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Federal Emergency Management Agency
Washington, D.C. 20472

April 6, 2012
CERTIFIED MAIL
RETURN RECEIPT REQUESTED IN REPLY REFER TO:

Case No.: 11-09-3942P

The Honqrable Hugh Hallman Community Name: City of Tempe, AZ
Mayor, City of Tempe Community No.: 040054
P. O, Box 5002 Effective Date of
Tempe, AZ 35280 This Revision: August 10,2012

Dear Mayor Hallman:

You were sent a Letter of Map Revision (LOMR) dated March 29, 2012 for your community. Unfortunately,
a mistake was discovered in the Summary of Elevations table after the mailing which resulted the corrections
to the table and two of the Flood Insurance Rate Map (panels 04013C2165H and 04013C2630G). We have
corrected all three documents and re-sending the LOMR with all the attachments for you to replace the
LOMR you have received previously. We apologize any inconvenience this might have caused.

Sincerely,

St utfam

Syed Qayum, CFM
National LOMR Technical Manager
Michael Baker Jr., Inc.

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

cc: (see attached list)




Courtesy Copy List — City of Tempe, AZ

T};e Honorahle Alma Yolanda Solarez
Mayer, Town of Guadalupe

The Honorable Max W. Wilson
Chairman, Maricopa County
Board of Supervisors

Mr. Andy Goh
City Engineer
City of Tempe

Ms. Kathryn Gross
Flood Control District of Maricopa County




Federal Emergency Management Agency
Washington, D.C. 20472

March 29, 2012

CERTIFIED MAIL
RETURN RECEIPT REQUESTED IN REPLY REFER TO:
Case No.: 11-09-3942P
The Honqrable Hugh Hallman Community Name: City of Tempe, AZ
Mayor, City of Tempe Community No.: 040054
Post Office Box 5002 Effective Date of
Tempe, AZ 85280 This Revision: August 10, 2012

Dear Mayor Hallman:

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 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, 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 Information eXchange (FMIX) 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,

Siamak Esfandiary, Ph.D., P.E., Program Specialist ~ For: Luis Rodriguez, P.E., Chief
Engineering Management Branch Engineering Management Branch
Federal Insurance and Mitigation Administration Federal Insurance and Mitigation Administration

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

cc: (see attached list)




Courtesy Copy List - City of Tempe, AZ

The Honorable Alma Yolanda Solarez
Mayor, Town of Guadalupe

The Honorable Max Wilson
Chairman, Maricopa County
Board of Supervisors

Mr. Andy Goh
City Engineer
City of Tempe

Ms. Kathryn Gross
Flood Control District of Maricopa County




Page 1 of 5 | Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
City of Tempe OTHER HYDRAULIC ANALYSIS
Maricopa County RETENTION BASIN HYDROLOGIC ANALYSIS
Arizona NEW TOPOGRAPHIC DATA
COMMUNITY
COMMUNITY NO.: 040054
IDENTIFIER Guadalupe FDS APPROXIMATE LATITUDE & LONGITUDE: 33.367, -111.957
SOURCE: Precision Mapping Streets DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 04013C2630G DATE: September 30, 2005 | DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005

SUMMARY OF DISCHARGES TABLE: 3
SUMMARY OF ELEVATIONS TABLE: 8

.nclosures reflect changes to flooding sources affected by this revision.
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Highline Lateral - from approximately 700 feet upstream of Maricopa Freeway to just downstream of East Guadalupe Road

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
Highline Lateral Zone A Zone AH YES YES
No BFEs BFEs YES NONE
Zone X (shaded) Zone AH YES NONE
Zone A Zone X (shaded) NONE YES

* 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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
ttp://www.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch

Federal Insurance and Mitigation Administration 125360 PT202.BKR11093942P.H17  102-I-A-C




Page 2 of 5 Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER COMMUNITIES AFFECTED BY THIS REVISION

CID Number: 040037 Name: Maricopa County, Arizona

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM*  NO.. 04013C2165H DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
TYPE: FIRM* NO.. 04013C2630G DATE: September 30, 2005 SUMMARY OF DISCHARGES TABLE: 3

SUMMARY OF ELEVATIONS TABLE: 8

CID Number: 040111 Name: Town of Guadalupe, Arizona

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM*  NO.: 04013C2165H DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
TYPE: FIRM*  NO.: 04013C2630G DATE: September 30, 2005 SUMMARY OF DISCHARGES TABLE: 3

SUMMARY OF ELEVATIONS TABLE: 8

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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
ddressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
ttp://www.fema.gov/business/nfip.

Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch

Federal Insurance and Mitigation Administration 4125360 PT202.BKR11093942P.H17  102-1-A-C




Page 3of 5 | Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

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

the regulations apply.

COMMUNITY REMINDERS

We based this determination on the base (1-percent-annual-chance) flood discharges computed in the submitted hydrologic model.
Future development of projects upstream could cause increased discharges, which could cause increased flood hazards. A
comprehensive restudy of your community’s flood hazards would consider the cumulative effects of development on discharges and

Q)uld, therefore, indicate that greater flood hazards exist in this area.

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

precedence over the minimum NFIP requirements.

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

benefit from the information.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
.ddressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at

hitp://lwww.fema.gov/business/nfip.

Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 1253650 PT202.BKR11093942P.H17 102-1-A-C




Page 4 of 5 Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

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

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

STATUS OF THE COMMUNITY NFIP MAPS

We are processing a revised FIRM and FIS report for Maricopa County in our countywide format; therefore, we will not physically revise
and republish the FIRM and FIS report for your community to incorporate the modifications made by this LOMR at this

time. Preliminary copies of the countywide FIRM and FIS report, which present information from the effective FIRM and FIS report for
your community and other incorporated communities in Maricopa County, were submitted to your community for review on

‘ecember 3,2010.

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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
.ddressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at

ttp://www.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 125360 PT202.BKR11093942P.H17  102-I-A-C




Page 5 of 5 Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

PUBLIC NOTIFICATION

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or
about the dates listed below and through FEMA’s Flood Hazard Mapping website at
https://www.floodmaps.fema.gov/thm/Scripts/bfe_main.asp.

LOCAL NEWSPAPER Name: Arizona Business Gazette
Dates: 04/05/2012 and 04/12/2012

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any
request for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the
revised flood hazard determination information presented in this LOMR may be changed.

®

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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
‘dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at

p:/lwww.fema.gov/business/nfip.

¢} =
Siamak Esfandiary, Ph.D., P.E., Program Specialist
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Engineering Management Branch
Federal Insurance and Mitigation Administration 125360 PT202.BKR11093942P.H17  102--A-C




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

. April 6, 2012
CERTIFIED MAIL
RETURN RECEIPT REQUESTED IN REPLY REFER TO:
. Case No.: 11-09-3942P
The .Honorable _Max W. Wilson Community Name: Maricopa County, AZ
Chairman, Maricopa County Community No.: 040037
Board of Supervisors Bifective Date of
301 West Jefferson, 10th Floor This Revision: August 10, 2012

Phoenix, AZ 85003

Dear Mr. Wilson:

You were sent a Letter of Map Revision (LOMR) dated March 29, 2012 for your community. Unfortunately,
a mistake was discovered in the Summary of Elevations table after the mailing which resulted the corrections
to the table and two of the Flood Insurance Rate Map (panels 04013C2165H and 04013C2630G). We have
corrected all three documents and re-sending the LOMR with all the attachments for you to replace the
LOMR you have received previously. We apologize any inconvenience this might have caused.

Sincerely,

® il Glyw

Syed Qayum, CFM
National LOMR Technical Manager
Michael Baker Jr., Inc.

