summary of Stillwater Elevations 
tables should be used for construction, and/or floodplain managementpurposes 
when they are higher than the elevations shown on this FIRM. 

ZONEA99 Areas to be protected from 1% annual chance flood event by a Federal 
flood protection system under construction; no base flood elevations 
determined. 

. . . .  . . -w ,+. , -.. .~~~-~~;~~;,,'.:~~ ......... . , d , ,  +@j,, . . . . . . . .  . . . . . . . . . . . ' . . .  , k c 4  . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . .  , . . . . . . . . . . . . .  . . . . . . . . . . .  . .  .:.:qp :: . . . . . . . . .  ..:. : . . . .  . . . . . . .  . . . .  . . . . . . . .  : . .  . 1  . . . . . . . . . . .  i . .  
. a : .  :%: .-:a ..: :; .: ::: 1 !$ .. .. Q 
: : .:*. . :.: : : : : : : :': ;- : :'I L P ZONE V Coastal flood zone with velocity hazard (wave action); no base flood 

elevations determined. Boundaries of the floodways were computed at cross sections and interpolated 
between cross sections. The floodways were based on hydraulic considerations 
with regard to requirements of the National Flood lnsurance Program. Floodway 
widths and other pertinent floodway data are provided in the Floodlnsurance 
Study report for this jurisdiction. 

ZONE VE Coastal flood zone with velocity hazard (wave action); base flood elevations 
determined. 

FLOODWAY AREAS I N  ZONE AE 

Certain areas not in Special Flood Hazard Areas may be protected by flood 
control structures. Refer to Section 2.4 "Flood Protection MeasuresWof 
the Flood lnsurance Study report for information on flood controlstructures 
in this jurisdiction 

The floodway is the channel of a stream plus any adjacent floodplain areas that must be 
kept free of encroachment so that the 1% annual chance flood can be carried without 
substantial increases in flood heights. . . . . . .  

. L _ .  . . . ~;~::::. - *. . . . .  -: -. ;:.I; :;,;; :; ;: ..... 
:: ; p . . . . . . . . . . . . .  . .- I. ''I . -.-lr *-.t .................. . . . . . . . . . .  

':, . . . . . .  . . . .  > . . A > . . .  . . . . . . . . . . . .  . . . . .  OTHER FLOOD AREAS 
The projection used in the preparation of this map was Arizona State Plane 
Zone 3176 (central Arizona). The horizontal datum is NAD83, GRS80 
spheroid. Differences in datum, spheroid, projection or State Plane zones usedin 
the production of FIRMS for adjacent jurisdictions may result in slighPositional 
differences in map features across jurisdiction boundaries. These differences 
do not affect the accuracy of the FIRM. 

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood 
with average depths of less than 1 foot or with drainage areas less than 
1 square mile; and areas protected by levees from 1% annual chance 
flood. 

0 
ZONE X 

ZONE D 

OTHER AREAS 
Flood elevations on this map are referenced to theNational Geodetic Vertical 
Datum of 1929. These flood elevations must be compared to structure and 
ground elevations referenced to the samevertical datum. For information 
regarding conversion between the National Geodetic Vertical Datum of 1929 
and the North American Vertical Datum of 1988, visit the NationalGeodetic 
Survey website at www.nas.noaa.novor contact the National Geodetic Survey 
at the following address: 

Areas determined to be outside the 0.2% annual chance floodplain. 

Areas in which flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) NGS lnformation Services 
NOAA, NINGSI 2 
National Geodetic Survey 
SSMC-3 #9202 
131 5 East-West Highway 
Silver Spring, Maryland 2091 0-3282 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 
- - - Floodway boundary 

- - Zone D boundary 

***************** CBRS and OPA boundary 
To obtain current elevation, description, and/or location information for bench marks 
shown on this map, please contact the lnformation Services Branch ofhe 
National Geodetic Survey at (301) 7133242, or visit their website at 
www.nns.noaa.aov, 

=I+--- Boundary dividing Special Flood Hazard Areas of different 
Base Flood Elevations, flood depths or flood velocities. 

Base mapinformation shown on this FlRM was provided in digital format by 
Maricopa County. Orthophoto images were produced at a scale of 1:6000 
using HARN for control. Aerial photography is dated December 2000 to 
December 2002. 

Base Flood Elevations line and value; elevation in feet* 

(EL 987) Base Flood Elevation value where uniform within zone; 
elevation in feet* 

* Referenced to  the National Geodetic Vertical Datum of 1929 (NGVD 29) 
This map reflects more detailed and up-to-datestream channel configurations 
than those shown on the previous FlRM for this jurisdiction. Thefloodplains 
and floodways that were transferred from the previous FlRM may havebeen 
adjusted to conform to these new stream channel configurations. A s a  
result, the Flood Profiles and Floodway Data tables in the Floodlnsurance 
Study report (which contains authoritative hydraulic data) may reflect stream 
channel distances that differ from what is shown on this map. 

Cross Section line 

Transect line 

Geographic coordinates referenced to the North American 
Datum of 1983 (NAD 83) 

1000-meter Universal Transverse Mercator grid ticks values, zone 12 
Corporate limitsshown on this map are based on the best data available 
at the time of publication. Because changes due to annexations or de-annexations 
may have occurred after this map was published, map users shouldcontact 
appropriate community officials to verify current corporate limit locations. 

5000-foot grid ticks: Arizona State Plane coordinate 
system, central zone (RPSZONE O202), Transverse Mercator 
projection. 

Bench mark (see explanation in Notes to  Users section of 
this FIRM panel) 

Please refer to the separately printed Map lndexfor an overview map of the 
county showing the layout of map panels; community map repositoryaddresses; 
and a Listing of Communities table containing National Flood InsuranceProgram 
dates for each community as well as a listing of the panels on which each 
community is located. 

River Mile 

MAP REPOSITORY 
Refer to listing of Map Repositories on Map Index 

Contact the FEMA Map Service Centerat 1-800-358-961 6 for information on 
available products associated with this FIRM. Available products may include 
previously issued Letters of Map Change, a Flood lnsurance Study report, 
and/or digital versions of this map. The FEMA Map Service Center may also be, 
reached by Fax at 1-800-358-9620 and its website at www.msc.fema.gov/. 

EFFECTIVE DATE OF COUNTWDE 
FLOOD INSURANCE RATE MAP 

April 15, 1988 
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL 

September 29,1989 September 4,1991 Decembre 3,1993 September 30, 1995 July 19,2001 
If you have questions about this mapor questions concerning the National 
Flood lnsurance Program in general, please call I-877-FEMA MAP (1 -877-336-2627) 
or visit the FEMA website at htt~://www.fema.nov/. 

September 30, 2005 - to update corporate limits, to change Base Flood Elevations, 
to add Base Flood Elevations, to add Special Flood Hazard Areas, to change 
Special Flood Hazard Areas, to change zone designations, to add roads and road 
names, to incorporate previously issued Letters of Map Revision, and to incorporate 
previously issued Letters of Map Amendment. 

For community map revision history prior to countywide mapping, refer to the Community 
Map History table located in the Flood lnsurance Study report for this jurisdiction. 

To determine if flood insurance is available in this community, contact your insurance 
agent or call the National Flood lnsurance Program at 1-800-638-6620. 

MAP SCALE 1" = 2000' 
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FlRM 
FLOOD INSURANCE RATE MAP 

MARICOPA COUNTY 
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PANEL 1950 OF 4350 
(SEE MAP INDEX FOR FlRM PANEL LAYOUT) 

ZONE XA CONTAINS: 

COMMUNITY NUMBER PANEL SUFFIX 

MARICOPA COUNTY 1950 G REVISEY-'; 
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Notice to User: The Map Number shown below should be 
used when placing map orders; the Community Number shown 
above should be used on insurance applications for the subject 
community. 
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Mr. Joe R. Gonzalez, P.E. 
JLK Engineers 
18441 N. 25th Avenue, Suite 103 
Phoenix, AZ 85023 

July 13,2006 

IN REPLY REFER TO: 
Case No.: 06-09-B579P 
Community Maricopa County 
Community No.: 040037 

Dear Mr. Gonzalez: 

This responds to your request dated March 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 Watershed 

Flooding Source: Multiple Tributaries of Centennial Wash 

FIRM Panel(s) Affected: 

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 fiee, at 1 -877-FEMA MAP (1 -877-336-2627). 

3601 Eisenhower Avenue. Alexandria. VA 223046425 PH:l-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 



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, 

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 



JLK Engineers 
Transportation Drainage Public Works 

18441 N. 25m Avenue Suite 103 
Phoenix, AZ 85023 

(602) 288-6528 (602) 288-6530 fax 

National Flood Insurance Program 
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, 

May 29,2006 

The following is a summary of the responses to your review letter dated May 2, 
2006. 1 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. I have attached documents that will be replaced in the 
Technical Data Notebook (TDN) for this project. The following are responses to 
the review comments. 

ltem 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 which been updated and 
is attached for further review. 

ltem 2 

The peak flows in washes TlNR8WS29-1 REACH 1 TRUBUTARY 1 and 
TlNR8WS29-1 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 8134, 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 



ltem 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 detailed 2 
foot topographic CAD file provided by FCDMC. 

ltem 4 

As discussed in one of our phone conversations with Ms. Wright, the combined 
flows from Sub-Basins B149, 8148, 8147 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 515). 
In addition, the floodplain has been revised and is shown in the enclosed Work 
Study Maps 4 and 5. 

ltem 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 

Sincerely, 

Joe R. Gonzalez, P.E. 
Principal 

Attachments 
CC: Edie Vinson-Wright, FEMA 

Richard Harris, FCDMC 
Nathan Ford, RBF 

Project No. FCD2003C061 



Yhdk Ll- 
NATIONAL FLOOD INSURANCE PROGRAM 

FEMA NATIONAL SERVICE PROVIDER RECEIVED 

Mr. Joe R. Gonzalez, P.E. 
JLK Engineers 
18441 North 25th Avenue, Suite 103 
Phoenix, AZ 85023 

May 2,2006 

IN RElkY REFER TO: 
Case No.: 06-09-B579P 
Community: Maricopa County, AZ 
Community No.: 040037 

Dear Mr. Gonzalez: 

Tnis 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 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 
submittaVpayment 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 datalfee for revision requests. If a requester is informed by letter that additional 
data are required to complete our review of a request, the datalfee 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 (NFJP) regulations, and will aim to meet the regulatory timefi-ame 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 humcane relief efforts. 

60Z 901 /.4'71 
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 



* \  

* 1f you have general questions about your request, FEMA policy, or the NFP, 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., Lnc. 

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 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 reveale 
(ADOT) analysis used to develop discharges a10 
the ADOT analysis and a summary of the disch 
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. I 1 - i  

',,I@" . '  
2. A detailed review of the submitted data revealed that the graph and equations used to prorate the q3'+ 

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 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.   ow ever Sev 
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 ropy of the reach with the highlighted contour interval, clarifj~ what the change in 2 
elevation is, and revise the floodplain boundary delineation along this reach. P 

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 4303+12, 
4305+96, and 4308i-80, appear to be too low to assess the culverts' ability to handle the combined 
flows fi-om T2NR9WS2-1, T2NR9WS2-2, and T2NR9WS12-1, as suggested by the floodplain 
boundary delineation. The same problem appears to exist with regard to the culverts at e 
Stations 4322+17,4327+70, and 4333+00 with the combined flows from T2NR9WS2-1, 
T2NR9WS2-2, T2NR9WS 12-1, and T2NR9WS 12-2. 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 
fm, dated February 2006, and the data on "Sheet 2, Lower Centennial Phase IV - Figure 4.1 
Sub-Basin Boundary WIAerial," prepared by your fm, dated October 2005, depicts a structure of 
some type and an apparent basin along TlNRSWS29-2 where the discharge value at the point of 
concentration, CP 134, 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 TlNR8WS29-2. 

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 223046425 PHrM77-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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Mr. Joe R. Gonzalez, P.E. IN REPLY REFER TO: 
JLK Engineers Case No.: 06-09-B579P 
1841 1 North 25th Avenue, Suite 103 Community: Maricopa County, AZ 
Phoenix, AZ 85023 Community No.: 040037 

3 16-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: 

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). If you 

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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Sincerely, 

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

cc: Mr. Richard P. Hanis, 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 & 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 





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

Panel 1450G Flooding Source: Wash T2NR9WS2-1, Wash T2NR9WS2-2, Wash 
T2NR9WS12-I, Wash T2NR9WS12-2. 

Panel 14756 Flooding Source: Wash T2NR8WS8-1, Wash T2NR8WS9. 

Panel 1950G Flooding Source: Wash T2NR8WS34, Wash T I  NR8WS8, Wash 
T I  NR8WS8 Tributary 1, Wash T I  NR8WS17, Wash T I  NR8WS20, Wash 
T I  NR8WS20 Tributary 1, Wash T I  NR8WS29-I, Wash T I  NR8WS29-1 Tributary 
1, Wash T I  NR8WS29-2. 



Copies to: Mr. Ray Lenabwg 
Floodplain Mapping Coordinator 
FEMA Region IX 
1 11 1 Broadway 
Suite 1200 
Oakland, CA 94607-4052 

Mr. Michael Godesky, P.E. 
Project Engineer, Region IX 
Hazards Study Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472-000 1 

Mr. Brian Cosson 
NFP Coordinator 
Arizona Department of Water Resources 
3550 North Central Avenue 
2nd Floor 
Phoenix, AZ 85012-2105 

Mr. Nathan Ford, P.E. 
Project Manager 
RBF Consulting, Inc. 
16605 North 28th Avenue 
Suite 100 
Phoenix, AZ 85053-7550 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase 1V 

B.5 Public Information 



FW: legal ads change.. 

Paul Sclafani - FW: legal ads change.. 

Page 1 of 1 

From: Richard Harris - FCDX <rph@mail.maricopa.gov> 
To: "'psclafani@rbf.com'" <psclafani@rbf.com> 
Date: 6/25/2004 1059 AM 
Subject: FW: legal ads change.. 

FYI 

-----Original Message----- 
~ r o m :  Melissa Lempke - FCDX 
Sent: Friday, June 25, 2004 10:42 AM 
To: Richard Harris - FCDX 
Subject: legal ads change.. 

The adjustment has been made. 

The ad will run in the AZ Business Gazette on the 8th and the 22nd and in the 
Wickenburg Sun on the 7th and the 21st. 

Melissa Lempke 
Public Information Officer 
Flood Control District 
Maricopa County 
602-506-061 2 



ANNOUNCEMENT OF INTENT TO PERFORM 
FLOODPLAIN DELINEATION STUDY OF THE 
LOWER CENTENNIAL WASH WATERSHED 

The Flood Control District of Maricopa County 
(FCDMC) has contracted with RBF Consulting, Inc. 
to perform an approximate Zone A floodplain 
delineation study of selected watercourses within 
the Lower Centennial Wash Watershed. 

This study will examine and evaluate the flood 
hazard areas in the watershed to determine 
approximate floodplain limits. These floodplain 
limits will then be used to determine the flood 
insurance rates used by the Federal Emergency 
Management Agency (FEMA). 

This announcement is intended to inform all 
interested persons and communities of the 
commencement of this study so that they may have 
an opportunity to bring any relevant technical 
information to the attention of the FCDMCEEMA, 
to be considered during the course of this study. 
Your comments should be addressed to Mr. Richard 
P. Harris, P.E., at the Flood Control District of 
Maricopa County, 2801 West Durango Street, 
Phoenix, AZ 85009, (602) 506-4528. 



MRHCOPA COUNTY Ei'LOOE3 CONTROL DISTRICT ' 
ANNOUNCEEKT OF INTENT TO PERFORM 
DELINEATIOK STUDY OF TIHE 
LOWER CENTENhTAL WASH WATERSAXED 

STATE OF ARIZONA 

County of h4aricopa 

f<e\ain Cloe,  being duly sworn. upon oath, deposes and says: 
That he is the Publisher of 

The Wickenbnr,a - Sun 

A newspaper of general circulation in the County of Maricopa 
State of Arizona, published i n  Wickenburg, Arizona, and that 
t.he copy hereto attached is a true copy of the advertisement as 

- - pllblished weekly in The ~ i c k e n h u i ~  -- Sun on the Dates 

July 7 and JllP~v 21, 2004. 

KEVIN CLOE 
PUBLISHER 

Sworn to before me this 7th day of July A,D. 2004 
! 



AI.II4OUNCEMEIJT OF II.ITENT TOPERFORH 
FLOODPLAIIJ DELItIEATlOb: STUDY O? THE 

LOIVER CENTENNIAL WASH WATERSHED 

Tne F I W  Conlroi D~ilrlc; GI Vofcopa CoWy 
(FOMC) nas conlracled wilh RBF Consuling Inc. lo 
perlorm an approxlrnalh Zone P. ilczlaWln dlneebn 
sludy 01 wleclecl watercourses \'innin Ine Lcwer 
t c t i e n n ~ ~ l  VJasr~ Walershed. 

Thls study wlh emmlne and evaltrals me llwd nazard 
areas in llle walersned lo delermine approdmale 
Ibodpin ilmlls. These I\oodlilaln IlmHS wP lnen b?? W A  
lo delermine Ih t  llood Insurance rales used by Ihe 
Feaeml Emergency Managemen Agency (FEMA). 

This anmummenl Is lnlenrled lu  lnlorm a! Inleesed 
persons and mmmunnlesol lhe commencement ol lhis 
slodv so lhal lhev mav llave an ODwrlunW lo bin0 
any&levanl lecnnkal iniamal~on lo iht anenilon GI r i i  
FCDMCFEM~. lo ~ t .  cmid?rer. ounrm Ihr co~rse 01 
Ihts sludy.~ourcommenls snmdd k aidressed lo Mr. 
Richard P Harris. P E , al Ine FloOcl C o m l  Dlslrict ol 
Mancopa Counly 2801 Wesl Dumngo Slreel. Pnoenn. 
AZ Bj00C. 1602) S(i6-4520 

Publishedh The Wickenbury Surl m July 7 and July 21. 
mw. 



MC FLOOD CONTROL 

Class 1 

Arizona Business 
PO BOX 194 

Phoenix, Arizona 85001 -0194 
(602) 444-7300 FAX (602) .444-7364 

STATE OF ARIZONA 
COUNTY OF MARICOPA } ss. 

! I .  ! 1: Notary Public 
i 1 

&) 

.-- 
n ~ u o u ~ c ~ ~ ~ k r t  rit 

PERFORM P-ODOPLAlli CELllKt. 
llOK 17VnY OFTHCLOWIIEliCEI; 

TETII~IAL VICSK W l E n j I i E n  
Theilood Ccnlml Dlfirlc:of liUric* 
011 Lotm08 (i:L11*lC! ila; cnnuzcre. 
with Rnr Con;uiii:li,. Ill;. t : ~  prriorla 
nn tpprori!n;ir!: ion'. 6. finnl:~lnu 

. . dollnratior~ slud!. III sclccicd w,lrcl 

rC' 
courrrsdthir~ thc I.uuel Lcnt.nni~ . , 

; .  :. . Wa91 VdatershcJ. 
7hi5 study will B L ~ ~ I I ~ C  a,,:, euI:n 
ale me llon!l llaranl ared; in trc 
~ ~ t c r s h e d  ta detcrminf .II!D~~X;. 
mat? lloodplain limitii 1nCSr lio6l- 
plain IhnliL~ will I i l m  I*! irredto *:. 
lerm~nc thc llsod inwl'al~ce rrfc; 
U S C ~  ny t h e  Federal t n a ~ t ~ n r :  
Mam(lemcn: bpency (iEhlA1. 
This announcemcr.1 is I~acnod t o  
intnrm all Interested ocnnx. 
communities of Ihe comrncnccrnen! 
of this srudg so tha: bey niay have 
bn ollpnrtunity to bring any IPlevilni 
tcchichl 1ntorrna:ion la the alter,. 
tinn ol the TCDMCfiEUl.. t:~ ha mlb ; 
Ijdered dilrlng :lit cwrJrrt ol  ;hi; ' 

study. Ynur curnrnhnli ~ h o ~ ~ l t l  LV: . 
ackin:scd it. MI-. Richard P. i;an L. . 
i'.L, al Ibt  Flood Codml Iri5trid of 
rwl;a<iro~:i Co~mty. 2301 Ir'ori Ulrnrt : 

'I Strcc; Phoca:, A? 8:UM.(6LU! S4;:r. 
pl)l,bned: ~ v l y  C. r:. lcp.:  --- 

Tahitha . A n t w a n  . . 
P first dillv J sQ!-th 

and says; Tnat she ' 1s a legal aavertising 
representative of the Arizona Business Gazette, a 
newspaper of general circulation in the county of 
Maricopa, State of Arizona, published weekly at Phoenix, 
Arizona, and that the copy hereto attached is a true copy of 
the advertisement published in the said paper on the dates 
indicated. 