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

cc: (see attached list)




Courtesy Copy List — Maricopa County, AZ

The Flonorable Hugh Hallman
* Mayor, City of Tempe

The Honorable Alma Yolanda Solarez
Mayor, Town of Guadalupe

Mr. Timothy S. Phillips, P.E.
Chief Engineer and General Manager
Maricopa County

Ms. Kathryn Gross
Flood Control District of Maricopa County




Federal Emergency Management Agency
Washington, D.C. 20472

March 29, 2012

CERTIFIED MAIL

RETURN RECEIPT REQUESTED IN REPLY REFER TO:
. Case No.: 11-09-3942P
b _Honorable .Max Wilsqn Community Name: Maricopa County, AZ
Chairman, Maricopa County Community No.: 040037
3(?10 i;,d OthS?fPCrVISO;SO th Fl Effective Date of
0 e S This Revision: August 10, 2012

Phoenix, AZ 85003

Dear Mr. Wilson:

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 panels 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, 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 Information eXchange (FMIX) 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,
/“:

(:'f " Oy s
O 2
) W

Siamak Esfandiary, Ph.D., P.E., Program Specialist ~ For: Luis Rodriguez, P.E., Chief
Engineering Management Branch Engineering Management Branch
Federal Insurance and Mitigation Administration Federal Insurance and Mitigation Administration

// St

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

cc: (see attached list)




Courtesy Copy List - Maricopa County, AZ

The Honorable Hugh Hallman
Mayor, City of Tempe

The Honorable Alma Yolanda Solarez
Mayor, Town of Guadalupe

Mr. Timothy S. Phillips, P.E.
Chief Engineer and General Manager
Maricopa County

Ms. Kathryn Gross
Flood Control District of Maricopa County




Page 1 of 5 | Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

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 OTHER HYDRAULIC ANALYSIS
Arizona RETENTION BASIN HYDROLOGIC ANALYSIS
" NEW TOPOGRAPHIC DATA
(Unincorporated Areas)
COMMUNITY
COMMUNITY NO.: 040037
IDENTIFIER Guadalupe FDS APPROXIMATE LATITUDE & LONGITUDE: 33.367, -111.957
SOURCE: Precision Mapping Streets DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 04013C2165H DATE: September 30, 2005 | DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
TYPE: FIRM* NO.: 04013C2630G DATE: September 30, 2005 SUMMARY OF DISCHARGES TABLE: 3

SUMMARY OF ELEVATIONS TABLE: 8

.closures reflect changes to flooding sources affected by this revision.
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Highline Lateral - from approximately 700 feet upstream of Maricopa Freeway to just downstream of East Guadalupe Road

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
Highline Lateral Zone A Zone AH YES YES
No BFEs BFEs YES NONE
Zone X (shaded) Zone AH YES NONE
Zone A Zone X (shaded) NONE YES

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
ny questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
‘dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at

p://www.fema.gov/business/nfip.
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~

Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 125360 PT202.BKR11093942P.H17 102-1-A-C




Page 2 of 5 | Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER COMMUNITIES AFFECTED BY THIS REVISION

CID Number: 040054 Name: City of Tempe, Arizona

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT

TYPE: FIRM*  NO.: 04013C2630G DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
SUMMARY OF DISCHARGES TABLE: 3
SUMMARY OF ELEVATIONS TABLE: 8

CID Number: 040111 Name: Town of Guadalupe, Arizona
AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM* NO.: 04013C2165H DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
TYPE: FIRM* NO.: 04013C2630G DATE: September 30, 2005 SUMMARY OF DISCHARGES TABLE: 3

SUMMARY OF ELEVATIONS TABLE: 8

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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
Pp://www.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch

Federal Insurance and Mitigation Administration 125360 PT202.BKR11093942P.H17  102-I-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

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

the regulations apply.

COMMUNITY REMINDERS

We based this determination on the base (1-percent-annual-chance) flood discharges computed in the submitted hydrologic model.
Future development of projects upstream could cause increased discharges, which could cause increased flood hazards. A
comprehensive restudy of your community’s flood hazards would consider the cumulative effects of development on discharges and
Quld, therefore, indicate that greater flood hazards exist in this area.