7/15/2004 
7/22/2004 

* -T;ic=.; . . . . .  ,,(y--,-. ..4-;.--/ 

< ..; 

Sworn to before me this 
22ND day of 
JULY A.D. 2004 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

0 
Phase IV 

Appendix C Survey Field Notes 

No field survey was performed in Phase IV. 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

Appendix D Hydrologic Analysis Supporting 
Documentation 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

D.l Precipitation Data 



Drainage Design Manual for Marimpa County Hydrology: Appendices 
- 

Figure A.7 
I 00-YR, 6-HR Precipitation 
lsopluvials (in tenth of inch) 

Maricopa County, Arizona 

Source: 
U.S. Dept. Of Commerce 
National Oceanic &Atmospheric Administration 
Hydrology 
NOAA Atlas 2 Volume VIII 



Drainage Design Ma~lclai for Maricwpa Cotrr~ty Hydrology: Apper~diccs - .... " - ...-- 

Figure A.13 
100-YR, 24-HR Precipitation 
lsopluvials (in tenth of inch) 

Maricopa County, Arizona 

Source: 
U.S. Dept. Of Commerce 
National Oceanic & Atmospheric Adnlinistration 
Hydrology 
NOAA Atlas 2 Volume Vtll 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

D.2 Physical Parameter Calculations 



1 anduse2000tabl e f i  xed105 
110, "Rural Resident ia l  (<= 115  du per acre)" ,0.30,5,30, "normal" 
120,"Estate Resident ia l  (1/5 du per acre t o  1 du per acre)",0.30,5,30,"normal" 
130,"Large Lot ~ e s i d e n t i a l  - s ing le  Family (1 du per acre t o  2 du per 
acre)", 0: 30,15,50, lnormalt' 
140, "Medium Lot ~ e s i d e n t i a l  - s i n  l e  Family (2-4 du per acre)" ,O. 25,30,50, "normal" 9 150, "Small Lot  Resi dent i  a1 - s ing e ~ a m i  l y  (4-6 du per acre)", 0.25,30,50, "normal " 
160, "Very Small Lo t  Resident ia l  - Single Family (>6 du per acre-includes mobile 
home",0.25,40,50,"normal" 
170,"Medium Densi ty Resident ia l  - Muli  Family (5-10 du per 
acre)",0.25,45,50, 'normal" 
180, " ~ i g h  Density ~ e s i d e n t i a l  - ~ u l t i  Family (10-15 du per 
acre)",0.25,45,50,"normal" 
190, "Very ~ i g h  Densi ty Residential - Mu1 ti ~ a m i l y  (> 15 du per 
acre)",0.25,45,50,"normal" 
200, "General Commerci a1 (Commerci a1 where no deta i  1 avai l a b l  e)" ,0.10,80,60, "normal " 
210,"Specialt Commercial (<=50,000 sq. ft.)",O.l0,80,65,"normal" i: 220,"Neighbor ood Commercial (50,000 t o  100,000 sq. ft.)",O.l0,80,65,"normal" 
230,"~ommunity commercial (100,000 t o  500,000 sq. ft.)",O.l0,80,75,"normal" 
240,"~egional  commercial (500,000 t o  1,000,000 sq. ft.)",O.l0,80,65,"normal" 
250,"super-Regional commercial (>= 1,000,000 sq. ft.)",0.10,80,70, "normal" 
300, "General I n d u s t r j a l  ( Indus t r ia l  where no d e t a i l  avai lab1 e)" ,0.15,55,60, "normal " 
310,"warehouse/~istribution ~enters",O.l0,80,75,"normal~' 
320, " ~ n d u s t r i  a l "  ,0.15,55,60,"normal" 
400, " o f f i c e  General ( o f f i c e  where no de ta i  1 avai l a b l  e)", 0.10,80,75, "normal " 
410,"Office Low Rise (1-4 stor ies)"  ,0.10,80,75,"normal" 
420, "Of f ice  Mid Rise (5-12 stories)",0.10,80,75,"norma1" 
430, "Of f i ce  High Rise (13 s to r ies  o r  more)" ,0.10,80,75 ,"normalu 
510, "Tour ist  and V i  s i  t o r  Accommodations (Hotels, motels and 
resort~) '~,O.10,80,75 ,"normaln 
520, "Educational (pub1 i c schools, p r i v a t e  school s and 
un ive rs i t i es ) "  ,0.29,45,80, "normal" 
530, " I n s t i t u t i o n a l  ( ~ n c l  udes hospiLal s and churches)", 0.10,80,75, "normal " 
540,"Cemeteries'.',O.~,5,90,"normal 
550, " ~ u b l i  c F a c i l i  ti es (Includes communi t y  centers, power sub-stat i  ons , 1 i b r a r i  es , 
ci",0.10,80,75,"normal" 
560, "Speci a1 Events ( ~ n c l  udes stadi  ums , sports compl exes and 
fair~rounds)",0.l0,80,75,"normal" 
570, Other Employment - low (proving grounds and land fills)",0.10,80,75,"normal" 
580,"Other Employment - medium",0.10,80,75,"normal" 
590,"other Employment - high",O.l0,80,75,"normal" 
600,"General Transportat ion  ransp sport at ion where no d e t a i l  
available)",0.10,80,75,"normal" 
610, "Transportat ion (Includes r a i l  roads, r a i  lyards,  t r a n s i t  centers and 
freeways)",O.l0,80,75,"normal" 
620,"Ai rpo r ts  (Includes pub l i c  use a i  rports)"  ,0.15,55,60, "normal" . 
700, "General Open Space (Open space where no deta i  1 avai 1 abl  e) " ,O. l0,5,90, "normal " 
710, "Act i  ve open Space ( ~ n c l  udes parks) " ,O. 10,5,90, "normal " 
720,"Golf courses",0.10,5,90,"normal" 
730,"~assive open space (Includes mountain preserves and washes)",O.l0,0,2O,"norma 
740,"Water",O.O0,O,O,"wet" 
7 5 0 , " A g r i ~ ~ l t ~ r e "  ,O. 50,0,85 ,"normalw 
810,  BUS^ ness Park ( ~ n c l  udes enclosed i ndust r i  a1 , o f f i c e  o r  r e t a i  1 i n  a planned 
en~ir",O.l0,80,?5,~normal'~ 
900,"vacant (Ex is t ing land use database only)",0.35,0,25,"dry" 
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a 6 4 5 1 ,  "Antho sandy loams" ,0.41,0.00,100 

6452,"Antho gravelly savdy loams",0.41,0.00,100 
6453,"Antho-Carrizo-naripo comp1ex",0.58,0.00,100 
6454,"Antho-Carrizo-~aripo complex, low precipitation",0.58,0.00,100 
6455,"~nthony sandy loam',0.43,0.00,100 
6456, "~nthony-Ari zo compl ex", 0.62,O. 00,100 
6457,"Anthony-Arizo complex, low precipitation",0.62,0.00,100 
6458,"Arizo cobbly sandy 1oam",0.96,0.00,100 
6459,"Beeline-cipriano complex, 3 to 45 percent slopes",0.27,0.00,100 
6531,"Agualt and Ripley soils",0.00,0.00,100 
6532, "Agual t a?d Ri p1 ey soi 1 s , sal i ne-sodi c" ,O. 00,O .00,100 
6533,"Ajo-~unsight-pompe$i complex, 3 to 25 percent slopes",0.66,0.00,10O 
6535,"Carrizo- atel land complex, 0 to 3 percent slopes",0.82,0.00,10O 
6536,"Carrizo-Momoli corn lex, 0 to 3 percent s1opes",0.41,0.00,100 

Ii P 6537,"Cherioni ver cobb y fine sandy loam, 3 to 10 percent s1opes",0.40,3.30,100 
6538, "Cherioni -Coo idge complex, 1 to 15 percent slopes" ,O. 00,0.00,100 
6539,"Cipriano-~yder-Rock outcrop complex, 15 to 65 percent slopes",0.40,15.00,100 
6581,"Brios gravelly loamy sand,3 to 5 percent s1opes",0.00,0.00,100 

. 6582,"Brios very five sandy loam,O to 2 percent slopes",O.OO,O.OO,lOO 
6583,"carrizo-Momoli complex, 1 to 3 percent slopes',0.00,0.00,100 
6584,"carrizo-~inamt com lex, 1 to 5 percent s1opes",0.00,0.00,100 
6585,"Carrizo very rave ly coarse sand, 0 to 1 percent s1opes",0.00,0.00,100 9 7 
6586,"Casa Grande c ay loam, 0 to 1 percent slopes",0.00,0.00,100 
6587,"Casa Grande complex, 0 to 5 percent s1opes",0.00,0.00,100 
6588,"Casa Grande fine sand loam, 0 to 3 percent slopes",0.00,0.00,100 i: 6589,"C?velt-Carrizo-cunsig t complex, 1 t o  10 percent s1opes",0.00,0.00,100 
7031,"~jo-pinamt, deep, complex, 3 to 15 percent slopes",0.00,0.00,10O 
7032,"Anklam-cellar-rock outcrop complex, 15 to 55 percent slopes",0.00,0.00,100 
7033,"~nklam very gravelly sandy loam, 3 to 15 percent slopes",0.00,0.00,10O 
20012,"Sandy ~oam",0.40,0.00,100 
20073,"Sandy ~oam",0.40,0.00,100 
64510, "srios-carri zo complex, 1 to 5 percent. slopes" ,0.94,0.00,100 
64511, "Brios-Carri zo complex, low precipitation, 1 to 5 percent 
s1opes",0.94,0.00,100 
64512,"Carefree cobbly clay loam, 1 t o  8 percent s~opes",0.01,0.00,100 
64513,"Carefree-~eardsley complex",0.01,0.00,100 
64514,"Carrizo very-gravelly sand",1.04,0.00,100 
64515,"Carrizo-Guns~ght complex, 1 to 5 percent slopes",0.54,0.00,100 
64516,"Cellar-Rock outcrop complex, 10 to 70 percent slopes",0.44,15.00,100 
64517 ,"Cellar-Rock outcrop complex, low precipitation, 10 to 70 percent 
slopes",0.44,15.00,100 
64518,"Cheriono-Rock outcrop com lex, 5 to 60 percent slopes",0.33,15.00,100 
64519, "chuckawall a-cunsi ght comp8ex, 1 to 8 percent. slopes", 0.19,O. 00,100 
64520, "chuckawall a-cunsi ght complex, 1 ow preci pi tat1 on, 1 to 8 percent 
s1opes",0.19,0.00,100 
64521,"Cipriano very gravelly 1oam",0.38,0.00,100 
64522,"Contine clay loam",0.04,0.00,100 
64523,"Contine clay",0.01,0.00,100 
64524,"continental clay loam, 0 to 3 percent s1opes",0.02,0.00,100 
64525,"Continental cla , 0 to 3 percent slopes",0.02,0.00,100 Y; 64526, "Continental cob 1y clay loam, 1 to 8 percent slopes" ,0.01,0.00,100 
64527,"Continental-Mohave com lex, 1 to 7 percent s~opes",0.01,0.00,100 P 64528,"Continental-ohaco comp ex",0.02,0.00,100 
64529,"Denure-~omoli-Carrjzo complex",0.34,0.00,100 
64530,"Denure-~omoli-Carrizo comp1ex, low precipitation",0.34,0.00,100 
64531,"Dixaleta-Rock outcrop complex, 25 to 65.perceqt s10pess,0.33,35.00,100 
64532, "~ixaleta-~ock outcrop complex, low precipi tatlon, 25 to 65 percent 
slopes",0.33,35.00,100 
64533,"Eba very gravelly loam, 1 t o  8 percent slopes",0.23,0.00,10O 
64534,"Eba very gravelly loam, 8 to 20 percent slopes",0.23,0.00,100 
64535,"Eba very gravelly loam, low precipitation, 8 to 20 percent 
slopes",0.23,0.00,100 
64536,"Eba-continental complex, 1 to 8 percent slopes",0.07,0.00,100 
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a 6 4 5 3 7 ,  "~ba-Continental -Cave associanon, 3 to 20 percent slopes" ,O. 13,0.00,100 

64538, "~ba-continental -cave association, low precipitation, 3 to 20 
percent",0.13,0.00,100 
64539,"~ba-Nickel-cave association, 3 to 25 percent s1opes",0.29,0.00,100 
64540,"Eba-pinaleno complex, 3 to 20 percent slopes",0.17,0.00,100 
64541,"Eba-Pinaleno complex, 20 to 40 percent s1opes",0.17,0.00,100 
64542, "Eba-Pinal eno complex, low precipitation, 3 to 20 percent 
slopes",0.17,0.00,10O 
64543, " Eba-Pi nal eno complex, low precipitation, 20 to 40 percent 
s1opes",0.17,0.00,100 
64544,"Ebon very gravelly loam, 1 t o  8 percent slopes",0.03,0.00,10O 
64545,"Ebon very gravel1 loam, 8 to 20 percent slopes",0.03,0.00,10O T 64546,"Ebon-contine comp ex, 1 to 8 percent",0.03,0.00,100 
64547, "Ebon-Gunsi ght-~i ri ano association, 3 to 25 percent slopess, 0.11,0.00,100 P 64548,"Ebon-~inamt comp ex, 3 to 20 percent slopes",0.06,0.00,10O 
64549,"Ebon-pinamt complex, 20 to 40 percent slopes",0.06,0.00,100 
64550,"Estrel1a 1oams",0.26,0.00,100 
64551,"Gachado-Lomitas com lex, 8 to 25 ercent slopes",0.24,0.00,100 I: 64552,"Gachado-Lomitas-Roc outcrop comp ex, 7 to 55 percent slopes",0.16,20.00,100 
64553,"Gadsden clay",0.02,0.00,100 

P 
64554,"Gila fine sandy 1oams",0.29,0.00,100 
64555,"Gilman 1oams",0.27,0.00,100 
64556,"Gilman loams, low precipitation",0.27,0.00,100 
64557,"Gilman clay loam",0.06,0.00,100 
64558,"Gjlman-~omo1i-~enure complex",0.34,0.00,100 
64559,"Gilman-Momoli-~enure complex, low precipitation",0.34,0.00,100 
64560,"clenbar 1oams",0.26,0.00,100 
64561,"Gran-wickenburg complex, 1 to 10 percent s1opes",0.15,0.00,100 
64562, "Gran-wi ckenburg complex, low precipitation, 1 to 10 percent 
s1opes",0.15,0.00,100 
64563,"Gran-wjckenburg-Rock outcrop complex, 1 t o  7 p!r$ent s1opes",0.14,25.00,100 
64564, "Gran-wi ckenburg-~ock outcrop compl ex, low precipitation, 10 to 65 
percent slopes",0.14,25.00,100 
64565, "~reyeagl e-Conti nental - ~ i  ckel association, 1 to 40 percent 
s1opes",0.19,0.00,100 
64566,"Greyeagle-suncity variant complex, 1 to 7 percent s1opes",0.23,0.00,100 
64567,"Guest clay",0.01,0.00,100 
64568, "Gunsi ght-ci pri ano complex, 1 to 7 percent .slopes" ,O. 63,O. 00,100 
64569, "Gunsi ght-ci pri ano complex, 1 ow preci pi tat1 on, 1 to 7 percent 
s1opes",0.63,0.00,100 
64570,"Gunsight-~j1lito complex, 1 t o  25 percent slopes",0.36,0.00,10O 
64571, "Gunsi ght-RI 11 i to complex, 1 ow precipitation, 1 to 40 percent 
slopes",0.36,0.00,10O 
64572,"Lehmans-Rock outcrop complex, 8 to 65 percent s~opes",0.09,30.00,100 
64573,"~ehmans-Rock outcrop complex, low precipitation, 8 to 65 percent 
s1opes",0.09,30.00,100 
64574, "~uke-Ci ri ano association, 1 to 15 percent slopes", 0.08 ,O. 00,100 P 64575,"~ohall oam",0.23,0.00,100 
64576,"Mohall loam, calcareous so1um",0.23,0.00,100 
64577,"~ohall clay 1oam",0.05,0.00,100 
64578, "Mohall clay loam, calcareous sol um" , 0.05,O. 00,100 
64579,"~ohall clay",0.02,0.00,100 
64580,"Mohall-Tremant complex, 1 to 8 percent~s~opes",0.08,0.00,100 
64581,"Mohall-Tremant complex, low precipitation, 1 t o  8 percent 
slopes",0.08,0.00,10O 
64582,"~ohave sandy 1oam",0.04,0.00,100 
64583,"Mohave 1oam1,0.04,0.00,100 
64584,"~ohave loam, calcareous solum",0.05,0.00,100 
64585,"Mohave clay loam",0.04,0.00,100 
64586,"Mohave clay loam, calcareous solum",0.05,0.00,100 
64587,"Mohave comp1ex",0.04,0.00,100 

@ 64588, "~ohave-Guest conpl ex", 0.02,O. 00,100 
64589,"Mohave-Tres Hermanos complex, 1 t o  8 percent s1opes",0.06,0.00,100 
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64590,"Momoli gravelly sandy loam, 1 to 5 percent slopes",0.39,0.00,10O 

'64591, "Mom01 i -Car ri zo compl ex", 0.93,O. 00,100 
64592, "Mom01 i -Carrizo compl ex, 1 ow preci pi tati on", 0.93,O. 00,100 
64593,"Nickel-Cave complex, 8 to 30 percent s1opes",0.33,0.00,100 
64594,"~ickel-Cave corn lex, low precipitation, 8 to 30 percent slopes",0.33,0.00,100 7 64595,"ohaco gravelly oam",0.04,0.00,100 
64596,"Pinaleno-~res Hermanos complex, 1 to 10 percent s~opes",0.07,0.00,100 
64597, "pi na1 eno-~res Hermanos complex, 1 ow precipitation, 1 to 10 percent 
slopes",0.07,0.00,10O 
64598,"Pinamt-Tremant complex, 1 to 10 percent slopes",0.37,0.00,100 
64599, "Pi namt-Tremant complex, low precipitation, 1 to 10 percent 
s1opes",0.37,0.00,100 
65164,"~akes, ponds, reservoirs - perennial",0.00,0.00,100 
65310,"Cipriano-Momoli complex, 1 t o  7 percent slopes",0.50,0.00,10O 
65311,"Coolidge complex, 0 to 3 percent slopes",0.00,0.00,10O 
65312,"Cuerda-Why-~agunita complex",0.35,0.00,100 
65313,"Dateland very fine sandy loam",0.00,0.00,100 
65314, "oatel and-Cuerda complex, 0 to 3 percent slopes", 0.32,O. 00,100 
65315,"Dateland-Denure fine sandy loams, sal~ne-sodic, 0 to 3 percent 
slopes",0.28,0.00,100 
65316,"Denure sandy 1oam",0.00,0.00,100 
65317,"Denure gravelly fine sandy loam, 1 to 3 percent slopes",0.56,0.00,100 
65318,"Denure-Carrizo, bench, gravelly fine sandy loams",0.00,0.00,100 
65319,"Denure-Cavelt complex, 0 to 3 percent slo es",0.00,0.00,100 a 65320,"Denut-e-coolidge complex, 1 t o  3 percent s opes",0.37,0.00,100 
65321,"~enure-~illito-why complex, 1 to 5 percent s~opes",0.37,0.00,100 
65322,"Denut-e-wh complex, 1 t o  5 percent s1opes",0.00,0.00,100 
65324,"Gadsden c y ay loam, 0 to 3 percent slo es",0.00,0.00,100 
65325,"Gadsden and Kofa silty clay loams, sa 7 ine-sodic",0.00,0.00,100 
65327,"Gilman very fine sandy loam",0.00,0.00,100 
65328,"Gilman ver fine sandy loam, saline-sodic",0.00,0.00,100 
65329,"Glenbar si y ty clay 1oam",0.00,0.00,100 
65330, "~lenbar silt clay loam, saline-sodic" ,0.00,0.00,100 
65331,"Growler-~omo T i complex, 1 to 3 percent slopes",0.84,0.00,100 
65332,"~rowler-Welltqn complex, 1 to 3 ercent slopes",0.49,0.00,100 

slopes",1.20,0.00,10O 
7 65333,"~unsight-~jolito extremely grave 1y sandy loams, 1 to 15 percent 

65334,"Gunsight-chuckawalla complex, 1 t o  15 percent slo~es",0.21,0.00,10O 
65335, "~unsi ght-ci priano complex, 1 to 15 percent slopes ,0.40,0.00,100 
65336,"~unsight-~inamt complex, 1 t o  15 percent slopes",0.84,0.00,100 
65337,"Gunsight-Ri11ito-carrizo complex, 1 to 15 percent s~opes",0.39,0.00,100 
65338,"~arqua fine sandy loam, 0 to 3 percent s~opes",0.00,0.00,100 
65339,"Harqua-Cavelt complex, 1 to 10 percent s10pes",0.00,0.00,100 
65340,"Hyder-Gachado-Gunsight extremely gravelly sandy loams, 1 to 25 percent 
slopes",0.19,4.20,100 
65341,"1ndio silt loam",0.00,0.00,100 
65342, "~ndi o si 1 t loam, sali ne-sodi c" ,0.00,0.00,100 
65343,"~a unitaTvint complex",0.00,0.00,100 
65344,"~o 1 a11 f ~ n e  sandy loam",0.00,0.00,100 
65345,"Mohall loam",O.28,0.00,100 
65346,"Mohall loam, occasionally flooded",0.00,0.00,100 
65347,  ohal all clay loam", 0.00,O. 00,100 
65348,"~ohall complex, 0 to 3 percent s1opes",0.00,0.00,100 
65349,"Momoli-Carrizo extremely gravelly sandy loams, 1 to 10 percent 
s1opes",0.32,0.00,100 
65350, "M0m01i -carri zo, bench, very gravelly sandy loams, 1 to 3 percent 
s1opes",1.20,0.00,100 
65351,"~?moli-Comobabi association, 5 to 15 percent slopes",0.48,0.00,10O 
65352,"~1ts",0.00,0.00,100 
65353,"Qui1otosa-~omoli-Carrizo complex, 1 t o  15 percent s~opes",0.34,0.00,100 
65354,"Quilotosa-Rock outcrop complex, 15 to 55 percent slopes",0.31,25.00,100 
65355,"Riverwash",0.00,0.00,100 
65356,"~ock outcrop-Hyder complex. 25 to 65 percent s1opes",0.35,40.0,100 
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165357,"~ositas-~enure loamy fine sands, 1 to 10 percent s~opes",0.00,0.00,100 
65358,"Schenco-Laposa-Rock outcrop complex, 10 to 55 percent s1opes",0.16,20.00,100 
65359,"Tremant gravelly fine sandy loam",0.00,0.00,100 
65360,"Tucson 1oam",0.25,0.00,100 
65361,"Vaiva-quilotosa extremely gravelly sandy loams, 3 to 25 percent 
slopes" ,0.14,0.00,100 
65362,"Vaiva-Quilotosa extremely stony sandy loams, 25 to 55 percent 
slopes",0.00,0.00,10O 
65363,"Vint very fine sandy 1oam",0.00,0.00,100 
65364,"~akes, ponds, reservoirs-- perennial",0.00,0.00,100 
65365,"Wellton complex",0.00,0.00,100 
65366,"Why gravelly fine sandy loam",0.34,0.00,100 
65367,"Wh -carrizo complex, 0 to 3 percent slopes",0.44,0.00,100 

Ponds, reservoi rs - perennial " ,0.00,0.00,100 65564,"~a es, 
65810,"Chuckwa la Guns1 ht com lex, 1 t o  5 percent s1opes",0.00,0.00,100 l! 65811,"cristobal-~unsig t comp 7 ex, 3 to 15 percent slopes",0.00,0.00,100 
65812,"Dateland-Cuerda complex, saline-sodic, 0 to 3 percent slopes",0.00,0.00,100 
65813,"oenure- aha aka complex, 1 t o  3 percent slopes",0.00,0.00,100 
65814,"Denure- aha aka complex, 3 to 5 percent slopes",0.00,0.00,100 
65815. "Gadsden. Gl enbar and vint soils, saline-sodic, 0 to 2 percent 
slopes" ,0.00,0~00,100 
65816,"Gadsden silty clay loam, saline-sodic, 0 to 2 percent slopes",0.00,0.00,100 
65817,"Glenbar silt loam, saline-sodic, 0 to 2 percent s1opes",0.00,0.00,100 
65818,"Indjo silt loam, saline-sodic, 0 to 2 percent slopes",0.00,0.00,10O 
65819,"1ndio-vint complex, saline-sodic, 0 to 3 percent slopes",0.00,0.00,100 
65820,"Kamato complex, 0 to 5 percent s1opes",0.00,0.00,100 
65821,"Kamato loam, 0 to 2 percent slopes',0.00,0.00,10O 
65822,"Lagunita silt loam, 0 to 2 percent s1opes",0.00,0.00,100 
65823,"Laveen fine sandy loam, saline-sodic, 0 to 2 percent slopes",0.00,0.00,100 
65824,"Momoli cobbly sandy loam, 5 to 15 percent s1opes",0.00,0.00,100 
65825,"Pom eii-Lomitas-Rock outcro complex, 15 to 65 percent s1opes",0.00,0.00,100 C P 65826,"Qui otosa-~omoli-Vaiva comp ex, 1 to 15 percent s~opes",0.00,0.00,100 
65827,"Quilotosa-~ock outcrop-Vaiva complex, 20 to 65 percent slopes",0.00,0.00,100 
65828,"Redun-shontik complex, 1 t o  3 percent slopes",0.00,0.00,100 
65829,"Rillito-Gunsight complex, 3 to 15 percent s1opes",0.00,0.00,100 
65830,"~osjtas-Casa Grande-slickspots complex, 1 to 15 ercent s1opes",0.00,0.00,100 

7 5 65831, "Rositas loamy fine sand, sodic, 0 to 3 ercent s opes",0.00,0.00,100 
65832,"shontik-Redun complex, 0 to 3 percent s opes",0.00,0.00,100 
65833,"Ta!ai silt loam, 0 to 2 percent slopes",0.00,0.00,100 
65834,"Tr1x loam, saline-sodic, 0 to 1 percent slopes",0.00,0.00,10O 
65835, "Vi nt-~ahana complex, sali ne-sodi c, 0 to 10 percent slopes", 0.00,0.00,16O 
65836,"wh -6rios complex, 0 to 2 percent s1opes",0.00,0.00,100 Z 65837,"Ya ana-~ndio complex, saline-sodic, 0 to 3 percent slopes",0.00,0.00,100 
65838,"Yahana silty clay loam, 0 to 2 percent s1opes",0.00,0.00,100 
70313,"Chutum loam, 1 to 3 percent slopes",0.00,0.00,100 
70315,"Dateland-denure association, 1 to 3 percent slopes",0.00,0.00,10O 
70316,"Delnorte-stagecoach complex, 1 to 20 percent s1opes",0.00,0.00,100 
70318,"oelthorny-garzona-rock outcrop complex, 15 to 60 percent 
slopes",0.00,0.00,10O 
70319,"oenure-momoli complex, 1 to 5 percent s1opes",0.00,0.00,100 
70323,"Gachado-lomitas-rock outcrop complex, 15 to 45 percent s1opes",0.00,0.00,100 
70324,"Gadsden silty-clay loam, 0 to 1 percent s1opes",0.00,0.00,100 
70325,"Gilman very fine sandy loam, 0 to 1 percent slopes",0.00,0.00,100 
70327,"Glenbar loam, 0 to 1 percent slopes",0.00,0.00,100 
70328, "GI endal e cl ay 1 oam, 0 to 2 percent slopes, flooded", 0.00,O. 00,100 
70329,"~lendale silt loam, 1 to 3 percent slopes",0.00,0.00,100 
70330, "cl endal e-pajari to compl ex, 1 to 3 percent slopes", 0.00,O. 00,100 
70331,"~rabe-vado complex, 1 t o  5 ercent slopes",0.00,0.00,100 P 70332,"cranolite-rock outcrop comp ex, 15 to 65 percent slopes",0.00,0.00,10O 
70334,"Hantz clay loam, 0 to 1 percent slopes",0.00,0.00,10O 
70336,"~i ckiwan-gunsight-momoli complex, 3 to 15 percent slo es" ,0.00,0.00,100 
70340,"~a itas-bosa-rock outcrop complex, 15 to 50 percent s opesl~,O.OO,O.OO,lOO i 7 
70343,"~o all-pahaka complex, 1 t o  3 percent slopesl,O.OO,O.OO,lOO 
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70344,"Mohall-trix com lex, 0 to 1 percent slopes",0.00,0.00,100 

'70345, "~ahda-stagecoac! complex, 1 to 15 percent slopes", 0.00,O. 00,100 
70347,"~ajarito-sahuarita com lex, 1to 3 percent slopes",0.00,0.00,100 B 70348, "Pantano-granol i te comp ex, 5 to 25 percent slopes", 0.00,O. 00,100 
70349,"pinamt-momoli complex, 1to 10 percent slopes",0.00,0.00,10O 
70355,"sasco loam, 0 to 1 percent slopes",0.00,0.00,10O 
70360,"vado-agustin complex, 1 to 8 percent slopes",0.00,0.00,100 
70362,"wintersburg loam, 0 to 1 percent s1opes",0.00,0.00,100 
70363,"Water",0.00,0.00,100 
100103,"sandy clay ~oam",0.12,0.00,100 
100121,"Sandy Clay ~oam",0.12,0.00,100 
100126,"sandy ~oam",0.40,15.00,100 
100301,"sandy ~oam",0.40,0.00,100 
100303,"sandy ~oam",0.40,15.00,100 
200239,"sandy ~oam",0.40,30.00,100 
200292,"Sandy ~oam",0.40,30.00,100 
200300,"Sandy Clay Loam",0.06,0.00,100 
200301,"Sandy Clay ~oam",0.06,0.00,100 
200352,"sandy ~oam",0.40,10.00,100 
200381,"sandy ~oam",0.40,0.00,100 
200382,"sandy ~oam",0.40,15.00,100 
200390,"~andy clay ~oam",0.06,0.00,100 
200391,"~andy Clay ~oam",0.06,0.00,100 
200400,"~andy clay ~oam",0.06,0.00,100 
200401,"sandy clay ~oam",0.06,0.00,100 
200402,"~andy ~oam",0.40,10.00,100 
200415,"Sandy ~oam",0.40,0.00,100 
200416,"Sandy Clay ~oam",0.06,0.00,100 
200417,"Loam',0.25,20.00,100 
200418,"Sandy ~oarn",0.40,0.00,100 
200451,"~oam',0.25,0.00,100 
200452,"Loam",0.25,20.00,100 
300337,"Saucedo volcanics - includes rhyolite, latite, and andesite",0.00,0.00,100 
645100,"Qui1otosa-Vaiva-Rock outcrop complex, 20 to 65 percent 
slopes",0.40,20.00,100 
645101,"Rillito loam, 0 to 3 percent slopes",0.28,0.00,100 
645102,"Rillito gravelly loam, 1 to 8 percent slopes",0.40,0.00,10O 
645103,"Rock outcrop-~achado complex, 5 to 55 percent s1opes",0.10,65.00,100 
645104,"Rock outcrop-~ehmans complex, 15 to 65 perceFt slopes",0.14,60.00,100 
645105,"Rock outcrop-Lehmans complex, low precipitation, 15 to 65 percent 
slopes",0.14,60.00,100 
645106, "Sal -ci pri an0 complex, 1 to 10 percent slopes" ,O. 18,O. 00,100 
645107, "Sal -ci pri ano complex, low precipitation, 1 to 10 percent 
slopes",0.18,0.00,100 
645108,"schenco-Rock outcrop complex, 3 to 25 percent s~opes",0.31,30.00,100 
645109,"schenco-Rock outcrop complex, 25 to 60 percent s~opes",0.35,35.00,100 

. 645110, "sunci ty-Ci pri ano complex, 1 to 7 ercent slopes", 0.13 ,O. 00,100 7 645111,"Torriorthents, 15 to 40 percent s opes",0.40,0.00,100 
645112,"Tremant gravelly sandy loams",0.39,0.00,100 
645113,"Tremant gravelly 1oams",0.39,0.00,100 
645114, "Tremant gravelly loams, low precipitation" ,O. 39 ,O. 00,100 
645115,"Tremant-Antho complex, 1to 5 percent slopes",0.39,0.00,10O 
645116,"Tremant-Gunsight-Rillito complex, 1 to 5 percent s~opes",0.23,0.00,100 
645117, "Tremant-~unsi ght-Rilli to complex, low precipitation, 1 to 5 percent 
slopes",0.23,0.00,10O 
645118,"~remant-Rillito complex",0.42,0.00,100 
645119,"Tremant-Suncity com lex, 1 to 8 percent s~opes",0.14,0.00,100 
645120,"Tres Hermanos grave 7 ly sandy 1oams",0.06,0.00,100 
645121,"Tres Hermanos-Anthon complex, 1 to 5 percent s~opes",0.12,0.00,100 T 645122,"vado gravelly sandy oam, 1 to 5 percent slopes",0.33,0.00,10O 
645123,"Vaiva very gravelly loam, 1to 20 percent slopes",0.37,0.00,10O 
645124,"valencia sandy 1oams",O.39,0.00,100 
645125, "vi nt loamy fine sand", 0.43 ,O. 00,100 
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645999, "81 ank/unknown/uncertai nu' ,O.OO,O.OOllOO 
651999,"81ank/Unknown/~ncertain~~,0.00,0.00,100 
655999,"~1ank/Unknown/~ncertain~~,0.00,0.00,100 
999999,"~1ank/~nknown/~ncertain~~,0.00,0.00,100 
6512021,"Agualt 1oam",0.26,0.00,100 
6512025,"~ntho sandy loam, saline-a1kali",0.39,0.00,100 
6512029,"Antho-~rios sandy 1oams",0.39,0.00,100 
6512042,"Antho association",0.40,0.00,100 
6512044, "Antho-val enci a association", 0.39,O. 00,100 
6512047,"Avonda cla loam",0.05,0.00,100 z 6512049,"~vondale c ay loam",0.04,0.00,100 
6512051,"~vondale clay loam, saline-alka1i",0.04,0.00,100 
6512228,"Beardsley loam",0.24,0.00,100 
6512255,"Brios loamy sand",1.05,0.00,100 
6512257,"Brios sandy loam",0.39,0.00,100 
6512259,"~rios 1oam1,0.25,0.00,100 
6512423,"Carrizo gravelly sand loam",0.40,0.00,100 T 6512430, "carri zo and Bri os soi s" ,O. 50,O. 00,100 
6512433,"Casa Grande Sandy 1oam",0.24,0.00,100 
6512435,"casa Grande loam',0.24,0.00,100 
6512441,"casa Grande complex",0.30,0.00,100 
6512445,"Casa Grande-Leveen com lex, alkali",0.26,0.00,10O 
6512447, "cashi on clay , sal i ne-a 7 kal i " ,0.01,0.00,100 
6512448,"cheriono-~ock outcrop complex",0.29,20.00,100 
6512451,"~oolidge sandy 1oam",0.40,0.00,100 
6512457,"coolidge-~remant comp1ex",0.19,0.00,100 
6512462,"coolidge-~aveen association",0.39,0.00,100 
6512647,"~une land",1.20,0.00,100 
6512857,"~strella loam",0.25,0.00,100 
6512859,"Estrella loam, saline-alka1i",0.25,0.00,100 
6513220,"Gachado-Rock outcrop complex",0.10,40.00,100 @ 6513223, "Gadsden clay loam", 0.04,0.00,100 
6513225,"~adsden clay",0.01,0.00,100 
6513227, "Gadsden clay , sal i ne-a1 kal i " , O m  01,O. 00,100 
6513229,"~ilman fine sandy 1oam",0.26,0.00,100 
6513231,"Gilman fine sandy loam, saline-alkali",0.24,0.00,100 
6513235,"Gilman loam, saline-alkali",0.24,0.00,100 
6513242,"Gilman com lex, saline-a1ka1i",0.25,0.00,100 
6513244,"~ilman-~nt 1 o association",0.29,0.00,100 
6513246,"Gilman-Laveen association",0.25,0.00,100 
6513251, " ~ i  1 man 1 oam, clayey subsoi 1 variant, moderate1 y saline" ,O. 24,O. 00,100 
6513255,"~lenbar loarn",0.23,0.00,100 
6513257, "Gl enbar loam, sali ne-a1 kal i " ,O. 23,O .00,100 
6513259,"Glenbar clay loam",0.04,0.00,100 
6513261,"Glenbar clay loam, saline-alkali",0.04,0.00,100 
6513263,"Glenbar clay",0.01,0.00,100 
6513444,"Harqua-Laveen complex",0.15,0.00,100 
6514221,"La Palma very fine sandy loam",0.26,0.00,100 
6514223,"Laveen sandy 1oam",0.40,0.00,100 
6514227,"Laveen loam, saline-alka1i",0.25,0.00,100 
6514229,"Laveen cla loam",0.04,0.00,100 K 6514231,"Laveen-Ant o complex, saline-a1ka1i",0.33,0.00,100 
6514421,"Mari o sandy loam",0.40,0.00,100 
6514449, "Mohayl sandy 1 oam" ,O. 39,0.00,100 
6514451,"~ohall 1oam',0.25,0.00,100 
6514455,"Mohall clay loam",0.05,0.00,100 
6514457,"~ohall c1ay",0.01,0.00,100 
6514462, "Mohall - Laveen associ ati on", 0.15,O. 00 , 100 
6515021,"~erryville sandy loam",0.40,0.00,100 
6515023,"Perr ille loam, saline-alkali",0.38,0.00,100 Y" 6515058,"pina gravelly 1oam",0.40,0.00,100 

@ 6515456, " ~ock outcrop-cherioni complex" ,0.40,65.001100 

i 6515821,"~oltec 1oam",0.25,0.00,100 
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6515822,"~orrifluvents",0.40,0.00,100 
6515825,"~orriorthents",0.40,0.00,100 
6515826,"Torripsamments and Torrifluvents, frequently flooded",1.20,0.00,100 
6515829,"Tremant ~oarn",0.25,0.00,100 
6515833,"Tremant clay 1oam",0.04,0.00,100 
6515835,"Tremant gravelly clay loam",0.04,0.00,100 
6515859,"Trix clay loam",0.04,0.00,100 
6515861,"Tucson loam",O.25,0.00,100 
6515865,"Tucson clay loam",0.05,0.00,100 
6516221,"Valencia sandy 1oam",0.39,0.00,100 
6516223, "Val enci a sandy 1 oam, sal i ne-a1 kal i " ,O. 39,O. 00,100 
6516225, "valencia gravelly sandy loam", 0.39,O. 00,100 
6516229,"vecont loam",0.25,0.00,100 
6516231,"Vecont clay",0.01,0.00,100 
6516233,"Vint loamy fine sand",0.91,0.00,100 
6516235,"Vint fine sandy loarn",0.27,0.00,100 
6516241,"Vint loam",0.26,0.00,100 
6516247,"Vint clay loarn",0.04,0.00,100 
6516255,"Vint-Carrizo corn lex",0.63,0.00,100 C 6516433,"Wintersburg comp ex",0.03,0.00,100 
6552031,"Aguat fine sandy loam",0.25,0.00,100 
6552033,"~ ualt loam",0.25,0.00,100 
6552045,"~ 9 luvial land",1.20,0.00,100 
6552063,"~vondale clay 1oam",0.04,0.00,100 
6552421,"carrizo ravelly loamy sand",1.20,0.00,100 ? 6552423,"carrizo ine sandy loam",0.25,0.00,100 
6552425,"cashion clay",0.01,0.00,100 
6552449, "conti ne clay loam", 0.04,O. 00,100 
6552857,"~strella loam",0.25,0.00,100 
6553231,"Gilman fine sandy loam",0.25,0.00,100 
6553245,"~ilman 1oarn",0.25,0.00,100 
6553247,"~lenbar cla 1oam",0.04,0.00,100 T @ 6553255,"~ravelly a1 "vial land",1.20,0.00,100 
6554449, "Mohall sandy 1 oam" ,0.40,0.00,100 
6554463,"~ohall 1oam1,0.25,0.00,100 
6555045,"pimer clay loam",0.04,0.00,100 
6555049,"~inal loam, moderately deep variant",0.25,0.00,100 
6555449,"~ock 1and",0.25,65.00,100 
6555461,"Rough broken 1and",0.40,20.00,100 
6555867,"Trix clay 1oam",0.04,0.00,100 
6556221, "Val enci a sandy 1 oam" ,O. 40,O. 00,100 
6556229,"vecont clay",0.01,0.00,100 
6556231,"Vint loam .fine sand",1.20,0.00,100 
65124202, "cal ci ort x ~ d s  and Torri orthents , eroded", 0.38,O. 00,100 
65132493,"Gilman,Antho and Glenbar soils, severely eroded1',0.19,0.00,100 
651202320,"~nthosandy loam, 0 to 1 percent slopes',0.38,0.00,100 
651202322,"Antho sandy loam, 1 to 3 percent s1opes",0.39,0.00,100 
651202720,"Antho gravelly sandy loam, 0 to 1 percent slopes",0.40,0.00,10O 
651202722,"Antho gravelly sandy loam, 1to 3 percent s1opes",0.40,0.00,100 
651203120,"Antho-carrizo complex, 0 to 1 percent slopes",0.38,0.00,100 
651203122,"Antho-Carrizo complex, 1to 3 percent s~opes",0.40,0.00,100 
651203222,"~ntho-carrizo complex, 0 to 3 percent slopes",0.40,0.00,10O 
651203424,"Antho-Tremant complex, 1to 5 percent s~opes",0.38,0.00,100 
651204122,"Antho-Tremant-~oha11 complex, 1 to 5 percent s~opes",0.27,0.00,100 
651225036,"Borrow pit",0.00,0.00,100 
651242926,"Carrizo-Ebon complex, 3 to 12 percent slopes",0.19,0.00,100 
651245522,"Coolidge gravelly sandy loam, 1 to 3 percent s1opes",0.40,0.00,100 
651282326,"Ebon gravelly loam, 0 to 8 percent slo es",0.10,0.00,100 

9 C 651285026,"Ebon-Pinamt complex, 0 to 10 ercent s opes",0.12,0.00,100 
651323320,"Gilman loan, 0 to 1 percent s opes",0.25,0.00,100 
651323322,"Gilman loam, 1 to 3 percent slopes",0.26,0.00,10O 
651325036,"Gravel p~t",0.00,0.00,100 
651326426,"Gunsight-Pinal complex, 1 to 10 percent slopes",0.35,0.00,10O 
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651326720,"Gunsight-Rillito complex, 0 to 1 percent slopes",0.23,0.00,10O 
651326722,"~unsight-Rillito complex, 1 to 3 percent slopes",0.24,0.00,10O 
651326826,"~unsight-Rillito complex, 0 to 10 percent slopes",0.26,0.00,10O 
651342022,"Harqua complex, 0 to 3 percent s1opes",0.07,0.00,100 
651342024,"Harqua complex, 3 to 8 percent slopes",0.05,0.00,100 
651344224,"~arqua-Gunsight com lex, 0 to 5 percent slopes",0.14,0.00,10O P 651345522,"~arqua-Rillit0 comp ex, 1 to 3 percent slopes",0.12,0.00,10O 
651422520, "~aveen loam, 0 to 1 percent slopes" ,0.25,0.00,100 
651422522,"~aveen loam, 1 to 3 percent slopes",0.25,0.00,100 
651422862,"Man-made 1evee",0.00,0.00,100 
651441064,"waste stabilization pond",0.00,0.00,100 
651445822,"Mohall-Tremant complex, 0 to 3 percent slo es",0.15,0.00,100 7 651502920,"~erryville gravelly loam, 0 to 1 percent s opes",0.37,0.00,100 
651502922,"perryville gravelly loam, 1 to 3 percent slo es",0.38,0.00,100 

Y" 7 651505422,"~err ille-Rillito complex, 0 to 3 percent s opes",0.28,0.00,100 
651505720,"~jna loam, 0 to 1 percent s1opes",0.25,0.00,100 
651505722,"~inal loam, 1 to 3 percent s1opes",0.26,0.00,100 
651506322,"~inal-La palma loams, 1 to 3 percent s1opes",0.25,0.00,100 
651506422,"Pinal-Suncity complex, 0 to 3 percent slo es",0.38,0.00,100 5 651506826,"Pjnamt-Tremant complex, 1to 10 percent s opes",0.20,0.00,100 
651542120,"~111ito sandy loam, 0 to 1 percent slopes",0.39,0.00,10O 
651542122,"~i1lito sandy loam, 1to 3 percent slopes",0.39,0.00,100 
651542320,"Rillito loam, 0 to 1 percent s1opes",0.26,0.00,100 
651542322,"~i1lito loam, 1 to 3 percent slopes",0.25,0.00,10O 
651543522,"~illito-Harqua complex, 1 to 3 percent s10pes",0.23,0.00,100 
651545128,"~iilito-Perryville complex, 5 to 20 percent ~10pe~",0.29,0.00,100 
651583120,"Tremant gravelly loam, 0 to 1 percent slopes",0.37,0.00,100 
651583122,"Tremant gravelly loam 1 to 3 percent s1opes",0.36,0.00,100 
651585022,"Tremant corn lex, 0 to 3 percent slopes",0.12,0.00,100 
651585520,"~remant-Ri1 f' ito complex, 0 to 1 percent slopes",0.11,0.00,100 
651585522,"~remant-Rillito complex, 1 to 3 percent s1opes",0.13,0.00,100 
651585624,"~remant-Rillito complex, 0 to 5 percent s~opes",0.14,0.00,100 
653422862,"~an-made 1evee",0.00,0.00,100 
655204720,"~ntho sandy loam, 0 to 1 percent slopes",0.40,0.00,100 
655204722,"Antho sandy loam, 1to 3 percent slopes",0.40,0.00,10O 
655204922,"Antho gravel1 sandy loam, 1 to 3 percent s1opes",0.40,0.00,100 Y 655242924,"Cavelt gravel y loam, 1 to 5 percent s1opes",0.40,0.00,100 
655325462,"Gravel it",0.00,0.00,100 7 655422120,"Laveen oam, 0 to 1 percent slopes",0.25,0.00,10O 
655422122,"~aveen loam, 1 to 3 percent slopes",0.25,0.00,10O 
655422920,"Laveen clay loam, 0 to 1 percent s1opes",0.04,0.00,100 
655504720,"~inal gravelly loam, 0 to 1 percent slopes",0.40,0.00,10O 
655504724,"~jnal gravelly loam, 1 to 3 percent s1opes",0.40,0.00,100 
655506320,"~?namt very gravelly loam, 0 to 1 percent slopes",0.40,0.00,100 
655506324,"~ir?amt very gravelly loam, 3 to 5 percent slo~es",0.40,0.00,100 
655543720," ~illito gravelly loam, 0 to 1 percent slopes ,0.40,0.00,100 
655543722,"Rillito gravelly loam, 1to 3 percent s~opes",0.40,0.00,100 
655585522,"Tremant gravelly loam, 1 to 3 percent slopes",0.10,0.00,10O 
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Phase IV 

D.3 Hydrograph Routing Data 

(See Tables 4.7 and 4.8 in Section 4) 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

D.4 Reservoir Routing Data 

(This report does not include any reservoir routing data) 
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Phase IV 

D.5 Flow Splits and Diversion Data 

(This report does not include any flow splits and diversion data) 
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Zone A Floodplain Delineation Study 

Phase IV 

D.6 Hydrologic Calculations 



1***"************************************* 
* 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * * 609  SECOND STREET * 
* DAVIS. CALIFORNIA 95616 * (916) 551-1748 
* * 

. - 

t MAY 1 9 9 1  * 
* VERSION 4.0.1E * * * 

RUN DATE TIME * * 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl  ( IAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIDR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. THIS I S  THE FORTRAN77 VERtTnN - --- 
NEW OPTIONS. DAMBREAK OUTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE-STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATIO~ INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 LINE 

I D  Lower  C e n t e n n i a l  wash w a t e r s h e d  z o n e  A D e l i n e a t i o n  s t u d y  
I D  I L K  E n g i n e e r s  f o r  FCDMC C o n t r a c t  2003C061 
I D  Phase I V  100-YR 6-HR AU 2005 
I D  Sub-Bas ins S o u t h  o f  1-18 Freeway 
I D  Green  & Ampt R a i n f a l l  L o s s  Method,  S-Graph u n i t  Hyd rog raph  
I D  Normal  D e p t h  c h a n n e l  ROUt lnq 

I 0  5 
I N  1 5  011AN94 0 
I D  3.3 0 . 0 1  
* 6 - h o u r  d i s t r i b u t i o n ,  p a t t e r n  1 . 0  
PC 0 . 0  0.008 0.016 0.025 0 .033  0 . 0 4 1  0.05 0 .058 0.066 0.074 
PC 0 .087  0.099 0.118 0.138 0.216 0.377 0.834 0 . 9 1 1  0 . 9 3 1  0.95 
PC 0.962 0.972 0.983 0 .991  1 . 0  
I N  1 5  011AN94 0 

I N  1 5  01 lAN94 0 
I D  2 . 8 7 1  40.0 
* 6 - h o u r  d i s t r i b u t i o n  a t t e r n  3.5 
PC 0 . 0  0.0182 0:0!8l 0.0413 0.0604 0.0759 

INPUT 

....... 5... . . . .6. 

0 .3362  0.487 
1 . 0  

HEC-1 

ID.......1.......2.......3.......4. 

PC 0.1586 0.1783 0.2056 0.2537 
PC 0.9358 0.9519 0.9682 0.9843 
I N  1 5  011AN94 0 
I D  2 .64 100.0 
* 6 - h o u r  d i s t r i  b u t i o n ,  p a t t e r n  4 . 1  
PC 0 .0  0 .0212 0.0355 0 .0515  
PC 0.1812 0 .2036  0.2347 0.2837 
PC 0.9256 0 .944  0.9633 0.9817 

PAGE 2 
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LINE 

128 
129 
130 

LINE 

KK 8143R CNAME CP143 
KM Curve 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 2 FLOW 0.0 0.0 
RC 0.035 0.03 0.035 3505.0 0.0021 0.0 
* Curve 
RX 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

KK CP140A CNAME 8140AR 
KO 0 0 0.0 0 22 
HC 2 

KK 8140AR CNAME CP140A 
KM Curve 
KM curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 5 FLOW 0.0 0.0 
RC 0.035 0.03 0.035 7905.0 0.0018 0.0 
* Curve 
RX 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

HEC-1 INPUT PAGE 3 

I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK CP141 CNAME 8141R 
KO 0 0 0.0 0 22 
HC 2 

KK B141R CNAME CP141 
KM Curve 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 1 FLOW 0.0 0.0 

0.035 0.035 0.035 3960.0 0.0111 0.0 ItC curve 
RX 0.0 77.0 228.0 232.0 312.0 384.0 405.0 526.0 
RY 5.0 4.2 3.0 1.5 0 .0  1.3 3 . 1  5.2 

KK CP1408 CNAME 1 4 1  
KO 0 0 0.0 0 22 
HC 2 

KK CP140 CNAME 8140R 
KO 0 0 0.0 0 22 
HC 2 

HEC-1 INPUT PAGE 4 

I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 
Page 2 



KK B140R CNAME CP140 
KM Curve 
KM Curve . -  
KM Curve 
KO 0 
RS 1 

*RC c"",;35 
Rx 0.0 
RY 13.4 

0 
FLOW 
0.03 

37.0 
17.4 

UI 0.0 

KK CP138A CNAME B138AR 
KO 0 0 0.0 0 22 
HC 2 

KK 8138AR CNAME CP138A 
KM Curve 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 2 FLOW 0.0 0.0 

0.035 0.03 0.035 3326.0 0.002 0.0 *RC cllrvr 

KK B139R CNAME CP139 
KM Curve 
KM Curve 
KM Curve 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 4 FLOW 0.0 0.0 

HEC-1 INPUT PAGE 5 

LINE 

176 

177 
178 

* Curve 
RX 0.0 77.0 228.0 232.0 312.0 384.0 405.0 526.0 
RY 5.0 4.2 3.0 1.5 0.0 1.3 3.1 5.2 

KK CP1388 CNAME 139 
KO 0 0 0.0 0 22 
HC 2 

KK CP138 CNAME B138R 
KO 0 0 0.0 0 22 
HC 2 

KK B138R CNAME CP138 
KM Curve 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 1 FLOW 0.0 0.0 
RC 0.035 0.03 0.035 1450.0 0.0022 0.0 
* Curve 
RX 0.0 27.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

KK CP135A CNAME B135AR 
KO 0 0 0.0 0 22 
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LCW4-SDC6. OUT 

LINE 

219 
220 

LINE 

KK 8135AR CNAME CP135A 
KM Curve 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 1 FLOW 0.0 0.0 
RC 0.035 0.03 0.035 1665.0 0.0022 0.0 
* Curve 

HEC-1 INPUT 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

R% 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

KK 8136 

KK CP136 CNAME 8136R 
KO 0 0 0.0 0 22 
HC 2 

KK 8136R CNAME CP136 
KM Curve 
KM Curve 
KM curve 
KO 0 0 0.0 0 22 
RS 2 FLOW 0.0 0.0 
RC 0.035 0.035 0.035 5861.0 0.0139 0.0 
* curve 
R% 0 .0  77.0 228.0 232.0 312.0 384.0 405.0 526.0 
RY 5.0 4.2 3.0 1.5 0.0 1.3 3 . 1  5.2 

KK CP1358 CNAME 136 
KO 0 0 0.0 0 22 
HC 2 

PAGE 6 

HEC-1 INPUT PAGE 7 

....... ...... ...... ....... ID 1. 2. 3 4.......5.......6.......7.......8.......9...... 10 

KK CP135 CNAME 8135R 
KO 0 0 0.0 0 22 
HC 2 

KK 8135R CNAME CP135 
KM Curve 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 1 FLOW 0.0 0.0 

0.035 0.03 0.035 3490.0 0.0022 0.0 
rlnrve 

KK CP133A CNAME B133AR 
KO 0 0 0.0 0 22 
HC 2 

B133AR 
curve 
curve 
curve 

0 
2 

0.035 

CNAME 

0 
FLOW 
0.03 
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I N P U T  
L I N E  

NO. 

5 4  

LCW4-SDC6. OUT 
* c u r v e  

2 8 8  RX 0 . 0  37 .0  87 .0  1 2 7 . 0  227.0  2 6 7 . 0  324.0  4 6 7 . 0  
2 8 9  RY 1 3 . 4  1 7 . 4  1 7 . 4  1 0 . 0  1 0 . 0  1 7 . 4  17 .4  1 9 . 4  

HEC-1 INPUT 

L I N E  I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

2 9 9  KK 8134R CNAME CP134 
3 0 0  KM C u r v e  
3 0 1  KM C u r v e  
3 0 2  KM C u r v e  
3 0 3  KM c u r v e  
3 0 4  KM C u r v e  
305 KO 0 0 0 . 0  0 2 2  
3 0 6  RS 2 FLOW 0.0 0.0  
3 0 7  0 . 0 3 5  0 . 0 3 5  0 . 0 3 5  5121.6  0 . 0 0 9 6  0 .0  5' cnlrvo 

KK CP133B CNAME 1 3 4  
KO 0 0 0 . 0  0 2 2  
HC 2 

KK CP133 CNAME 813311 
KO 0 0 0 . 0  0 2 2  
HC 2 

PAGE 8 

3 2 3  KK 8133R CNAME CP133 
3 2 4  KO 0 0 0 . 0  0 2 2  
3 2 5  RN 8133R 
3 2 6  ZZ 

SCHEMATIC DIAGRAM OF S T R W  NEWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 
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(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) :: * MAY 1 9 9 1  
3, VERSION 4.0.1E 
* 

* 
* 

* RUN DATE TIME * 
* 
* 

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

*******************l*+t********O***t****** 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
t 6 0 9  SECOND STREET 
* 

* 
- DAVIS, CALIFORNIA 95616 :: 

(916) 551-1748 * * 

Lower  c e n t e n n i a l  wash w a t e r s h e d  zone  A D e l i n e a t i o n  S t u d y  
ILK E n g i n e e r s  f o r  FCDMC c o n t r a c t  2003c061  
Phase I V  100-YR 6-HR Au 2005 
S u b - s a s i n s  S o u t h  o f  1-18 Freeway 
Green  & m p t  R a i n f a l l  Loss  Method,  S-Graph u n i t  Hyd rog raph  
Normal  D e p t h  Channel  R o u t i n g  

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

Page 6 



HYDROGRAPH TIME 
NMIN 

IDATE 
I T I M E  

NQ. 
NDDATE 
NDTIME 
ICENT 

DATA 
5 MINUTES I N  COMPUTATION INTERVAL 

STARTING DATE 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 166.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

10 I D  INDEX STORM NO. 1 
STRM 3.30 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

11 P I  PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0.03 0.03 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

INDEX STORM NO. 2 
STRM 3.28 PRECIPITATION DEPTH 
TRDA 0.50 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0.03 0.03 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

INDEX STORM NO. 3 
STRM 3.26 PRECIPITATION DEPTH 
TRDA 1.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.06 0.06 0.06 0.12 0.12 0.12 0.03 0.03 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

INDEX STORM NO. 4 
STRM 3.17 PRECIPITATION DEPTH 
TRDA 5.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.06 0.06 0.06 0.08 0.08 0.08 0.05 0.05 
0.05 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

INDEX STORM NO. 5 
STRM 3.10 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 
0.03 0.03 0.06 0.06 0.06 0.07 0.07 0.07 0.04 0.04 
0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

INDEX STORM NO. 6 
STRM 3.00 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 
0.01 0.01 
0.00 0.01 
0.01 0.01 
0.03 0.03 
0.04 0.02 
0.00 0.00 
0.00 0.00 
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LCW4-SDC6.OUT 
INDEX STORM NO. 7 

STRM 2.94 PRECIPITATION DEPTH 
TRDA 30.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0 .01  0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
0.01 0 .01  0.01 0.01 0.01 0.00 0.00 0.00 0 .01  0.01 
0 .01  0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0 .01  0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 
0.03 0.03 0.05 0.05 0.05 0.06 0.06 0.06 0.04 0.04 
0.04 0.02 0.02 0.02 0.02 0.02 0.02 0 . 0 1  0.01 0.01 
0.01 0 . 0 1  0.01 0.01 0.01 0.01 0.01 0 . 0 1  0 . 0 1  0.00 
0.00 0.00 

INDEX STORM NO. 8 
STRM 2.87 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0 .01  
0.01 0 .01  
0.01 0 .01  
0 .01  0 .01  
0.03 0.03 
0.04 0.02 
0.01 0.01 
0.01 0 .01  

INDEX STORM NO. 9 
STRM 2.64 PRECIPITATION DEPTH 
TRDA 100.00 TRANSPOSITION DRAINAGE AREA 

RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
8143 1429. 4.25 179. 45. 15. 1.07 

ROUTED TO 

HYDROGRAPH AT 
8140A 1284. 4.17 91. 23. 8. 0.60 

2 COMBINED AT 
CP140A 1564. 4.42 248. 62. 21. 1.67 

ROUTED TO 
8140AR 1365. 4.75 

HYDROGRAPH AT 
8142 1743. 4.33 267. 67. 22. 0.99 

HYDROGRAPH AT 
8141 1273. 4.25 154. 38. 13. 0.85 

2 COMBINED AT 
CP141 2573. 4.33 

ROUTED TO 
8141R 2404. 4.42 395. 100. 33. 1.84 

HYDROGRAPH AT 
8140 988. 4.25 91. 23. 8. 0.60 

2 COMBINED AT 
CPI~OB 2784. 4.33 

2 COMBINED AT 
CP140 2954. 4.58 646. 165. 55. 4.11 

ROUTED TO 
8140R 2908. 4.67 645. 165. 55. 4.11 

HYDROGRAPH AT 
B138A 409. 4.25 39. 10. 3. 0.24 

2 COMBINED AT 
CP138A 2979. 4.67 669. 171. 57. 4.35 

ROUTED TO 
B138AR 2932. 4.75 668. 171. 57. 4.35 

HYDROGRAPH AT 
8139 1145. 4.33 183. 46. 15. 0.69 
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ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED A T  

2 COMBINED AT 

ROUTED TO 

NORMAL END OF HEC-1 
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l*************************tt*t*t**t******* 

* 
FLOOD HYDROGRAPH PACKAGE (HEC-1) ; 

MAY 1991 
* VERSION 4.0.1E * * * 

RUN DATE TIME * * * 
......................................... 

* U.S. ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER * * 609 SECOND STREET * 

* DAVIS CALIFORNIA 95616 * (416) 551-1748 
* * 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION. DSSZWRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATEZGREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

47 
48 
49 
50 

LINE 

ID Lower Centennial  wash watershed zone A  eli in eat ion Study 
ID ILK Engineers f o r  FCDMC Cont rac t  2003C061 
I D  Phase I v  100-YR 2 4 - ~ ~  Aug 2005 
I D  sub-Basins South o f  I-10-~reeway 
I D  Green & m o t  ~ a i n f a l l  Loss Method. S - G r a ~ h  u n i t  H v d r o a r a ~ h  - - .  
ID Normal ~ e ~ i h  Channel Rout ina . 

3D 4 . 1  0.01 
* 24-hour d i s t r i b u t  
PC 0.0 0.002 
PC 0.029 0.032 
PC 0.064 0.068 
PC 0.11 0.115 
PC 0.181 0.191 
PC 0.735 0.758 
PC 0.856 0.863 
PC 0.913 0.918 
PC 0.953 0.956 
PC 0.983 0.986 

i o n  
0.005 
0.035 
0.072 

0.12 
0.203 
0.776 
0.869 
0.922 
0.959 
0.989 

I N  15 013AN94 0 
I D  3.895 10.0 
* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0.863 0.869 
PC 0.913 0.918 0.922 
PC 0.953 0.956 0.959 
PC 0.983 0.986 0.989 
I N  15 011AN94 0 
I D  3.764 20.0 
* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0.863 0.869 
PC 0.913 0.918 0.922 
PC 0.953 0.956 0.959 
PC 0.983 0.986 0.989 

I D  3.637 40.0 
* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 0.008 0.011 0.014 0.017 0.02 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.06 
PC 0.064 0.068 0.072 0.076 0.08 0.085 0.09 0.095 0 . 1  0.105 
PC 0 . 1 1  0.115 0.12 0.126 0.133 0.14 0.147 0.155 0.163 0.172 

HEC-1 INPUT PAGE 2 

I N  15 013AN94 0 
3D 3.514 80.0 
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LINE 

24-hour d i s t r i b u t i o n  
PC 0 .0  0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0.863 0.869 
PC 0.913 0.918 0.922 
PC 0.953 0.956 0.959 
PC 0.983 0.986 0.989 
I N  15 01JAN94 0 

ID 3.305 300.0 
* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 0.008 0.011 0.014 0.017 0.02 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.06 
PC 0.064 0.068 0.072 0.076 0.08 0.085 0.09 0.095 0 . 1  0.105 
PC 0.11 0.115 0.12 0.126 0.133 0.14 0.147 0.155 0.163 0.172 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908 

HEC-1 INPUT PAGE 3 

I D . .  ..... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK B143R CNAME CP143 
KM Curve 
KO 0 0 0.0 0 22 
RS 2 FLOW 0.0 0.0 
$C cu:iz35 0.03 0.035 3505.0 0.0021 0.0 

RX 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

KK CP140A CNAME B140AR 
KO 0 0 0.0 0 22 
HC 2 

KK B140AR CNAME CP140A 

0 
FLOW 
0.03 

37.0 
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LINE 

LINE 

189 

HEC-1 INPUT PAGE 4 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK CP141 CNAME B141R 
KO 0 0 0.0 0 22 
HC 2 

KK B141R CNAME CP141 
KM c-111-VP .... - - . .  - 
KO 0 0 0.0 0 22 
RS 2 FLOW 0.0 0.0 
RC 0.035 0.035 0.035 3960.0 0.0111 0.0 
* curve 
RX 0.0 77.0 228.0 232.0 312.0 384.0 405.0 526.0 
RY 5.0 4.2 3.0 1.5 0.0 1.3 3.1 5.2 

KK CP140B CNAME 141 
KO 0 0 0.0 0 22 
HC 2 

KK CP140 CNAME B140R 
KO 0 0 0.0 0 22 
HC 2 

KK B140R CNAME CP140 
KM Curve 
KO 0 0 0.0 0 22 
RS 1 FLOW 0.0 0.0 
RC 0.035 0.03 0.035 1960.0 0.002 0.0 
* curve 
RX Q.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 

HEC-1 INPUT PAGE 5 

KK CP138A CNAME B138AR 
KO 0 0 0.0 0 22 
HC 2 

KK B138AR CNAME CP138A 
KM Curve 
KO 0 0 0.0 0 22 
RS 2 FLOW 0.0 0.0 
RC 0.035 0.03 0.035 3326.0 0.002 0.0 
* curve 
RX 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

KK B139R CNAME CP139 
KM Curve 
KM Curve 
KO 0 0 0.0 0 22 
RS 5 FLOW 0.0 0.0 
RC 0.035 0.035 0.035 11299.0 0.0223 0.0 
* Curve 

Page 3 



LINE 

LINE 

271 

HEC-1 INPUT PAGE 6 

ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK CP138B CNAME 139 
KO 0 0 0.0 0 22 
HC 2 

KK CP138 CNAME B138R 
KO 0 0 0.0 0 22 
HC 2 

KK B138R CNAME CP138 
KM Curve 
KO 0 0 0.0 0 22 
RS 1 FLOW 0.0 0.0 

0.035 0.03 0.035 1450.0 0.0022 0.0 
$C r l trvo 

KK CP135A CNAME B135AR 
KO 0 0 0.0 0 22 
HC 2 

KK B135AR CNAME CP135A 
KM Curve 
KO 0 0 0.0 0 22 
RS 1 FLOW 0.0 0.0 
RC 0.035 0.03 0.035 1665.0 0.0022 0.0 
* Curve 
~x 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

KK 6136 
KO 0 0 0.0 1 22 
BA 1.0 
LG 0.35 0.35 4.1 0.46 37.0 
* %Graph 
UI 0.0 124.7 341.08 716.56 966.55 1346.54 853.54 685.6 569.56 460.58 
UI 344.41 288.76 229.9 168.63 140.58 108.31 93.18 61.02 61.02 41.27 
UI 23.9 23.9 23.9 23.9 23.9 0.0 

KK 8137 
KO 0 0 0.0 1 22 
BA 0.63 
LG 0.35 0.35 4.2 0.43 10.0 
* %Graph 
UI 0.0 212.24 796.1 1312.41 820.81 587.45 381.85 268.52 166.67 116.22 

HEC-1 INPUT PAGE 7 

ID ....... 1 ....... 2. ...... 3.......4.......5.......6.......7.......8.......9...... 10 

UI 74.23 53.2 26.06 26.06 26.06 0.0 

KK CP136 CNAME 813611 
KO 0 0 0.0 0 22 
HC 2 

KK B136R CNAME CP136 
KM Curve 
KO 0 0 0.0 0 22 
RS 3 FLOW 0.0 0.0 
RC 0.035 0.035 0.035 5861.0 0.0139 0.0 
* Curve 
Rx 0.0 77.0 228.0 232.0 312.0 384.0 405.0 526.0 
RY 5.0 4.2 3.0 1.5 0.0 1.3 3.1 5.2 

KK 6135 
KO 0 0 0.0 1 22 
BA 0.38 
LG 0.35 0.35 4.7 0.31 0.0 
* S-Graph 
UI 0.0 56.12 206.66 378.52 562.83 425.96 307.99 246.48 186.78 138.02 
UI 110.91 77.96 62.75 44.57 34.49 27.46 20.7 10.76 10.76 10.76 
UI 10.76 10.76 

KK CP135B CNAME 136 
KO 0 0 0.0 0 22 
HC 2 

KK CP135 CNAME B135R 
KO 0 0 0.0 0 22 
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INPUT 
LINE 

NO. 

117 

295 KK B135R CNAME CP135 
296 KM curve 
297 KO 0 0 0.0 0 22 
298 RS 2 FLOW 0.0 0.0 
299 RC 0.035 0.03 0.035 3490.0 0.0022 0.0 

* curve  
RX 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

308 KK CP133A CNAME B133AR 
309 KO 0 0 0.0 0 22 
3 10 HC 2 

HEC-1 INPUT PAGE 8 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

311 KK B133AR CNAME CP133A 
312 KM curve 
313 KO 0 0 0.0 0 22 
314 RS 2 FLOW 0.0 0.0 
315 RC 0.035 0.03 0.035 3623.0 0.0022 0.0 

* curve  
RX 0.0 37.0 87.0 127.0 227.0 267.0 324.0 467.0 
RY 13.4 17.4 17.4 10.0 10.0 17.4 17.4 19.4 

326 KK B134R CNAME CP134 
327 KM curve  
328 KM curve 
329 KO 0 0 0.0 0 22 
330 RS 3 FLOW 0.0 0.0 
3 3 1  RC 0.035 0.035 0.035 5121.6 0.0096 0.0 -.- 

* curve 
332 RX 0.0  77.0 228.0 232.0 312.0 384.0 405.0 526.0 
333 RY 5.0 4.2 3.0 1.5 0.0 1.3 3 .1  5.2 

KK CP133B CNAME 134 
KO 0 0 0.0 0 22 
HC 2 

343 KK CP133 CNAME B133R 
344 KO 0 0 0.0 0 22 
345 HC 2 

346 KK B133R CNAME CP133 
347 KO 0 0 0.0 0 22 
348 RN 8133R 
349 ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 
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v 

* 

346 B133R 

(***) RUNOFF ALSO COMPUTED AT T H I S  LOCATION .......................................... 
* 
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* FLOOD HYDROGRAPH PACKAGE (HEC-1) : 
VERSION MAY 4.0.16 1991 * * 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * * 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * (916) 551-1748 * * * RUN DATE TIME * 

* 
......................................... 

Lower centennial wash watershed zone A   el in eat ion study 
ILK Engineers f o r  FCDMC contract 2003C061 
Phase I V  100-YR 24-HR Aug 2005 
Sub-Basins South o f  1-10 Freeway 
Green & Ampt ~ a i n f a l l  Loss Method, S-Graph Uni t  Hydrograph 
Normal Depth Channel Routing 

8 I 0  OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN  COMPUTATION INTERVAL 

IDATE 11AN94 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ, 2000 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 71AN94 ENDING DATE 
NDTIME 2235 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 166.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

10 ID INDEX STORM NO. 1 
STRM 4.10 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 2 
STRM 3.89 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECI PITATI 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.03 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 

:ON PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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34 I D  INDEX STORM NO. 3 
STRM 3.76 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

46 I D  INDEX STORM NO. 4 
STRM 3.64 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PAlTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

58 I D  INDEX STORM NO. 5 
STRM 3.51 PRECIPITATION DEPTH 
TRDA 80.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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INDEX STORM NO. 6 
STRM 3.45 PRECIPITATION DEPTH 
TRDA 120.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 7 
STRM 3.36 PRECIPITATION DEPTH 
TRDA 200.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 8 
STRM 3.31 PRECIPITATION DEPTH 
TRDA 300.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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1 0 6  I D  INOEX STORM NO. 9 
STRM 3 . 2 1  PRECIPITATION DEPTH 
TRDA 5 0 0 . 0 0  TRANSPOSITION DRAINAGE AREA 

:ON PATTERN 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 1  
0 . 0 9  
0.01 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

+ 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 
B138AR 3029. 1 2 . 6 7  6 4 3 .  1 8 5 .  62 .  4 .35  

HYDROGRAPH A T  
8 1 3 9  885. 1 2 . 3 3  1 5 5 .  52 .  1 7 .  0 . 6 9  

Page 1 0  



e + 

ROUTED TO 
B139R 

HYDROGRAPH AT 
+ 6 1 3 8  

2 COMBINED AT 
+ ~ ~ 1 3 8 ~  

2 COMBINED AT 
+ Cp138 

ROUTED TO 
+ ~ 1 3 8 ~  

HYDROGRAPH AT 
+ B135A 

2 COMBINED AT 
+ CP135A 

ROUTED TO 
+ B13SAR 

HYDROGRAPH AT 
+ 8 1 3 6  

HYDROGRAPH AT 
+ 8 1 3 7  

2 COMBINED AT 
+ Cp136 

ROUTED TO 
+ B136R 

HYDROGRAPH AT 
8135 

2 COMBINED AT 
+ CP135B 

2 COMBINED AT 
+ Cp135 

ROUTED TO 
+ 613517 

HYDROGRAPH AT 
+ ~ 1 3 3 ~  

HYDROGRAPH AT 
+ 8 1 3 4  

ROUTED TO 
+ B134R 

HYDROGRAPH AT 
+ 8 1 3 3  

2 COMBINED AT 
+ CP133B 

2 COMBINED AT 
+ ~ ~ 1 3 3  

ROUTED TO 
.+ B133R 

*** NORMAL END OF HEC-1 *** 
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.......................................... 
* 

FLOOD HYDRXRAPH PACKAGE (HEC-1) ; 
MAY 1 9 9 1  

VERSION 4.0.1E * * * 
* RUN DATE TIME * 

* 
......................................... 

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

6 0 9  SECOND STREET * * DAVIS,  CALIFORNIA 9 5 6 1 6  
t (916) 551-1748 
* * 

T H I S  PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS H E C l  (JAN 73). HEC~GS,  H E C ~ D B ,  AND HEC~KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE I N P U T  STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81.  T H I S  I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 

HEC-1 I N P U T  PAGE 1 

L I N E  

L I N E  

ID L o w e r  c e n t e n n i a l  w a s h  w a t e r s h e d  z o n e  A D e l i n e a t i o n  S t u d y  
ID ILK E n g i n e e r s  f o r  FCDMC C o n t r a c t  2 0 0 3 C 0 6 1  
I D  Phase I V  100-YR 6-HR AUg 2005 
I D  G r e e n  & A m ~ t  ~ a i n f a l l  L o s s  M e t h o d .  S - G r a ~ h  u n i t  H y d r o g r a ~ h  - - 
ID N o r m a l  ~ e ~ t h  C h a n n e l  R o u t i n a  

-. . -. . . . . 
I D  2 . 8 7 1  4 0 . 0  
* 6 - h o u r  d i s t r i b u t i o n ,  p a t t e r n  3.5 
PC 0 . 0  0 . 0 1 8 2  0 . 0 2 8 1  0 .0413 0 . 0 6 0 4  0 . 0 7 5 9  0 . 0 9 1 6  0 . 1 0 8 8  0 . 1 2 5 4  0 . 1 4 1  
PC 0 . 1 5 8 6  0 . 1 7 8 3  0 . 2 0 5 6  0 .2537 0 . 3 3 6 2  0 . 4 8 7  0 . 6 6 3 6  0 . 7 8 3 6  0 .8535 0 . 8 9 9 1  

HEC-1 INPUT PAGE 2 

PC 0 . 9 3 5 8  0 . 9 5 1 9  0 .9682 0 .9843 1 . 0  
I N  1 5  013AN94 0 
I D  2 . 6 4  1 0 0 . 0  
* 6 - h o u r  d i s t r i b u t i o n ,  p a t t e r n  4 . 1  
PC 0 . 0  0 . 0 2 1 2  0 .0355 0 .0515 0 . 0 7 1 5  0 . 0 8 7 7  0 . 1 0 6  0 . 1 2 6 1  0 .1443 0 . 1 6 1 8  
PC 0 .1812 0 . 2 0 3 6  0 .2347 0 . 2 8 3 7  0 . 3 6 7  0 . 5 0 1  0 . 6 5 5 9  0 .7704 0 . 8 3 9 2  0 . 8 8 6 4  
PC 0 . 9 2 5 6  0 . 9 4 4  0 . 9 6 3 3  0 . 9 8 1 7  1 . 0  
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PAGE 3 

1 0 0  KK CP145 CNAME CP145 
1 0 1  KO 0 0 0 . 0  0 2 2  
1 0 2  RN CP145 

1 0 3  KK 8 1 4 4  
* S-Graph 

1 0 4  KO 0 0 0 . 0  1 2 2  
1 0 5  BA 1 . 0 8  
1 0 6  LG 0 . 3 4  0 . 3 4  4 .3  0 . 4 1  2 9 . 0  

* S-Graph 
1 0 7  U I  0 . 0  1 2 3 . 6 8  2 9 6 . 2 9  6 4 6 . 7 4  9 4 2 . 2 6  1 1 3 6 . 6 6  1 1 7 2 . 6 4  1 0 3 6 . 7 5  7 8 0 . 3 4  582.65 
1 0 8  U I  431.47 318.76 239.32 1 7 8 . 6 7  1 3 1 . 0 9  8 8 . 7 7  84.66 3 3 . 6  3 0 . 1  3 0 . 1  
1 0 9  U I  3 0 . 1  3 0 . 1  0.0 

110 KK CP144 CNAME CP144 
111 KO 0 0 0 . 0  0 2 2  
1 1 2  RN CP144 

SCHEMATIC DIAGRAM OF STREAM NE'TWORK 
INPUT 

L I N E  (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

L I N E  

KK CP149 CNAME CP149 
KO 0 0 0 . 0  0 2 2  
RN CP149 

KK CP148 CNAME CP148 
KO 0 0 0.0 0 2 2  
RN CP148 

KK CP147 CNAME CP147 
KO 0 0 0.0 0 2 2  
RN CP147 

HEC-1 INPUT 

KK CP146 CNAME CP146 
KO 0 0 0 . 0  0 2 2  
RN CP146 
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(***) RUNOFF ALSO COMPUTED A T  T H I S  LOCATION 
................................ 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) : 
t MAY 1 9 9 1  
* VERSION 4.0.1E 
* 

* 
* 

* RUN DATE TIME * 
* 
* 

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

L o w e r  c e n t e n n i a l  w a s h  w a t e r s h e d  z o n e  A D e l i n e a t i o n  S t u d y  
I L K  E n g i n e e r s  f o r  FCOMC c o n t r a c t  2 0 0 3 c 0 6 1  
P h a s e  I V  100-YR 6-HR AUg 2005 
G r e e n  & A m p t  ~ a i n f a l l  L o s s  M e t h o d ,  S-Graph u n i t  H y d r o g r a p h  
N o r m a l  D e p t h  c h a n n e l  R o u t i n g  

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * * 6 0 9  SECOND STREET 
* 

* 
DAVIS, CALIFORNIA 9 5 6 1 6  : 

t (916) 5 5 1 - 1 7 4 8  
* * 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P L O T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 11AN94 STARTING DATE 
I T I M E  0 0 0 0  STARTING TIME 

NQ, 2 0 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 71AN94 ENDING DATE 
NDTIME 2 2 3 5  ENDING T I M E  
ICENT 1 9  CENTURY MARK 

COMPUTATION INTERVAL 0 . 0 8  HOURS 
TOTAL T I M E  BASE 1 6 6 . 5 8  HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

9 I D  INDEX STORM NO. 1 
STRM 3.30 PRECIPITATION DEPTH 
TRDA 0 . 0 1  TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0 . 0 0  0 . 0 0  
0 . 0 0  0 . 0 0  
0 . 0 0  0 . 0 0  

INDEX STORM NO. 2 
STRM 3.28 PRECIPITATION DEPTH 
TRDA 0 . 5 0  TRANSPOSITION DRAINAGE AREA 

INDEX STORM NO. 3 
STRM 3.26 PRECIPITATION DEPTH 
TRDA 1 . 0 0  TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0 . 0 0  0 . 0 0  0 . 0 0  0 .00  0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 . 0 0  0 . 0 0  
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INOEX STORM NO. 4 
STRM 3.17 PRECIPITATION DEPTH 
TRDA 5.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.06 0.06 0.06 0.08 0.08 0.08 0.05 0.05 
0.05 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

INOEX STORM NO. 5 
STRM 3.10 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PAlTERN 
0.00 0.00 
0.01 0.01 
0.00 0.00 
0.01 0.01 
0.03 0.03 
0.04 0.02 
0.00 0.00 
0.00 0.00 

34 I 0  INDEX STORM NO. 6 
STRM 3.00 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

35 P I  PRECIPITATION PATTERN 
0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 
0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 
0.03 0.03 0.05 0.05 0.05 0.06 0.06 0.06 0.04 0.04 
0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

INOEX STORM NO. 7 
STRM 2.94 PRECIPITATION DEPTH 
TROA 30.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 0.01 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.03 0.03 0.05 0.05 0.05 
0.04 0.02 0.02 0.02 0.02 
0.01 0.01 0.01 0.01 0.01 
0.00 0.00 

44 I 0  INDEX STORM NO. 8 
STRM 2.87 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 
0.01 0.01 

INOEX STORM NO. 9 
STRM 2.64 PRECIPITATION DEPTH 
TRDA 100.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 
0.03 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.04 0.04 
0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
B149 2269. 4.58 373. 93. 31. 3.36 
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ROUTED TO 
CP149 

HYDROGRAPH AT 
+ 8 1 4 8  

ROUTED TO 
+ CP148 

HYOROGRAPH AT 
+ 8 1 4 7  

ROUTED TO 
+ CP147 

HYDROGRAPH AT 
+ E l 4 6  

ROUTED TO 
+ CP146 

HYOROGRAPH AT 

ROUTED TO 
+ Cp145 

HYDROGRAPH A1 

ROUTED TO 

*** NORMAL END OF HEC-1 *** 
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.......................................... 
* 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * a :  MY 1991 

* VERSION 4.0.1E * * * 
* RUN DATE TIME * * 
......................................... 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLCGIC ENGINEERING CENTER : 

609 SECOND STREET * DAVIS CALIFORNIA 95616 : 
* (616) 551-1748 
* 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATIO~ INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

LINE 

ID Lower Centennial  wash watershed zone A D e l i n e a t i o n  Study 
ID ILK Engineers f o r  FCDMC c o n t r a c t  2003c061 
I D  Phase I V  100-YR 24-HR AUa 2005 
ID Sub Basins n o r t h  o f  I-10-Freeway 
I 0  Green & Ampt R a i n f a l l  Loss ~ e t h o d ,  S-Graph U n i t  Hydrograph 
I D  Normal Depth Channel Rout ing 
*nTAGRAM 

i o n  
0.005 
0.035 
0.072 

0.12 
0.203 
0.776 
0.869 
0.922 
0.959 
0.989 

0 -. . -. . . . . . 
I D  3.895 10.0 
* 24-hour d i s t r i  b u t i o n  
PC 0.0 0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0.863 0.869 
PC 0.913 0.918 0.922 
PC 0.953 0.956 0.959 
PC 0.983 0.986 0.989 
I N  15 011AN94 0 
30 3.764 20.0 
* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 0.008 0.011 0.014 0.017 0.02 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.06 
PC 0.064 0.068 0.072 0.076 0.08 0.085 0.09 0.095 0 . 1  0.105 
PC 0.11 0.115 0.12 0.126 0.133 0.14 0.147 0.155 0.163 0.172 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908 
PC 0.913 0.918 0.922 0.926 0.93 0.934 0.938 0.942 0.946 0.95 
PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.98 
PC 0.983 0.986 0.989 0.992 0.995 0.998 1.0 
I N  1 5  013AN94 0 -. .-. 
i o  3.637 40;o 
* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 0.008 0.011 0.014 0.017 0.02 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.06 
PC 0.064 0.068 0.072 0.076 0.08 0.085 0.09 0.095 0 . 1  0.105 
PC 0 . 1 1  0.115 0.12 0.126 0.133 0.14 0.147 0.155 0.163 0.172 

HEC-1 INPUT PAGE 2 

ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 
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* 24-hour d i s t r i b u t  
PC 0.0 0.002 
PC 0.029 0.032 
PC 0.064 0.068 
PC 0.11 0.115 
PC 0.181 0.191 
PC 0.735 0.758 
PC 0.856 0.863 
PC 0.913 0.918 
PC 0.953 0.956 
PC 0.983 0.986 
I N  15 01lAN94 

i o n  
0.005 
0.035 
0.072 

0.12 
0.203 
0.776 
0.869 
0.922 
0.959 
0.989 

0 

* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0.863 0.869 
PC 0.913 0.918 0.922 
PC 0.953 0.956 0.959 
PC 0.983 0.986 0.989 
I N  15 013AN94 0 
I D  3.362 200.0 
* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0.863 0.869 
PC 0.913 0.918 0.922 
PC 0.953 0.956 0.959 
PC 0.983 0.986 0.989 
I N  15 01lAN94 0 
I D  3.305 300.0 

LINE 

* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 0.008 0.011 0.014 0.017 0.02 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.06 
PC 0.064 0.068 0.072 0.076 0.08 0.085 0.09 0.095 0 . 1  0.105 
PC 0.11 0.115 0.12 0.126 0.133 0.14 0.147 0.155 0.163 0.172 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908 

HEC-1 INPUT PAGE 3 

ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 

* 24-hour d i s t r i b u t i o n  
PC 0.0 0.002 0.005 
PC 0.029 0.032 0.035 
PC 0.064 0.068 0.072 
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.735 0.758 0.776 
PC 0.856 0.863 0.869 
PC 0.913 0.918 0.922 
PC 0.953 0.956 0.959 
PC 0.983 0.986 0.989 

KK CP149 CNAME CP149 
KO 0 0 0.0 0 22 
RN CP149 

KK CP148 CNAME CP148 
KO 0 0 0.0 0 22 
RN CP148 

BA 1.38 
LG 0.34 0.34 3.95 0.48 2.0 
* s s r a p h  
U I  0.0 154.88 357.11 788.73 1158.53 1408.73 1475.35 1335.26 1022.59 763.46 
U I  573.9 426.59 315.79 246.97 169.58 127.88 106.02 64.48 37.7 37.7 
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a L W 4 - 2 4 N . a u t  
1 4 4  U I  3 7 . 7  37 .7  37.7 

HEC-1 INPUT 

L I N E  I D . .  ..... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
PAGE 4 

1 5 5  KK CP146 CNAME CP146 
1 5 6  KO 0 0 0 . 0  0 2 2  
1 5 7  RN CP146 

1 5 8  KK 8 1 4 5  
* S-Graph 

1 5 9  KO 0 0 0 . 0  1 2 2  
1 6 0  BA 1 . 5 3  
1 6 1  LG 0 . 3 3  0 . 3 4  4 . 4  0 .38  31.0  

* S - ~ r a p h  
1 6 2  U I  0 . 0  204.42 643.84 1271.77 1 7 7 6 . 5 7  1952.3  1 7 3 7 . 4  1 2 5 9 . 8 1  8 9 6 . 0 8  6 3 2 . 6 9  
1 6 3  U I  4 3 8 . 3 6  327.99 216.67 145.75 1 1 9 . 1 3  49.75 49.75 49.75 49.75 0 . 0  

1 6 4  KK CP145 CNAME CP145 
1 6 5  KO 0 0 0 . 0  0 2 2  
1 6 6  RN CP145 

1 6 7  KK 8 1 4 4  

INPUT 
L I N E  

NO. 

1 1 7  

1 7 4  KK CP144 CNAME CP144 
1 7 5  KO 0 0 0 . 0  0 2 2  
1 7 6  RN CP144 
1 7 7  ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

(. ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

(***I RUNOFF ALSO COMPUTED AT T H I S  LOCATION .......................................... 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * M Y  1 9 9 1  * VERSION 4.0 .1E 
* 

* 
* RUN DATE TIME * * 
.................................... 
* 

.................................. 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * * 6 0 9  SECOND STREET 
* 

* 
DAVIS. CALIFORNIA 9 5 6 1 6  * (916)  551-1748 

* * 
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ENGL 

Lower  C e n t e n n i a l  Wash w a t e r s h e d  zone A D e l i n e a t i o n  s t u d y  
I L K  E n g i n e e r s  f o r  FCDMC C o n t r a c t  2003C061 
Phase I V  100-YR 24-HR Aug 2005 
s u b  B a s i n s  n o r t h  o f  1-10 Freeway 
Green  & Ampt R a i n f a l l  Loss  Method,  S-Graph U n i t  Hyd rog raph  
Normal  D e p t h  Channel  R o u t i n g  

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1JAN94 STARTING DATE 
I T I M E  0000 STARTING TIME 

NQ , 2000 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 7JAN94 ENDING DATE 
NDTIME 2235 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 166.58 HOURS 

I S H  UNITS - - . . . . . - . - 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

INDEX STORM NO. 1 
STRM 4.10 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 2 
STRM 3.89 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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LCh'4-24N.0~t 
INDEX STORM NO. 3 

STRM 3.76 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 4 
STRM 3.64 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 5 
STRM 3.51 PRECIPITATION DEPTH 
TRDA 80.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 6 
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L C W 4 - 2 4 N . 0 ~ t  
STRM 3.45 PRECIPITATION DEPTH 
TRDA 120.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PAlTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 7 
STRM 3 . 3 6  PRECIPITATION DEPTH 
TRDA 200.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.03 0.09 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 8 
STRM 3.31 PRECIPITATION DEPTH 
TRDA 300.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.01 0.01 0.01 
0.03 0.09 0.09 
0.01 0.01 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

INDEX STORM NO. 9 
STRM 3.21 PRECIPITATION DEPTH 

Page 6 



LCW4-24N.0~t 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

PRECIPIl 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.03 
0 .01  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

'ION PATTERN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.09 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ 8149 2398. 12.58 361. 91. 30. 3.36 

ROUTED TO 
+ CP149 2398. 12.58 361. 91. 30. 3.36 

HYDROGRAPH AT 
8148 2183. 12.42 266. 66. 22. 2.98 

ROUTED TO 
CP148 2183. 12.42 266. 66. 22. 2.98 

HYDROGRAPH AT 
+ 8147 1287. 12.42 147. 38. 13. 1.38 

ROUTED TO 

HYDROGRAPH AT 
+ 8146 1378. 12.42 158. 39. 13. 1.50 

ROUTED TO 
+ CP146 1378. 12.42 158. 39. 13. 1.50 

HYDROGRAPH AT 
8145 1987. 12.33 

ROUTED TO 
+ CP145 1987. 12.33 259. 

HYDROGRAPH AT 
+ 8144 1219. 12.33 177. 

ROUTED TO 

*** NORMAL END OF HEC-1 *** 
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SINGLE BASIN COMPARISON 



1 .o 
Basin Area (sq mi) 

Lower Centennial Wash Watershed Phase IV 
HEC-1 Single Basin Comparison 

24-hr Storm 

I -REGIONAL REGRESSION - MALVIC -USGS I 



Lower Centennial Wash Watershed Phase IV 
HEC-1 Single Basin Comparison 

6-hr Storm 

1 .o 
Basin Area (sq mi) 

- REGIONAL REGRESSION - MALVIC -USGS I 



Lower Centennial Wash Watershed Phase IV 
HEC-1 Single Basin Flow Equations 

24-hr Storm 

Basin Area (sq mi) Note: This equation was developed from basins 
with areas ranging from 0.38-3.36 square miles 



Lower Centennial Wash Watershed Phase IV 
HEC-1 Single Basin Flow Equations 

6-hr Storm 

Basin Area (sq mi) Note: This equation was developed from basins 
with areas ranging from 0.38-3.36 square miles 



Lower Centennial Wash Watershed Phase IV 
HEC-I Concentration Point Comparison 

24-hr Storm 
10000 

h 

V) 
Ic 
0 - 1000 3 
0 
ii 

100 
1 .o 10.0 

Basin Area (sq mi) 

- REGIONAL REGRESSION - MALVIC - USGS 



Lower Centennial Wash Watershed Phase IV 
HEC-I Concentration Point Comparison 

6-hr Storm 

10.0 

Basin Area (sq mi) 

--REGIONAL REGRESSION - MALVIC U S G S  



Lower Centennial Wash Watershed Phase IV 
HEC-1 Concentration Point Flow Equations 

24-hr Storm 
10000 

h 
V) 
rC 
0 - 1000 z 
ii 

100 
1 .o 10.0 

Basin Area (sq mi) Note: This equation was developed from basins 
with areas ranging from 1.07-3.36 square miles 



Lower Centennial Wash Watershed Phase IV 
HEC-1 Concentration Point Flow Equations 

6-hr Storm 

10.0 

Basin Area (sq mi) Note: This equation was developed from basins 
with areas ranging from 1.07-3.36 square miles 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

Appendix E Hydraulic Analysis Supporting 
Documentation 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

E.l Roughness Coefficient Estimation 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

Field Reconnaissance 

The JLK Engineers Team visited Lower Centennial Phase IV on May 12, 2005 
and September 20, 2005. The purpose of these site visits was to investigate the 
watershed and floodplain conditions, obtain photographs and estimate Manning's 
roughness coefficients, n. The aerial photographs and the USGS maps show 
that there is no development in Phase IV that will affect the hydrologic and 
floodplain, which was verified with the site visits. The table below shows the 
Latitude and Longitude coordinates for the photo locations. The following exhibit 
shows the locations of the photographs with their corresponding numbers. 
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Photograph 2 - Looking Upstream at Channel 
Wash: T2NR9WS2-1 Reach 1 



Wash: T2NR9WS2-1 Reach 1 - 

Photograph 4 - Looking Upstream at Right Bank 
Wash: T2NR9WS2-1 Reach 1 



, , dph 6 - Look11 Upstream 
Wash: T2NR9WS2-2 Reach 1 
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Photograph 7 - Looking Upstream at Left Bank 
Wash: T2NR9WS2-2 Reach 1 

Photograph 8 - Looking Upstream at Right Bank 
Wash: T2NR9WS2-2 Reach 1 



rnotograpn Y - LooKlng Uownstream at Gulvert Crossing 
Wash: T2NR9WS2-2 Reach 1 

Photograph 1 0 - Channel Bottom 
Wash: T2NR9WS12-1 Reach 1 



m 
Photograph 1 1 - Looking Upstream at Channel 

Wash: T2NR9WS12-1 Reach 1 

Photograph 1 2 - Lookll Upstream a r  L ~ R  ~ a n k  
Wash: T2NR9WS12-1 Reach 1 



',+ye- w.. ;:; . 

u 
Photograph 13 - Looking Upstream at Right Bank 

Wash: T2NR9WS12-1 Reach 1 

r I I ~ L U ~ I  aph I -+ - LUU~II ly W U ~ ~ S L I  w a l  I I ai ~rtlvert CIU~SII ly 
Wash: T2NR9WS12-1 Reach 1 



I 
Photograph 15 - Channel Bottom 
wash: T ~ N R ~ W S ~  2-2 Reach 1 

F .  tog. -4h 16 - Loo .... .g L,-tream ,. ,. ,,, ,, ,,, 
Wash: T2NR9WS12-2 Reach 1 



rnorograph 1 - Looking Upstream at  eft BanK 
Wash: T2NR9WS12-2 Reach 1 

Photograph 1 b - Luunll ~y upairualll ai nlyr IL DaIlK 

Wash: T2NR9WS12-2 Reach 1 



Photograph 19 - Looking Downstream at Culvert Cro,,,ng 
Wash: T2NR9WS12-2 Reach 1 

photographZ Channel Ettorn 
Wash: T2NR8WS8-2 Reach 1 



rnotograpn 21 - Looking Upstream at Channel 
Wash: T2NR8WS8-2 Reach 1 

m 
PI lutuyl a w l  1 rr - ~ooking Upstream at Lefi ~ a n k  

Wash: T2NR8WS8-2 Reach 1 



Photograph 23 - Looking Upstream at Right Bank 
Wash: T2NR8WS8-2 Reach 1 

Wash: T2NR8WS8-2 Reach 1 
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Photograph 26'- ~ o o k i n ~  Upstream at Channel 

Wash: T2NR8WS34 Reach 1 



photograFh 27 - Looking Upstream at Left ~ a n k  
Wash: T2NR8WS34 Reach 1 

Photograph 28 - Looking Upstream at Right Bank 
Wash: T2NR8WS34 Reach 1 



I 
photograph 29 - Channel Bottom 
wash: TI NR8WS29-2 Reach 4 

r I luruyl apll GU - Luunll IY WUWI IPLI at Channb~ 
Wash: TI NR8WS29-2 Reach 4 



Photograph 31 - Looking Downstream at Right Bank 
Wash: T I  NR8WS29-2 Reach 4 

Wash: TI N R ~ W S ~ Q - 2  Reach 4 



Photograph 33 - Channel Bottom 
Wash: T1 NR8WS8 Reach 1 

- -- 

2hotograpl I a - L U U K ~ ~ ~  3psl1 ~ a m  at Channel 
Wash: T1 NR8WS8 Reach 1 
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Photograph 35 - Looking Upstream at ~ e f t  Bank 

Wash: T I  NR8WS8 Reach 1 

Wash: T I  NR8WS8 Reach 1 





Wash: T1 N R ~ W S ~  7 Reach 1 

Wash: T I  N R ~ W S I ~  Reach 1 



Photograph 41 - Channel Bottom 
Wash: T1 NR8WS29-2 Reach 3 

P ~ I U L U ~ I  aph 4~ - Luunll ly u u w l  la11 Gal I I ai UI la1 11 IGI 

Wash: TI  NR8WS29-2 Reach 3 



rnotograpn 43 - Looking Downstream at Right Bank 
Wash: T I  NR8WS29-2 Reach 3 



Photograph 45 - Channel Bottom 
Wash: T1 NR8WS20 Reach 1 

r r  luiuyrapr I 49 - LUUKI~IY upstrearrl bnannel 
Wash: T1 NR8WS20 Reach 1 



- .  
Wash: TI  N R ~ W S ~ O  Reach 1 



rnotograph 49 - Looking Downstream at Channel 
Wash: TI  NR8WS20 Reach 1 

wash: ~l NR8WS29-2 Reach 1 



Photograph 51 - Looking Downstream at Channel 
Wash: TI  NR8WS29-2 Reach 1 

r I ~uruyl awl I ar - LUU~II ly uuwl lau eal I I a1 n~yr 11 Dar IK 

Wash: TI NR8WS29-2 Reach 1 
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rnotograpn 53T~ooklng Downstream at Left Bank 

Wash: T I  NR8WS29-2 Reach 1 

wash: ~l NR8WS29-1 Reach 1 



Photograph 55 - Looking Upstream at Channel 
Wash: T I  NR8WS29-1 Reach 1 

Wash: T I  NR8WS29-1 Reach 1 



photograph 57 - Looking Upstream at Right Bank 
Wash: T I  NR8WS29-1 Reach 1 

- - 
Wash: T I  N R ~ W S ~ ~ - 1  Reach 1 



Lower Centennial Wash Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

Manning's "n" Value Determination 

The procedure used to determine Manning's roughness coefficient, "n", is outlined in the 
USGS publication "Estimated Manning's Roughness Coefficients for Stream Channels 
and Flood Plains in Maricopa County, Arizona" (April 1991). The following equation was 
used: 

Where n = estimated Manning's roughness coefficient 
nb= base value of n for a straight, uniform channel, 
nl= value for surface irregularities, 
n2= value for obstruction, 
ns= value for vegetation, 
n4= value for variation in channel cross section, and 
m = degree of meandering. 

"Guidelines and Specifications for Flood Hazard Mapping Partners" (February 2002) 
recommends that the number of cross sections be minimized to one or two sections that 
are representative of the entire flooding source. In addition, Manning roughness 
coefficients should be estimated from field inspection and should be minimized by 

0 
choosing values that are representative of the entire flooding source. 

Based on the site visit the washes within Lower Centennial Phase IV are very similar 
with the exception of the washes north of 1-10 freeway and east of the Harquahala 
Diversion Channel. The base n, nb, is established by the size of the bed material of the 
channel. Material ranging from 0.08-2.5 inches is classified as gravel and the base n 
value ranges from 0.028-0.035. The value 0.030 was chosen for Lower Centennial 
Phase IV washes with the exception of the Saddleback Diversion Channel with larger 
gravel that had a nb of 0.035. The degree of irregularity was smooth for the channel and 
minor (slightly eroded or scoured side slopes) for the overbanks. The n, value for the 
channel was 0.000 and for the overbanks was 0.003. The effect of obstruction in the 
channel is negligible (few scattered obstructions, less than 5% of the cross-sectional 
area) and minor (obstructions occupy 5%-15% of the cross sectional area) for the 
overbanks. The values of n2 chosen were 0.002 for the channel and 0.010 for the 
overbanks. The majority of the channels were free of vegetation and the overbanks had 
medium (moderately dense stemmy grass, weeds, or tree seedlings, moderately dense 
brush) vegetation. The value of n3 for the channel was 0.000 and 0.015 for the 
overbanks. The variation in channel cross section size and shape changes gradually so 
n4 is 0.000. The degree of meandering is minor so a value of 1 was used for m. The 
Table below summarizes the Manning's roughness coefficients for Phase IV. 





Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

E.2 Cross Section Plots 

(See E.5 Hydraulic Calculations) 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

E.3 Expansion and Contraction Coefficients 

(This report does not include expansion and contraction coefficients) 



Culvert DesignerlAnalyzer Report 
4303+12 EXIST 3-1 O'x7' RCBC 

Storm Event Design Discharge 2,024.46 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 2,024.46 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation NIA ft 

Name Description Discharge HW Elev Velocity 

Culvert-I 3-10 x 7 ft Box 2,024.46 cfs 1,221.20 ft 13.16 ftls 
Weir Not Considered NIA NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
0511 6/06 05:17:39 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of 2 



Culvert DesignerlAnalyzer Report 
4303+12 EXIST 3-1 O'x7' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,221.20 fl Discharge 2,024.46 cfs 
Inlet Control HW Elev 1,221.17 fl Tailwater Elevation NIA fl 
Outlet Control HW Elev 1,221.20 fl Control Type Outlet Control 
Headwater Depth1 Height 1.30 

Grades 

Upstream Invert 1,212.08 fl Downstream Invert 1,211.84 fl 
Length 62.50 fl Constructed Slope 0.003840 ftJR 

- - - - -- 

Hydraulic Profile 

Profile S2 Depth, Downstream 5.13 fl 

Slope Type Steep Normal Depth 5.13 fl 
Flow Regime Supercritical Critical Depth 5.21 ft 

Velocity Downstream 13.16 ft/s Critical Slope 0.003680 Wft 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material 
Section Size 

Concrete Span 
10 x 7 ft Rise 

Number Sections 3 

tlet Control Properties 

Outlet Control HW Elev 1,221.20 ft Upstream Velocity Head 2.61 fl 
Ke 0.50 Entrance Loss 1.30 fl 

lnlet Control Properties 

Inlet Control HW Elev 1,221.17 fl Flow Control Transition 

Inlet Type 90 and 15 ' wingwall flares Area Full 
K 0.061 00 HDS 5 Chart 
M 0.75000 HDS 5 Scale 
C 0.04000 Equation Form 
Y 0.80000 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase-4-delineation\culverts\ilO-cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
05/16/06 05: 1739 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerlAnalyzer Report 
4305+96 EXIST 3-1 O'x7' RCBC 

alysis Component 

Storm Event Design Discharge 1,958.23 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 1,958.23 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation NIA R 

Name Description Discharge HW Elev Velocity 

Culvert-I 3-10 x 7 ft Box 1,958.23 cfs 1,221 .OO ft 13.00 ft/s 

Weir Not Considered NIA , NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: REF Consulting 
h:\ ... \phase~4~delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
0511 6/06 05:16:22 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Culvert DesignerIAnalyzer Report 
4305+96 EXIST 3-1 O'x7' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,221.00 ft Discharge 1,958.23 cfs 
Inlet Control HW Elev 1,220.84 ft Tailwater Elevation N/A ft 
Outlet Control HW Elev 1,221 .OO ft Control Type Outlet Control 
Headwater Depth1 Height 1.27 

Grades 

Upstream Invert 
- 

1,212.08 ft Downstream Invert 
Length 60.50 ft Constructed Slope 0.003802 Wft 

Hydraulic Profile 

Profile S2 Depth, Downstream 5.02 ft 

Slope Type Steep Normal Depth 5.02 ft 
Flow Regime Supercritical Critical Depth 5.10 ft 
Velocity Downstream 13.00 Ws Critical Slope 0.003653 Wft 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 ft 

Section Size 10 x 7 ft Rise 7.00 ft 
Number Sections 3 

tlet Control Properties 

Outlet Control H W  Elev 1,221.00 ft Upstream Velocity Head 2.55 ft 

Ke 0.50 Entrance Loss 1.27 ft 

lnlet Control Properties 

Inlet Control HW Elev 1,220.84 ft Flow Control Transition 

Inlet Type 90 and 15 " wingwall flares Area Full 210.0 ft2 
K 0.06100 HDS 5 Chart 8 
M 0.75000 HDS 5 Scale 2 
C 0.04000 Equation Form 1 
Y 0.80000 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase-4-delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
0511 6/06 051 6:22 PM O Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerlAnalyzer Report 
4308+80 EXIST 3-1 0 .~7 '  RCBC 

alysis Component 

Storm Event Design Discharge 2,024.46 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 2,024.46 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation NIA fl 

Name Description Discharge HW Elev Velocity 

Culvert-1 3-10 x 7 fl Box 2,024.46 cfs 1,221.20 fl 13.1 1 Ws 

Weir Not Considered N/A NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: REF Consulting 
h:\ ... \phase~4~delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
0511 6/06 05:14:25 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Culvert DesignerlAnalyzer Report 
4308+80 EXIST 3-1 01x7' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,221.20 ft Discharge 2,024.46 cfs 
Inlet Control HW Elev 1,221.17 ft Tailwater Elevation N/A ft 
Outlet Control HW Elev 1,221.20 ft Control Type Outlet Control 
Headwater Depth/ Height 1.30 

Grades 

Upstream Invert 1,212.08 ft Downstream Invert 1,211.85 ft 
Length 60.50 ft Constructed Slope 0.003802 Wft 

Hydraulic Profile 

Profile S2 Depth, Downstream 5.15 ft 
Slope Type Steep Normal Depth 5.15 ft 
Flow Regime Supercritical Critical Depth 5.21 ft 
Velocity Downstream 13.11 Ws Critical Slope 0.003680 Wft 

Section 

Section Shape 
Section Material 
Section Size 
Number Sections 

Box Mannings Coefficient 
Concrete Span 

lOx7f t  Rise 
3 

tlet Control Properties 

Outlet Control H W  Elev 1.221.20 ft Upstream Velocity Head 2.61 ft 

Ke 0.50 Entrance Loss 1.30 ft 

-- - - 

lnlet Control Properties 

Inlet Control HW Elev 1,221.17 ft Flow Control 
Inlet Type 90 and 15 " wingwall flares Area Full 
K 0.06100 HDS 5 Chart 
M 0.75000 HDS 5 Scale 
C 0.04000 Equation Form 
Y 0.80000 

Transition 
210.0 ft2 

8 
2 
1 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
05/16/06 05:14:25 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerlAnalyzer Report 
4322+17 EXIST 3-1 0 .~6 '  RCBC 

lysis Component 

Storm Event Design Discharge 1,728.44 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 1,728.44 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 
- - - - - -- 

Tailwater Elevation NIA ft 

Name Description Discharge HW Elev Velocity 

Culvert-I 3-10 x 6 ft Box 1,728.44 cfs 1,223.50 ft 12.63 ftls 

Weir Not Considered NIA NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: REF Consulting 
h:\ ... \phase~4~delineation\culverts\i1O~cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
05/16/06 05:20:15 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Culvert DesignerlAnalyzer Report 
4322+17 EXIST 3-1 O'x6' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,223.50 ft Discharge 1,728.44 cfs 
Inlet Control HW Elev 1,223.50 ft Tailwater Elevation NIA ft 

Outlet Control HW Elev 1,223.27 ft Control Type Inlet Control 
Headwater Depth1 Height 1.41 

Grades 

Upstream Invert 1,215.06 ft Downstream Invert 1,214.86 ft 

Length 51.75 ft Constructed Slope 0.003865 Wft 

Hydraulic Profile 

Profile S2 Depth, Downstream 
Slope Type Steep Normal Depth 
Flow Regime Supercritical Critical Depth 
Velocity Downstream 12.63 Ws Critical Slope 

4.56 ft 

4.55 ft 
4.69 ft 

0.003555 Wft 

Section 

Section Shape Box Mannings Coefficient 0.01 3 

Section Material Concrete Span 10.00 ft 

Section Size l O x 6 f t  Rise 6.00 ft 

Number Sections 3 

tlet Control Properties 

Outlet Control HW Elev 
Ke 

1,223.27 ft Upstream Velocity Head 
0.50 Entrance Loss 

--- -- - 

lnlet Control Properties 

Inlet Control HW Elev 1.223.50 ft Flow Control Transition 

Inlet Type 90 and 15 " wingwall flares Area Full 180.0 f12 
K 0.06100 HDS 5 Chart 8 
M 0.75000 HDS 5 Scale 2 
C 0.04000 Equation Form 1 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase-4-delineation\culverts\ilO-cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
05/16/06 05:20:15 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerlAnalyzer Report 
4327+70 D I S T  3-1 O'XS RCBC 

Storm Event Design Discharge 1,372.62 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 1,372.62 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation NIA ft 

Name Description Discharge HW Elev Velocity 

Culvert-1 3-10 x 5 ft Box 1,372.62 cfs 1,224.00 ft 11.77 Ws 

Weir Not Considered NIA NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: REF Consulting 
h:\ ... \phase-4-delineation\culverts\ilO-cap.cvrn AMERICAN ENGINEERING CulvertMaster v l  .O 
05/16/06 05:21:41 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page I of 2 



Culvert DesignerlAnalyzer Report 
4327+70 EXIST 3-lO'X5' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,224.00 ft Discharge 
Inlet Control HW Elev 1,224.00 ft Tailwater Elevation 
Outlet Control HW Elev 1,223.70 ft Control Type 
Headwater Depth1 Height 1.47 

1,372.62 cfs 
NIA ft 

lnlet Control 

Grades 
-- 

Upstream Invert 
- - - 

1,216.66 ft Downstream Invert 
Length 50.00 ft Constructed Slope 0.003800 fUft 

Hydraulic Profile 

Profile S2 Depth, Downstream 3.89 ft 
Slope Type Steep Normal Depth 3.86 ft 
Flow Regime Supercritical Critical Depth 4.02 ft 

Velocity Downstream 11.77 ftls Critical Slope 0.003402 Wft 

Section 

Section Shape Box Mannings Coefficient 0.01 3 
Section Material Concrete Span 10.00 ft 

Section Size 1Ox5ft  Rise 5.00 ft 

Number Sections 3 

tlet Control Properties 

Outlet Control HW Elev 1,223.70 ft Upstream Velocity Head 2.01 ft 

Ke 0.50 Entrance Loss 1.01 ft 

lnlet Control Properties 

Inlet Control HW Elev 1,224.00 ft Flow Control Submerged 

Inlet Type 90 and 15 " wingwall flares Area Full 150.0 ft2 
K 0.06100 HDS 5 Chart 8 
M 0.75000 HDS 5 Scale 2 
C 0.04000 Equation Form 1 
Y 0.80000 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
05/16/06 0521 :41 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerlAnalyzer Report 
4333+30 EXIST 3-1 O'x4' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,224.80 ft Discharge 
Inlet Control HW Elev 1,224.80 ft Tailwater Elevation 
Outlet Control HW Elev 1,224.46 ft Control Type 
Headwater Depth1 Height 1.55 

1,039.52 cfs 
N/A ft 

lnlet Control 

- - - - -  - 

Grades 

Upstream Invert 1,218.61 ft Downstream Invert 1,218.30 ft 

Length 53.00 ft Constructed Slope 0.005849 Wft 

Hydraulic Profile 

Profile S2 Depth, Downstream 2.94 ft 

Slope Type Steep Normal Depth 2.72 ft 

Flow Regime Supercritical Critical Depth 3.34 ft 

Velocity Downstream 11.79 Ws Critical Slope 0.003259 Wft 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 ft 

Section Size l O x 4 f t  Rise 4.00 ft 

Number Sections 3 

tlet Control Properties 

Outlet Control HW Elev 1,224.46 ft Upstream Velocity Head 1.67 ft 

Ke 0.50 Entrance Loss 0.84 fl 

lnlet Control Properties 

Inlet Control HW Elev 1,224.80 ft Flow Control Submerged 

Inlet Type 90 and 15 " wingwall flares Area Full 120.0 ft2 

K 0.06100 HDS 5 Chart 8 
M 0.75000 HDS 5 Scale 2 

C 0.04000 Equation Form 1 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
0511 6/06 05:23:12 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerlAnalyzer Report 
4333+30 EXIST 3-1 O'x4' RCBC 

--- 

Storm Event Design Discharge 1,039.52 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 1,039.52 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation NIA ft 

Name Description Discharge HW Elev Velocity 

Culvert-1 3-10 x 4 ft Box 1,039.52 cfs 1,224.80 ft 11.79 ftls 
Weir Not Considered NIA NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: REF Consulting 
h:\ ... \phase~4~delineation\culverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
05/16/06 05:23:12 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Culvert DesignerIAnalyzer Report 
4448+80 EXIST 3-1 O'x4' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,198.00 fl Discharge 1,170.39 cfs 
Inlet Control HW Elev 1,198.00 ft Tailwater Elevation NIA ft 

Outlet Control HW Elev 1,197.24 ft Control Type Inlet Control 
Headwater Depth1 Height 1.75 

-- - 

Grades 

Upstream Invert 1,191.00 ft Downstream Invert 1,190.84 ft 
Length 63.50 ft Constructed Slope 0.002520 Wft 

Hydraulic Profile 

Profile M2 Depth, Downstream 3.62 ft 
Slope Type Mild Normal Depth NIA ft 
Flow Regime Subcritical Critical Depth 3.62 ft 
Velocity Downstream 10.79 ft/s Critical Slope 0.003315 Wft 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 ft 
Section Size l O x 4 f t  Rise 4.00 ft 
Number Sections 3 

tlet Control Properties 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~delineation\culverts\i1O~cap.cvm AMERICAN ENGINEERING CulvertMaster v l  .O 
0511 6/06 05:24:38 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 

Outlet Control HW Elev 1,197.24 ft Upstream Velocity Head 1.58 ft 

Ke 0.50 Entrance Loss 0.79 ft 

lnlet Control Properties 

Inlet Control HW Elev 1,198.00 ft Flow Control Submerged 

Inlet Type 90 and 15 " wingwall flares Area Full 120.0 f12 
K 0.06100 HDS 5 Chart 8 
M 0.75000 HDS 5 Scale 2 
C 0.04000 Equation Form 1 



Culvert DesignerIAnalyzer Report 
4448+80 EXIST 3-101x4' RCBC 

Storm Event Design Discharge 1,170.39 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 1,170.39 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 
- 

Tailwater Elevation NIA R 

Name Descriotion Discharge HW Elev Velocity 

Culvert-1 3-10 x 4 R Box 1,170.39 cfs 1,198.00 ft 10.79 Ws 

Weir Not Considered NIA NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase-4-delineation\~ulverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
05/16/06 05:24:38 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page I of 2 



Culvert DesignerlAnalyzer Report 
4451 +90 EXIST 3-1 O'x4' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,197.50 fl Discharge 1,090.75 cfs 
Inlet Control HW Elev 1,197.50 fl Tailwater Elevation NIA fl 
Outlet Control HW Elev 1,196.95 fl Control Type Inlet Control 
Headwater Depth1 Height 1.62 

- - - - 

Grades 

Upstream Invert 1,191.00 ft Downstream Invert 1,190.86 fl 
Length 58.00 fl Constructed Slope 0.002414 Wft 

Hydraulic Profile 

Profile M2 Depth, Downstream 3.45 fl 
Slope Type Mild Normal Depth NIA ft 
Flow Regime Subcritical Critical Depth 3.45 ft 
Velocity Downstream 10.54 Ws Critical Slope 0.003281 Wft 

Section 

Section Shape Box Mannings Coefficient 0.01 3 
Section Material Concrete Span 10.00 ft 
Section Size l O x 4 f t  Rise 4.00 fl 
Number Sections 3 

tlet Control Properties 

Outlet Control HW Elev 1,196.95 fl Upstream Velocity Head 1.50 fl 
Ke 0.50 Entrance Loss 0.75 fl 

lnlet Control Properties 

Inlet Control HW Elev 1,197.50 ft Flow Control Submerged 
Inlet Type 90 and 15 " wingwall flares Area Full 120.0 ft2 
K 0.06100 HDS 5 Chart 8 
M 0.75000 HDS 5 Scale 2 
C 0.04000 Equation Form 1 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~delineation\cuiverts\ilO~cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
0511 6/06 05:25:53 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerIAnalyzer Report 
4451 +SO EXIST 3-1 O'x4' RCBC 

alysis Component 

Storm Event Design Discharge 1,090.75 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 1,090.75 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation NIA fl 

Name Description Discharge HW Elev Velocity 

Culvert-1 3-10 x 4 fl Box 1,090.75 cfs 1,197.50 ft 10.54 fVs 
Weir Not Considered NIA NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase-4-delineation\culverts\ilO-cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
0511 6/06 052553 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Culvert DesignerlAnalyzer Report 
4507+87 EXIST 2-1 O'x4' RCBC 

Culvert Summary 

Computed Headwater Elevation 1,230.90 ft Discharge 780.65 cfs 
Inlet Control HW Elev 1,230.90 ft Tailwater Elevation NIA ft 

Outlet Control HW Elev 1,230.23 ft Control Type Inlet Control 
Headwater Depth1 Height 1.75 

Grades 

Upstream lnvert 1,223.90 ft Downstream Invert 1,223.58 ft 

Length 72.00 ft Constructed Slope 0.004444 Wft 

Hydraulic Profile 

Profile S2 Depth, Downstream 4.00 ft 

Slope Type Steep Normal Depth NIA ft 

Flow Regime Supercritical Critical Depth 3.62 i t  

Velocity Downstream 9.76 Ws Critical Slope 0.003315 ft~ft 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 ft 

Section Size l O x 4 f t  Rise 4.00 ft 

Number Sections 2 

tlet Control Properties 

Outlet Control HW Elev 1,230.23 ft Upstream Velocity Head 1.81 i t  

Ke 0.50 Entrance Loss 0.90 i t  

lnlet Control Properties 

Inlet Control HW Elev 1,230.90 ft Flow Control Submerged 

Inlet Type 90 and 15 ' wingwall flares Area Full 80.0 ft2 

K 0.06100 HDS 5 Chart 8 
M 0.75000 HDS 5 Scale 2 
C 0.04000 Equation Form 1 
Y 0.80000 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~delineation\culverts\i1O~cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
0511 6/06 052750 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Culvert DesignerIAnalyzer Report 
4507+87 EXIST 2-1 O'x4' RCBC 

alysis Component 

Storm Event Design Discharge 780.65 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 780.65 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation NIA ft 

Name Description Discharge HW Elev Velocity 

Culvert-1 2-10 x 4 ft Box 780.65 cfs 1,230.90 ft 9.76 Ws 
Weir Not Considered NIA NIA NIA 

Project Title: LOWER CENTENNIAL PHASE IV Project Engineer: RBF Consulting 
h:\ ... \phase~4~deIineation\culverts\i1O~cap.cvm AMERICAN ENGINEERING CulvertMaster v1.0 
0511 6106 05:27:50 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Culvert DesignerlAnalyzer Report 
4507+87 EXIST 2-10'~4' RCBC 

Analfiis Cdrnpanent 

Storm Event Design aiid-rafge 887.00 ds 

Peak Discharge Melhod: User-Speclfred 

Oeslgn Dlsthargs 867.00 cfs Check Discharge 0.00 cfs 
A 

Pear$ Vge: L O ~ R  CEMENMW PHASE N Profed Engineer. JLK Enlfiner:rs 
hnpdabWslblgssYtkS-255W&1 Qcvm &AENW ENG1NEEtlND WrertMasW vl-0 
Q~~ 64:1)7:44 Phi O Hsestad AlettKxfs, l n ~ .  37 B m W e  Road V&teWfy, M W08 USA f2033755168Ei Page 1 of 2 



Culvert DesignerlAnalyzer Report 
4507.t.87 EXIST 2-IWx4 RCBC 

Culvert Summary 

Computed Headwater Elevation 1,23201 li Discharge 887.00 cts 
Inlet Control HW Elev 1,23201 f! Taitweter Elevafion MA fl 
Ouff st Cantr~l HW EIev 1,230.7Q fl Gontml Type lnkt Conttol 
Headwater Depth! Helght 203 

Grades 

Upstteam rnvsrt 1,223.90 f i  Downstream Invert 1,223.55 fP 
Length 72.00 f i  Constmeted Glope 0.004444 Wft 

Hydraulic Profile 

Pro6152 SZ Depth, Damslt_eam 4.00 fr 
Slope Type Sleep Normal Depth PivA Sl 
Flwv Regime; Supercriliwl m~wl Depth 3.W A 
Veloaky Downstream 11 .OD Ws CCrfrlcal Slops 0.003384 Nft 

Section 

Section Shape Box Mannlngb Coanidenl 0.01 3 
Sectlon Material C4ncrefe Span 10.0C) R 
Secticn Size 1 O x 4 f i  Rise 4.00 ft 
Number Seetivlns 2 

Outlet Control ProperZiss 

Outlet Control HW Elev 1330.79 ft Upstream Velodty Head 3.97 # 
Ke 0.50 Entrance Loss 0.96 N 

lnlet Conlmi Propsrhs 

Inlet Control HW Elov 1,23201 11 Faw Ccmkut Submerged 
inlet Type 90 and f 5 ' whgwall flares Area Full 60.0 Ry 
K 0.DBlQO HDS S Chart f3 
PA 0.7fiWO HDS 5 S ~ t e  ' 2 
C 0.04WO Equation form 
Y a.%mo 

Project Title: LOWER CENTENNIAL PHASE IV Project Engmer: JLK Engineers 
h5pdataW5lOOf 852'$lk\S,25,063-10.cvm AlinWCAN ENGlNERING CulverfMaster vl.0 
W82W M:Q7:44 PM 4S mestad M e W s +  tnc, 37 Sraoksida Road Waterbury. CT 06708 USA (203) T65-1668 Page 2 of 2 



Culvert DesignerlAnalyzer Report 

a 4513+00 EXIST 10'x5' RCBC 

Analysis Companenl 

Storm Event Design Discharge 554.00 ds 

- 
Peak Oischatge Method: User-Specified 

Design Oischarge 554.00 el$ Checlc Discharge 0.08 cfs 

Tailwater Candikns: Constant 'Ijlkwalar 

Tallvuaier EIwffm NIPt R 

Cutverf-l 1-lOx5ftBox 554.00 cis 1236.39 St 13.84 Ws 
VJeir Not Constdered NIA NIA NtA 

PMad Engincer: JfJC  IS 
h:\pdaw45t 01 95;nlr1~5~~s-~!-f a . m  AMESUCPIIJ WINEER~NQ ~ ~ v e i f ~ a s t e r  vf .a 
bXVLX3 WOB:2B PM @ Maesbd h e  I n  37 Bmkside Road WFaterbury, €306708 USA (rO3) 755-lfi&& Pa* l or2 



Culvert DeslgnerfAnalyzer Report 
4513+00 EXIST IO'x5 RCBC 

Cuhert Summary 

Computed Headwater Elevation 1.236.39 R Discharge 554.00 ds 
Inkt ConW HW Uev 1,236.39 ft Taikater Elevation MIA ft 
Outlet Control HW Efev 1,235.50 h Cantmt Type tnkl Canliol 
Headwater Depth! Height 1 A78 

Grades 

Upslream Invert 1227.50 ft Dwnslrearn invert f,E7.a@ if 
Ltlngm fx-75 Xt Constmcted Slope O.WCi4Etti fVYt. 

Pmfile S2 Oepth, Downstream 4.00 ff 
Sfope Type Steep Nomral Depth 3.66 St 
Flow Regime sttpetbitiml Csitical Depth 4-57 fl 
Velcleffy Darr\nstream f 3.81 ft's LktthE Siope 0.003526 wft 

Sedan 

Section Sttaps Box Mannings CoeXTtdent 0.013 
Section Material C~ncrt?te Span 1 0 . ~ ~  ft 
Sectlcm Sko lOx5ft Rise 5.00 R 
Number 8~etionns 1 

QutkIet Contml HW Elev 1,235.50 h Upstream Velocity Head 2.28 f i  
Ke 0.50 Entranca Lass 1.14 R 

i 

Inlet Conhd Prapertier 

Inkt GantrrPl HW Elev 1,23669 It Rou CanWA Subrnarged 

I Inlet Type BO and 25 * wingwalk flares Area Full 50.0 fP - K 0.0Bt00 HOS 5 ~ h a t t  8 
M 0.7500C1 NOS 5 8caa 2 
C 0.09000 EulratlcnForm 1 

Project Engineer: JLK Emlnwrs 
h.~~\451019s2\i1k1552!5250g\C1 W.cUm AMERICAN ENGINEWNG CduerUA~ter vt .O 
0-8 04:BSZ?O PM @Haw@& h%elhads, me. $2 EMWida Road t~~atrttbury, CT =TO$ USA [m3) 7 5 6 1 w  paw2 cf 2 



Lower Centennial Watershed 
Zone A Floodplain Delineation Study 

Phase IV 

E.5 Hydraulic Calculations 



Saddleback FRS - Stage-Discharge Relation 

0 200 4 00 600 800 1,000 1200 1,400 I ,600 

Discharge (cfs) 
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--------- CULVERT 

STATION RIVER MILE 





SADDLEBACK DIVERSION CHANNEL 
RS 0.110 

Calculated Values 
Longitudinal Slope: 0.0078 ft/ft 
Flow: 7805.000 cfs 
Depth: 3.039 ft 
Area of Flow: 1 723.1 15 sq ft 
Wetted Perimeter: 871.464 ft 
Average Velocity: 4.530 fps 
Top Width (T): 871.432 ft 
Froude Number: 0.568 
Critical Depth: 2.297 ft 
Critical Velocity: 6.951 fps 
Critical Slope: 0.0251 8 
Critical Top Width: 748.470 ft 

( T l ~ l ~ l ~  

Crass section type: Generic 



SADDLEBACK DIVERSION CHANNEL 
RS 0.589 

Calculated Values 
Longitudinal Slope: 0.0078 ft/ft 
Flow: 7432.000 cfs 
Depth: 2.877 ft 
Area of Flow: 1098.490 sq ft 
Wetted Perimeter: 41 8.677 ft 
Average Velocity: 6.766 fps 
Top Width (T): 418.047 ft 
Froude Number: 0.736 
Critical Depth: 2.378 ft 
Critical Velocity: 8.337 fps 
Critical Slope: 0.01 539 
Critical Top Width: 413.01 0 ft 

& ) T I N R W S ~ ~ - ~  R 1  RS0.589 

R Save$taion edits 



SADDLEBACK DIVERSION CHANNEL 
RS 1.203 

Gosr section m: 

Calculated Values 
Longitudinal Slope: 0.0030 ft/ft 
Flow: 6953.000 cfs 
Depth: 4.718 ft 
Area of Flow: 1291.940 sq ft 
Wetted Perimeter: 338.973 ft 
Average Velocity: 5.382 fps 
Top Width (T): 338.366 ft 
Froude Number: 0.485 
Critical Depth: 3.1 57 ft 
Critical Velocity: 8.907 fps 
Critical Slope: 0.01 472 
Critical Top Width: 31 6.833 ft 



SADDLEBACK DIVERSION CHANNEL 
RS 1.730 

Calculated Values 
Longitudinal Slope: 0.0030 ft/ft 
Flow: 5996.000 cfs 
Depth: 4.820 ft 
Area of Flow: 1 149.833 sq ft 
Wetted Perimeter: 31 6.309 ft 
Average Velocity: 5.21 5 fps 
Top Width (T): 31 5.826 ft 
Froude Number: 0.482 
Critical Depth: 3.31 2 ft 
Critical Velocity: 8.693 fps 
Critical Slope: 0.01 496 
Critical Top Width: 293.947 ft 



SADDLEBACK DIVERSION CHANNEL 
RS 2.212 

Add 1 1  D&T 

Calculated Values 
Longitudinal Slope: 0.0022 ftlft 
Flow: 51 88.000 cfs 
Depth: 4.593 ft 
Area of Flow: 1090.072 sq ft 
Wetted Perimeter: 272.541 ft 
Average Velocity: 4.759 fps 
Top Width (T): 271.859 ft 
Froude Number: 0.419 
Critical Depth: 2.638 ft 
Critical Velocity: 8.832 fps 
Critical Slope: 0.01 482 
Critical Top Width: 242.470 ft 



SADDLEBACK DIVERSION CHANNEL 
RS 2.665 

Gar section name: 

1 

2 

3 

4 

5 

6 

7 

8 - c 
9 

1 

Calculated Values 
Longitudinal Slope: 0.0022 ft/ft 
Flow: 4592.000 cfs 
Depth: 4.593 ft 
Area of Flow: 1514.110 sq ft 
Wetted Perimeter: 272.541 ft 
Average Velocity: 4.759 fps 
Top Width (T): 271.859 ft 
Froude Number: 0.419 
Critical Depth: 2.638 ft 
Critical Velocity: 8.832 fps 
Critical Slope: 0.01482 
Critical Top Width: 242.470 ft 



SADDLEBACK DIVERSION CHANNEL 
RS 3.165 

I 
Cross section name: 

1 

2 

3 

4 

5 

6 

Calculated Values 
Longitudinal Slope: 0.0020 ft/ft 
Flow: 41 27.000 cfs 
Depth: 4.830 ft 
Area of Flow: 877.373 sq ft 
Wetted Perimeter: 207.798 ft 
Average Velocity: 4.705 fps 
Top Width (T): 206.881 ft 
Froude Number: 0.403 
Critical Depth: 2.701 ft 
Critical Velocity: 8.962 fps 
Critical Slope: 0.01 469 
Critical Top Width: 184.637 ft 



SADDLEBACK DIVERSION CHANNEL 
RS 3.675 

Calculated Values 
Longitudinal Slope: 0.0020 ft/ft 
Flow: 3750.000 cfs 
Depth: 5.985 ft 
Area of Flow: 779.370 sq ft 
Wetted Perimeter: 178.092 ft 
Average Velocity: 4.81 8 fps 
Top Width (T): 177.260 ft 
Froude Number: 0.405 
Critical Depth: 3.737 ft 
Critical Velocity: 9.226 fps 
Critical Slope: 0.01441 
Critical Top Width: 153.984 ft 



SADDLEBACK DIVERSION CHANNEL 
RS 4.176 

Calculated Values 
Longitudinal Slope: 0.0020 ft/ft 
Flow: 3379.000 cfs 
Depth: 7.71 3 ft 
Area of Flow: 1280.806 sq ft 
Wetted Perimeter: 455.41 9 ft 
Average Velocity: 2.638 fps 
Top Width (T): 454.052 ft 
Froude Number: 0.277 
Critical Depth: 3.839 ft 
Critical Velocity: 10.091 fps 
Critical Slope: 0.01 368 
Critical Top Width: 105.896 ft 



BASIN B133 
RS 0.028 

I 

Calculated Values 
Longitudinal Slope: 0.0068 ft/ft 
Flow: 1729.000 cfs 
Depth: 1.851 ft 
Area of Flow: 61 6.635 sq ft 
Wetted Perimeter: 563.288 ft 
Average Velocity: 2.804 fps 
Top Width (T): 563.250 ft 
Froude Number: 0.472 
Critical Depth: 1.383 ft 
Critical Velocity: 4.760 fps 
Critical Slope: 0.03461 
Critical Top Width: 51 6.1 13 ft 



BASIN B133 
RS 0.496 

A 
Cross Sections 

TlNR8WS29-1 R2 RS2.025 
Add I Ddots I Import I Export ( 

TlSR8WS29-1 R1 RS0.937 
T ~ C O ~ ~ ~ C ~ O  I OITI ocn no3  

Cross section name: )TI ~ ~ 8 W s 2 9 - 1  R1 RS0.496 

Cross section type: l~eneric 
ITlNR8WS20 R2 RS2.485 -. . . -- .  . - - -  - .  - .  - - - - - .  

Station Elevation -*YI ***I XI dl ~1 Z=*- 
1 lo.ooo11098.724 
2 1-11096.535 
3 1108.63311095.674 
4 1162.95011095.763 
5 V p i ' K E r  
6 1-11094.930 
7 1-)1095.685 
8 1380.216- 
9 1-11097.097 
l o  piEir11097.540 

Saw station db Edit mdipk n values I Set ElsvatimVahes I 1 1  Cancel I 

Calculated Values 
Longitudinal Slope: 0.01 05 Wft 
Flow: 1729.000 cfs 
Depth: 2.1 38 ft 
Area of Flow: 502.947 sq ft 
Wetted Perimeter: 390.496 ft 
Average Velocity: 3.438 fps 
Top Width (T): 390.458 ft 
Froude Number: 0.534 
Critical Depth: 1.61 7 ft 
Critical Velocity: 5.505 fps 
Critical Slope: 0.03949 
Critical Top Width: 333.683 ft 



BASIN B133 
RS 0.937 

I 

I 

Calculated Values 
Longitudinal Slope: 0.01 05 Wft 
Flow: 1729.000 cfs 
Depth: 1.158 ft 
Area of Flow: 800.873 sq ft 
Wetted Perimeter: I 152.230 ft 
Average Velocity: 2.1 59 fps 
Top Width (T): 11 52.21 8 ft 
Froude Number: 0.456 
Critical Depth: 0.846 ft 
Critical Velocity: 3.770 fps 
Critical Slope: 0.05861 
Critical Top Width: 1039.1 19 ft 



BASIN 8134 
RS 1.464 

Cross section name: 

Calculated Values 
Longitudinal Slope: 0.01 99 Wft 
Flow: 1279.000 cfs 
Depth: 2.638 ft 
Area of Flow: 273.681 sq ft 
Wetted Perimeter: 306.572 ft 
Average Velocity: 4.673 fps 
Top Width (T): 306.451 ft 
Froude Number: 0.871 
Critical Depth: 2.553 ft 
Critical Velocity: 5.1 62 fps 
Critical Slope: 0.02695 
Critical Top Width: 299.393 ft 



BASIN B134 
RS 2.025 

Calculated Values 
Longitudinal Slope: 0.01 98 Wft 
Flow: 1279.000 cfs 
Depth: 2.773 ft 
Area of Flow: 147.827 sq ft 
Wetted Perimeter: 97.41 6 ft 
Average Velocity: 8.652 fps 
Top Width (T): 97.210 ft 
Froude Number: 1.236 
Critical Depth: 3.025 ft 
Critical Velocity: 7.399 fps 
Critical Slope: 0.01 248 
Critical Top Width: 101.657 ft 



BASIN B134 
RS 2.520 

Calculated Values 
Longitudinal Slope: 0.01 52 ft/ft 
Flow: 1279.000 cfs 
Depth: 2.593 ft 
Area of Flow: 154.365 sq ft 
Wetted Perimeter: 89.024 ft 
Average Velocity: 8.286 fps 
Top Width (T): 88.787 ft 
Froude Number: 1.107 
Critical Depth: 2.734 ft 
Critical Velocity: 7.651 fps 
Critical Slope: 0.01 221 
Critical Top Width: 91.954 ft 



BASIN B134 
RS 0.093 

Calculated Values 
Longitudinal Slope: 0.01 19 ft/ft 
Flow: 260.000 cfs 
Depth: 0.965 ft 
Area of Flow: 97.970 sq ft 
Wetted Perimeter: 204.447 ft 
Average Velocity: 2.654 fps 
Top Width (T): 204.433 ft 
Froude Number: 0.676 
Critical Depth: 0.836 ft 
Critical Velocity: 3.570 fps 
Critical Slope: 0.02572 
Critical Top Width: 183.950 ft 



BASIN B134 
RS 0.570 

Calculated Values 
Longitudinal Slope: 0.0250 ft/ft 
Flow: 260.000 cfs 
Depth: 1.168 ft 
Area of Flow: 50.557 sq ft 
Wetted Perimeter: 86.596 ft 
Average Velocity: 5.143 fps 
Top Width (T): 86.560 ft 
Froude Number: 1 .I86 
Critical Depth: 1.251 ft 
Critical Velocity: 4.487 fps 
Critical Slope: 0.01 738 
Critical Top Width: 92.668 ft 



BASIN B134 
RS 0.941 

Calculated Values 
Longitudinal Slope: 0.0455 ft/ft 
Flow: 260.000 cfs 
Depth: 0.733 ft 
Area of Flow: 49.508 sq ft 
Wetted Perimeter: 128.761 ft 
Average Velocity: 5.252 fps 
Top Width (T): 128.752 ft 
Froude Number: 1.492 
Critical Depth: 0.856 ft 
Critical Velocity: 3.948 fps 
Critical Slope: 0.01 892 
Critical Top Width: 136.018 ft 



Calculated Values 
Longitudinal Slope: 0.01 04 Wft 
Flow: 21 31 .OOO cfs 
Depth: 4.243 ft 
Area of Flow: 644.081 sq ft 
Wetted Perimeter: 580.664 ft 
Average Velocity: 3.309 fps 
Top Width (T): 580.325 ft 
Froude Number: 0.553 
Critical Depth: 3.697 ft 
Critical Velocity: 5.61 2 fps 
Critical Slope: 0.02999 
Critical Top Width: 388.239 ft 



>._I_ A 

I 1 I 1  .* XI 
cross Sections 

Add I Ddets I Import I E w t  I 
Cross section n m :  ITINRBWS~O R1 RS0.555 

C ~ o a  s e c t i i  type. 1 Generic 

Station E bvation 
Manning's n A 

*.*I XI d +I ~Z...*I- 
1 166241- 
2 113248211163494 
3 pErpEEr 
4 126496311162350 
5 1-11158906 
6 -11158949 
7 1397445- 
6 1463685piEGr 
9 1-11163482 
10 1596.167- . . 

Save s t a h  edits Edit multiple n values I Set Elmation Values I I 1 - 
Calculated Values 
Longitudinal Slope: 0.01 21 ft/ft 
Flow: 21 31 .OOO cfs 
Depth: 3.242 ft 
Area of Flow: 310.622 sq ft 
Wetted Perimeter: 178.868 ft 
Average Velocity: 6.860 fps 
Top Width (T): 178.71 1 ft 
Froude Number: 0.917 
Critical Depth: 3.1 19 ft 
Critical Velocity: 7.372 fps 
Critical Slope: 0.01 249 
Critical Top Width: 1 71.248 ft 



B135 
RS 1.025 

I 

Cross section name: 

Calculated Values 
Longitudinal Slope: 0.01 55 ftlft 
Flow: 21 31 .OOO cfs 
Depth: 2.040 ft 
Area of Flow: 301.645 sq ft 
Wetted Perimeter: 224.21 7 ft 
Average Velocity: 7.065 fps 
Top Width (T): 224.1 58 ft 
Froude Number: 1.073 
Critical Depth: 2.1 14 ft 
Critical Velocity: 6.692 fps 
Critical Slope: 0.01 331 
Critical Top Width: 229.013 ft 



B136 
RS 1.501 

-- - -. - ." ". . . -. . . .. - .  .. . . 

Calculated Values 
Longitudinal Slope: 0.01 87 ft/ft 
Flow: 1377.000 cfs 
Depth: 2.876 ft 
Area of Flow: 164.388 sq ft 
Wetted Perimeter: 108.946 ft 
Average Velocity: 8.377 fps 
Top Width (T): 108.713 ft 
Froude Number: 1.200 
Critical Depth: 3.1 09 ft 
Critical Velocity: 7.21 7 fps 
Critical Slope: 0.01 269 
Critical Top Width: 1 17.938 ft 



Calculated Values 
Longitudinal Slope: 0.0287 Wft 
Flow: 1377.000 cfs 
Depth: 3.416 ft 
Area of Flow: 152.452 sq ft 
Wetted Perimeter: 80.1 79 ft 
Average Velocity: 9.032 fps 
Top Width (T): 79.850 ft 
Froude Number: 1.152 
Critical Depth: 3.638 ft 
Critical Velocity: 8.069 fps 
Critical Slope: 0.021 30 
Critical Top Width: 84.412 ft 



8136 
RS 2.485 

I 

Calculated Values 
Longitudinal Slope: 0.0256 Wft 
Flow: 1377.000 cfs 
Depth: 2.260 ft 
Area of Flow: 1 6 1.874 sq ft 
Wetted Perimeter: 1 32.672 ft 
Average Velocity: 8.507 fps 
Top Width (T): 132.563 ft 
Froude Number: 1.357 
Critical Depth: 2.558 ft 
Critical Velocity: 6.793 fps 
Critical Slope: 0.01 31 9 
Critical Top Width: 141.448 ft 
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Calculated Values 
Longitudinal Slope: 0.01 88 Wft 
Flow: 121 3.000 cfs 
Depth: 2.353 ft 
Area of Flow: 170.541 sq ft 
Wetted Perimeter: 145.028 ft 
Average Velocity: 7.1 13 fps 
Top Width (T): 144.951 ft 
Froude Number: 1.156 
Critical Depth: 2.491 ft 
Critical Velocity: 6.350 fps 
Critical Slope: 0.01379 
Critical Top Width: 152.570 ft 



Calculated Values 
Longitudinal Slope: 0.0276 Wft 
Flow: 1213.000 cfs 
Depth: 2.023 ft 
Area of Flow: 132.895 sq ft 
Wetted Perimeter: 103.685 ft 
Average Velocity: 9.128 fps 
Top Width (T): 103.565 fi 
Froude Number: 1.420 
Critical Depth: 2.400 ft 
Critical Velocity: 6.963 fps 
Critical Slope: 0.01 298 
Critical Top Width: 1 15.676 ft 
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Calculated Values 
Longitudinal Slope: 0.01 90 Wft 
Flow: 1556.000 cfs 
Depth: 1.573 ft 
Area of Flow: 408.548 sq ft 
Wetted Perimeter: 541.81 0 ft 
Average Velocity: 3.809 fps 
Top Width (T): 541.798 ft 
Froude Number: 0.773 
Critical Depth: 1.437 ft 
Critical Velocity: 4.624 fps 
Critical Slope: 0.03243 
Critical Top Width: 506.861 ft 



Calculated Values 
Longitudinal Slope: 0.0203 Wft 
Flow: 1556.000 cfs 
Depth: 1.414 ft 
Area of Flow: 202.936 sq ft 
Wetted Perimeter: 236.524 ft 
Average Velocity: 7.667 fps 
Top Width (T): 236.504 ft 
Froude Number: 1.459 
Critical Depth: 1.689 ft 
Critical Velocity: 5.706 fps 
Critical Slope: 0.00903 
Critical Top Width: 269.681 ft 
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Calculated Values 
Longitudinal Slope: 0.0272 ft/ft 
Flow: 1556.000 cfs 
Depth: 3.299 ft 
Area of Flow: 185.006 sq ft 
Wetted Perimeter: 102.582 ft 
Average Velocity: 8.41 1 fps 
Top Width (T): 102.345 ft 
Froude Number: 1.1 02 
Critical Depth: 3.442 ft 
Critical Velocity: 7.781 fps 
Critical Slope: 0.0221 5 
Critical Top Width: 106.362 ft 



Calculated Values 
Longitudinal Slope: 0.0227 Wft 
Flow: 1556.000 cfs 
Depth: 2.070 ft 
Area of Flow: 336.1 26 sq ft 
Wetted Perimeter: 379.527 ft 
Average Velocity: 4.629 fps 
Top Width (T): 379.496 ft 
Froude Number: 0.867 
Critical Depth: 1.977 ft 
Critical Velocity: 5.161 fps 
Critical Slope: 0.02999 
Critical Top Width: 364.551 ft 



Calculated Values 
Longitudinal Slope: 0.0263 Wft 
Flow: 1556.000 cfs 
Depth: 2.706 ft 
Area of Flow: 135.314 sq ft 
Wetted Perimeter: 72.005 ft 
Average Velocity: 1 I .499 fps 
Top Width (T): 71.484 ft 
Froude Number: 1.473 
Critical Depth: 3.328 ft 
Critical Velocity: 8.51 4 fps 
Critical Slope: 0.01 145 
Critical Top Width: 81 .I70 ft 



Calculated Values 
Longitudinal Slope: 0.0327 ft/ft 
Flow: 1 145.000 cfs 
Depth: 2.710 ft 
Area of Flow: 154.862 sq ft 
Wetted Perimeter: 151.370 f l  
Average Velocity: 7.394 fps 
Top Width (T): 150.901 ft 
Froude Number: 1.286 
Critical Depth: 2.901 ft 
Critical Velocity: 6.228 fps 
Critical Slope: 0.01 875 
Critical Top Width: 152.654 ft 



Calculated Values 
Longitudinal Slope: 0.01 02 fVft 
Flow: 2784.000 cfs 
Depth: 2.650 ft 
Area of Flow: 843.31 0 sq ft 
Wetted Perimeter: 828.885 ft 
Average Velocity: 3.301 fps 
Top Width (T): 828.828 ft 
Froude Number: 0.577 
Critical Depth: 2.1 62 ft 
Critical Velocity: 5.61 3 fps 
Critical Slope: 0.02365 
Critical Top Width: 506.91 2 ft 



Cross section name: 

Calculated Values 
Longitudinal Slope: 0.01 41 fVft 
Flow: 2784.000 cfs 
Depth: 2.1 56 ft 
Area of Flow: 428.729 sq ft 
Wetted Perimeter: 293.228 ft 
Average Velocity: 6.494 fps 
Top Width (T): 293.1 79 ft 
Froude Number: 0.946 
Critical Depth: 2.095 ft 
Critical Velocity: 6.772 fps 
Critical Slope: 0.01 575 
Critical Top Width: 288.693 ft 



Calculated Values 
Longitudinal Slope: 0.0148 ftlft 
Flow: 1273.000 cfs 
Depth: 2.1 26 ft 
Area of Flow: 178.331 sq ft 
Wetted Perimeter: 126.060 ft 
Average Velocity: 7.1 38 fps 
Top Width (T): 125.932 ft 
Froude Number: 1.057 
Critical Depth: 2.1 85 ft 
Critical Velocity: 6.850 fps 
Critical Slope: 0.01 31 2 
Critical Top Width: 127.554 fi 



Calculated Values 
Longitudinal Slope: 0.01 76 Wft 
Flow: 1273.000 cfs 
Depth: 2.678 ft 
Area of Flow: 139.376 sq ft 
Wetted Perimeter: 77.520 ft 
Average Velocity: 9.134 fps 
Top Width (T): 77.235 ft 
Froude Number: 1 .I98 
Critical Depth: 2.943 ft 
Critical Velocity: 7.935 fps 
Critical Slope: 0.01 194 
Critical Top Width: 82.057 ft 
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Calculated Values 
Longitudinal Slope: 0.021 0 Wft 
Flow: 1743.000 cfs 
Depth: 3.096 ft 
Area of Flow: 21 8.658 sq ft 
Wetted Perimeter: 131.394 ft 
Average Velocity: 7.971 fps 
Top Width (T): 131.1 84 ft 
Froude Number: 1.088 
Critical Depth: 3.21 5 ft 
Critical Velocity: 7.427 fps 
Critical Slope: 0.01 755 
Critical Top Width: 136.971 ft 



Calculated Values 
Longitudinal Slope: 0.01 98 ft/ft 
Flow: 1 743.000 cfs 
Depth: 1.936 ft 
Area of Flow: 427.248 sq ft 
Wetted Perimeter: 452.500 ft 
Average Velocity: 4.080 fps 
Top Width (T): 452.466 ft 
Froude Number: 0.740 
Critical Depth: 1.739 ft 
Critical Velocity: 5.1 07 fps 
Critical Slope: 0.0371 1 
Critical Top Width: 421.373 ft 



Calculated Values 
Longitudinal Slope: 0.0324 ft/ft 
Flow: 1743.000 cfs 
Depth: 2.564 ft 
Area of Flow: 157.720 sq ft 
Wetted Perimeter: 1 04.1 67 ft 
Average Velocity: 1 1.051 fps 
Top Width (T): 104.01 4 ft 
Froude Number: 1.582 
Critical Depth: 3.1 72 ft 
Critical Velocity: 7.676 fps 
Critical Slope: 0.01 21 7 
Critical Top Width: 1 24.073 ft 



Calculated Values 
Longitudinal Slope: 0.0086 Wft 
Flow: 1429.000 ds 
Depth: 2.284 ft 
Area of Flow: 340.1 92 sq ft 
Wetted Perimeter: 253.743 ft 
Average Velocity: 4.201 fps 
Top Width (T): 253.685 ft 
Froude Number: 0.639 
Critical Depth: 1.872 ft 
Critical Velocity: 5.908 fps 
Critical Slope: 0.021 53 
Critical Top Width: 223.1 69 ft 



Calculated Values 
Longitudinal Slope: 0.0097 ftlft 
Flow: 1429.000 cfs 
Depth: 2.000 ft 
Area of Flow: 291.047 sq ft 
Wetted Perimeter: 239.1 55 ft 
Average Velocity: 4.91 0 fps 
Top Width (T): 239.1 10 ft 
Froude Number: 0.784 
Critical Depth: 1.766 ft 
Critical Velocity: 6.003 fps 
Critical Slope: 0.01452 
Critical Top Width: 212.691 ft 



111 
Cross Sections 
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Calculated Values 
Longitudinal Slope: 0.0095 Wft 
Flow: 144 1 .OOO cfs 
Depth: 2.377 ft 
Area of Flow: 359.839 sq ft 
Wetted Perimeter: 243.350 ft 
Average Velocity: 4.005 fps 
Top Width (T): 243.252 ft 
Froude Number: 0.580 
Critical Depth: 1.862 ft 
Critical Velocity: 5.975 fps 
Critical Slope: 0.03097 
Critical Top Width: 21 7.569 ft 



Calculated Values 
Longitudinal Slope: 0.01 93 Wft 
Flow: 1441 .OOO cfs 
Depth: 1.840 ft 
Area of Flow: 31 1 .013 sq ft 
Wetted Perimeter: 288.239 ft 
Average Velocity: 4.633 fps 
Top Width (T): 288.204 ft 
Froude Number: 0.786 
Critical Depth: I .648 ft 
Critical Velocity: 5.588 fps 
Critical Slope: 0.03237 
Critical Top Width: 265.936 ft 



Calculated Values 
Longitudinal Slope: 0.0373 Wft 
Flow: 1441 .OOO cfs 
Depth: 2.757 ft 
Area of Flow: 190.133 sq ft 
Wetted Perimeter: 138.058 ft 
Average Velocity: 7.579 fps 
Top Width (T): 137.947 ft 
Froude Number: 1 .I38 
Critical Depth: 2.903 ft 
Critical Velocity: 6.836 fps 
Critical Slope: 0.02833 
Critical Top Width: 145.250 ft 



Calculated Values 
Longitudinal Slope: 0.0094 Wft 
Flow: 21 64.000 cfs 
Depth: 1.347 ft 
Area of Flow: 830.1 16 sq ft 
Wetted Perimeter: 979.956 ft 
Average Velocity: 2.607 fps 
Top Width (T): 979.949 ft 
Froude Number: 0.499 
Critical Depth: 0.968 ft 
Critical Velocity: 4.41 2 fps 
Critical Slope: 0.04034 
Critical Top Width: 81 1.478 ft 
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Calculated Values 
Longitudinal Slope: 0.0081 ft/ft 
Flow: 21 64.000 cfs 
Depth: 1.539 ft 
Area of Flow: 101 7.708 sq ft 
Wetted Perimeter: 1408.534 ft 
Average Velocity: 2.1 26 fps 
Top Width (T): 1408.433 ft 
Froude Number: 0.441 
Critical Depth: 1.076 ft 
Critical Velocity: 4.1 73 fps 
Critical Slope: 0.05301 
Critical Top Width: 958.892 ft 



1 Cross sectm type 1 ~ener~c  
TaJRBWS8 R1 RS 0.019 --..--. . - . -  - - .  - -  - - - -  1J 

Station E k v h  ***I - 9 dA *I C ~ Z U * ~  
7 ;" 

a',, 

. I 
- Z . 

- ,  .. 
' 1 ,  - f \ -  

/- I 

E 
P Sm*dm.dti ~ c I i t ~ n v t u p I  ~ e t ~ b v & b n ~ a h I  1 1  1 1 

Calculated Values 
Longitudinal Slope: 0.0257 ft/ft 
Flow: 21 64.000 cfs 
Depth: 1.824 ft 
Area of Flow: 401.092 sq ft 
Wetted Perimeter: 333.524 ft 
Average Velocity: 5.395 fps 
Top Width (T): 333.088 ft 
Froude Number: 0.866 
Critical Depth: 1.686 ft 
Critical Velocity: 6.069 fps 
Critical Slope: 0.03436 
Critical Top Width: 31 1.663 ft 



Calculated Values 
Longitudinal Slope: 0.0052 Wft 
Flow: 1494.000 cfs 
Depth: 2.064 ft 
Area of Flow: 600.471 sq ft 
Wetted Perimeter: 615.201 ft 
Average Velocity: 2.488 fps 
Top Width (T): 615.181 ft 
Froude Number: 0.444 
Critical Depth: 1.479 ft 
Critical Velocity: 4.908 fps 
Critical Slope: 0.02731 
Critical Top Width: 406.851 ft 



Calculated Values 
Longitudinal Slope: 0.01 34 Wft 
Flow: 1494.000 cfs 
Depth: 1.791 ft 
Area of Flow: 239.950 sq ft 
Wetted Perimeter: 193.268 ft 
Average Velocity: 6.226 fps 
Top Width (T): 193.207 ft 
Froude Number: 0.985 
Critical Depth: 1.777 ft 
Critical Velocity: 6.298 fps 
Critical Slope: 0.01 386 
Critical Top Width: 192.592 ft 



Calculated Values 
Longitudinal Slope: 0.0067 Wft 
Flow: 141 8.000 cfs 
Depth: 2.510 ft 
Area of Flow: 647.466 sq ft 
Wetted Perimeter: 792.270 ft 
Average Velocity: 2.190 fps 
Top Width (T): 792.1 83 ft 
Froude Number: 0.427 
Critical Depth: 1.866 ft 
Critical Velocity: 4.885 fps 
Critical Slope: 0.03230 
Critical Top Width: 391.659 ft 
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Calculated Values 
Longitudinal Slope: 0.0081 Wft 
Flow: 141 8.000 cfs 
Depth: 2.510 ft 
Area of Flow: 410.783 sq ft 
Wetted Perimeter: 792.270 ft 
Average Velocity: 2.190 fps 
Top Width (T): 792.183 ft 
Froude Number: 0.427 
Critical Depth: 1.866 ft 
Critical Velocity: 4.885 fps 
Critical Slope: 0.03230 
Critical Top Width: 391.659 ft 
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Calculated Values 
Longitudinal Slope: 0.0070 ft/ft 
Flow: 141 8.000 cfs 
Depth: 2.796 ft 
Area of Flow: 627.231 sq ft 
Wetted Perimeter: 671.501 ft 
Average Velocity: 2.261 fps 
Top Width (T): 671.386 ft 
Froude Number: 0.41 2 
Critical Depth: 2.329 fi 
Critical Velocity: 4.264 fps 
Critical Slope: 0.04737 
Critical Top Width: 588.964 ft 



Calculated Values 
Longitudinal Slope: 0.0032 ft/ft 
Flow: 21 83.000 cfs 
Depth: 2.446 ft 
Area of Flow: 1054.221 sq ft 
Wetted Perimeter: 762.576 ft 
Average Velocity: 2.071 fps 
Top Width (T): 762.500 ft 
Froude Number: 0.310 
Critical Depth: 1.459 ft 
Critical Velocity: 5.1 51 fps 
Critical Slope: 0.03403 
Critical Top Width: 514.244 ft 
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Calculated Values 
Longitudinal Slope: 0.0062 Wft 
Flow: 21 83.000 cfs 
Depth: 1 597 ft 
Area of Flow: 1049.276 sq ft 
Wetted Perimeter: 121 0.332 ft 
Average Velocity: 2.080 fps 
Top Width (T): 1210.317 ft 
Froude Number: 0.394 
Critical Depth: 1.1 17 ft 
Critical Velocity: 4.1 61 fps 
Critical Slope: 0.04786 
Critical Top Width: 975.727 ft 



Calculated Values 
Longitudinal Slope: 0.0098 ftlft 
Flow: 21 83.000 cfs 
Depth: 1.305 ft 
Area of Flow: 479.730 sq ft 
Wetted Perimeter: 489.087 ft 
Average Velocity: 4.550 fps 
Top Width (T): 489.056 ft 
Froude Number: 0.81 0 
Critical Depth: 1 .I57 ft 
Critical Velocity: 5.334 fps 
Critical Slope: 0.01 548 
Critical Top Width: 463.243 ft 



Calculated Values 
Longitudinal Slope: 0.001 1 ftlft 
Flow: 2398.000 cfs 
Depth: 3.066 ft 
Area of Flow: 1 180.509 sq ft 
Wetted Perimeter: 561.491 ft 
Average Velocity: 2.031 fps 
Top Width (T): 561 .I38 ft 
Froude Number: 0.247 
Critical Depth: 1.230 ft 
Critical Velocity: 5.957 fps 
Critical Slope: 0.01438 
Critical Top Width: 365.213 ft 



Calculated Values 
Longitudinal Slope: 0.0046 Wft 
Flow: 2398.000 cfs 
Depth: 1.456 ft 
Area of Flow: 892.713 sq ft 
Wetted Perimeter: 889.254 ft 
Average Velocity: 2.686 fps 
Top Width (T): 889.053 f l  
Froude Number: 0.472 
Critical Depth: 0.946 ft 
Critical Velocity: 4.847 fps 
Critical Slope: 0.01 650 
Critical Top Width: 677.963 ft 



Calculated Values 
Longitudinal Slope: 0.0037 Wft 
Flow: 2398.000 ds 
Depth: 1.490 ft 
Area of Flow: 1445.890 sq ft 
Wetted Perimeter: 1686.405 ft 
Average Velocity: 1.658 fps 
Top Width (T): 1686.389 ft 
Froude Number: 0.316 
Critical Depth: 0.932 ft 
Critical Velocity: 3.968 fps 
Critical Slope: 0.03922 
Critical Top Width: 1235.959 ft 
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Calculated Values 
Longitudinal Slope: 0.01 11 Wft 
Flow: 2398.000 cfs 
Depth: 1.703 ft 
Area of Flow: 537.547 sq ft 
Wetted Perimeter: 456.221 ft 
Average Velocity: 4.461 fps 
Top Width (T): 456.186 ft 
Froude Number: 0.724 
Critical Depth: 1.407 ft 
Critical Velocity: 5.821 fps 
Critical Slope: 0.01 934 
Critical Top Width: 391 566 ft 



PROJECT LOCATION - FLOOD CONTROL DISTRICT 
O F  MARICOPA COUNTY 
LOWER CENTENNIAL WATERSHED PHASE IV ZONE A 

FLOODPLAIN DELINEATION STUDY CONTRACT F.C.D. 2003C061 

0' 4000' BOI 

A~O!;FE: r N c H  = d o 0  FEET 
FLIGHT DATE: 
DECEMBER 17, 2000 

I LEGEND I 
1W-MI W L A l N  BOUNDARY 

MISTING CDmNNUL WASH FLOOWlAY 

MISTING CDmNNUL WASH 
ZONE AE NX)DPLUN 

MISTING W D  PWN rn 

HYDROLOGY & HYDRAULICS 
J M  ENGINEERS 
9 2 1  W. UNh'ERSlM DRM.  UNIT 1 0 1 5  
MESA (480)655-7483 ARlZONh 85201 

AERIAL PHOTOGRAPHY 
STEWART GEO TECHNOLOGIES. INC. 
DECEMBER 2 0 0 0  
CONTOUR I M R V A L :  1 0  FEET 

DATUM 
HORIZONTAL NORTH AMERICAN DATUM 1 9 8 3  
VERTICAL: NORTH AMERICAN VERTICAL DATUM 1988 

STUDY AREA MAP 
AND SHEET INDEX 

I SHEET INDEX I 
SHEET 2-12 FLOOD DEUNEATlON STUDY 

NOTES 
THIS W WAS PREPARED FROM LWICOPA COUNlY DIGITAL TERRAJN 
u o ~ m  (mu) mwwm FROM AERIAL PHOTOGRAPHS FLOWN 
ON DECEUBER 17. 2WO BY STEWART GEO TECHNOLOGIES. IN. 

I I I I 
NO. 1 BY I DESCRlPTlON I APP'D I DATE 

R E V I S I O N S  I LOWh'R CENTENNJAL WATERSHED I 
PHASE IY - ZONE A 

FLOODPLAIN DELINEATION STUDY 

JLK Transportatton E n g i n e e r s  Drasnagc Public Worts bZn=E%:im"'"' 1.1 60221114528 
Far 602111111-518q 

s c w ( s )  1 " = 4000' 

z%N%~ DEC/2005 
WEET NO. 
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IW-YR FLOOOPUlN BMJNMRl 

---------- 

REGULATORY DISCHARGE (cfs) 

MKllNG ROOD PUlN 

THIS w WM PREPARED m o u  LUREPA CWHM OIGITN T E ~ N  
L4wEI.S (Dm) PREPARED FRDU AERUL PmITOGWIPHS FLOWN 
ON DECEMBER 17. 20W BY STEWART GEO TECHKXOGIES. NC. 

_-.____- 

FLIGHT DATE: 
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---------- 
SECTKWJ NUMBERS 

ZONE DESIGWTKjNS 

STAllON RIVER MILE 

CROSS REGULATORY SECTION DISCHARGE (cfs) 

MISTING CENTDINW WASH FUX)DWAY 

MISTING CENTDINW WASH 
ZONE AE FLOODPIAN 

FLIGHT DATE: 
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100-YR NX)DPLAIN B W N M R l  

---------- 
SECTK)N NUMBERS 

ZONE DESIGEUTDNS 

STATlON R l M R  MILE 

CRMS SECTION 
REGULATORY DISCHARGE (cfs) 

MISTING CENENNUL WASH FLWDWAY 

MISTING C M N N U L  WASH 
ZONE AE FUX)DPWN 

I 

MIS IMP WAS PREPARED FRDU LURKX)PA C W m  DIGITAL TERRAIN 
UwELS (Dm) PREPARED FRDU EWl PHOTOCRAPHS NW 
ON DECEMBER 17. 2W0 BY STEWART GEO TECHNOLCGIES. MC. 

I 

- EXISTING 3- IO'X7' RCBC 

,,-- 
-------------- 

I 
I 

FLIGHT DATE: 

,/-------- - 
ee--- - - - 
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CENTENNW WASH MALWG - . . - 
100-YR FLWDPWN B W N M R l  

---------- 
SECTION NUMBERS 

ZONE DESK;FUTKXlS 

STATION RIVER MILE 

CROSS SECllON 
REGULATORY DISCHARGE (cfs) 

MISTING CEhlENNlK WASH FLOODWAY 

METING CEhlENNlK WMH 
ZONE AE FLWDPWN 

METING FLDOD P W N  

MIS w WAS PREPARED m o u  IMRICWA CWNTY D~GITAL TERWN 
MODEIS (DM) PREPARED FROM AERllC PHOTOGRAPHS FLOWN 
ON DECEMBER 17. 2000 BY STEWART GED TECHNOLOGIES. INC. 

DECEMBER 17, 2 0 0 0  
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STATION RIVER MILE 

REGULATORY DISCHARGE (cfs) 

FLIGHT DATE: 
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CENlENNUL W M  W W E C  - . . - 

---------- 

STATION RIVER MILE 

REGULATORY DISCHARGE (cfs) 

FLIGHT DATE: 
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SECTON NUMBERS 

ZONE DESK;EUTDNS 

STAllON RIVER MILE 

CROa SECTION 
REGULATORY DISCHARGE (cfs) 

MlSTlNC CEhlENNUL WASH ROODWAY 

MlSTlNG CEhlENNlAL WASH 
ZONE AE FLOODPWN 

MlSTlNC FLDOD P W N  

FLIGHT DATE: 
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100-YR NX)DPWN B W N W  

---------- 

ZONE DESKN4TK)NS 

STATON R l M R  MILE 

CROSS SECTION 
REGULATORY DISCHARGE (cfs) 

MISTING CENIENNUL WASH ROODWAY 

ZONE AE FLOODPUN 

MISSlNG FLOOD PWN 

SCALE: 1 INCH = 500 FEET 

DECEMBER 17. 2000 



-...-...-...- 
CENTENNU WASH n w m G  - . . - 
1W-YR W D P L A I N  BOUNDARY 

---------- 
SECTON NUMBERS 

STAllON RlMR MILE 

MIS W WAS PREPARED FROM LWIKOPA COUNM DIGIT& TERWN 
M O D E  (mu) PREPARED FROM AERUL PHOTOGRAPHS NMN 
ON DECEMBER 17. 2 0 W  BY STEWART GEO TECHNOLOGIES. INC. 

DECEMBER 17, 2000 



CENTENNW WASH MALmG - . . - 
100-TR FLOODPWN BOUNDMY 

---------- 
SECTON NUMBERS 

ZONE DESK;NAlWS 

STAllON R l M R  MILE 

CROSS SECTION 
REGULATORY DISCHARGE (cfs) 

METING CEHlENNW WASH FLOODWAY 

METING CENTENNU WASH 
ZONE AE FUX)DPUIN 

METING FLOOD P W N  

THIS W WAS PREPARED FROM LURlCOPA CWNTY DEITAL TERRAIN 
U W E i  (DM) PREPARED FROM AERUL PHOTOGRAPHS FLOWN 
ON DECEMBER 17. 20W BY SSEWM GEO T E C H W I E S .  INC. 

500' 100' 

A ~CE:  7 I N C H  = 5 ~ 0  FEm 
FLIGHT DATE: 
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