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

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

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
ny questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
‘dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
p:/lwww.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 4125350 PT202.BKR11093942P.H17  102-1-A-C




Page 4 of 5 Issue Date: March 29, 2012 Effective Date: August 10, 2012 Case No.: 11-09-3942P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

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

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

STATUS OF THE COMMUNITY NFIP MAPS

We are processing a revised FIRM and FIS report for Maricopa County in our countywide format; therefore, we will not physically revise
and republish the FIRM and FIS report for your community to incorporate the modifications made by this LOMR at this

time. Preliminary copies of the countywide FIRM and FIS report, which present information from the effective FIRM and FIS report for
your community and other incorporated communities in Maricopa County, were submitted to your community for review on
‘ecember 3,2010.

This determination is based on the flood data presently available. The enclosed documents provide additionalinformation regarding this determination. If you have

ny questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
p:/lwww.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration
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125360 PT202.BKR11093942P.H17  102-I-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

PUBLIC NOTIFICATION

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or
about the dates listed below and through FEMA’s Flood Hazard Mapping website at
https://www.floodmaps.fema.gov/thm/Scripts/bfe_main.asp.

LOCAL NEWSPAPER Name: Arizona Business Gazette
Dates: 04/05/2012 and 04/12/2012

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any
request for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the
revised flood hazard determination information presented in this LOMR may be changed.

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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
p:/lwww.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 125350 PT202.BKR11093942P.H17 102-1-A-C




' > Table 3. Summary of Discharges Continued

Drainage
Area Peak Discharges (cubic feet per second)
Flooding Source and Location (sq. miles) 10-Year 50-Year 100-Year 500-year
Colony Wash (Continued)
At Stoneridge Dam 0.85 ! = 8¢ 94 -
Above Sunburst Wash 0.43 ! e 461 Wb
Cyprus Point Wash
At Saguaro Boulevard 0.14 - - 303 e
Above Nicklaus Drive 0.09 ! ol 193 Ths
Emerald Wash
At Saguaro Boulevard 0.61 ! -k 529 e
At Fountain Hills Boulevard 0.17 h e 207 A
| Escalante Wash
| At McDowell Mountain Road 1.59 ! . 1,410 »
Fountain Channel
Above Colony Wash 1.64 L s 885 L f
Approximately 1,450 feet upstream of
El Lago Drive 0.26 ! ! 451 o
Greystone Wash
At Sycamore Drive 0.38 ! Ly, 396 s
Hesperus Wash
Above Boulder Drive 3.14 e ! 490 !
Below Dam 36 2.91 ) . 330 =
Above Dam 36 2.91 _ = Bt 2,590 !
Highline Lateral
North Watershed West of Priest Drive 0.092 ! 2 94 o
NE Watershed at West Baseline Rd 0.111 ! e 106 2%
Central Watershed at Guadalupe Rd 0.325 E e 219 e
South Watershed at West Divot Drive 0.189 ! o 81 o c
® / REVISED TO
R REFLECT LOMR

EFFECTIVE: August 10, 2012
83

_ "Not Computed




Table 8. Summary of Elevations

Elevations (NGVD)

Flooding Source and Location 10-Year 50-Year 100-Year 500-Year
Highline Lateral
North Watershed West of Priest Drive - 2t 1222.1 =
NE Watershed at West Baseline Rd - - 1223.0 »
Central Watershed at Guadalupe Rd = = 1223.0 =
South Watershed at West Divot Drive =] - 1224.2 -
" Data Not Available REVISED TO
REFLECT LOMR

EFFECTIVE: August 10, 2012
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Federal Emergency Management Agency
i Washington, D.C. 20472

March 29, 2012

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.: 11-09-3942P
Community Name: Town of Guadalupe, AZ

The Honorable Alma Yolanda Solarez Community No.: 040111

Mayor, Town of Guadalupe Effective Date of

9241, Seuttidvenida Del ¥agin This Revision: August 10, 2012

Guadalupe, AZ 85283

Dear Mayor Solarez:

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 panels 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, 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 Information eXchange (FMIX) 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,
9] i il

Q "¢ Q)
AR
i {

Siamak Esfandiary, Ph.D., P.E., Program Specialist ~ For: Luis Rodriguez, P.E., Chief
Engineering Management Branch Engineering Management Branch
Federal Insurance and Mitigation Administration Federal Insurance and Mitigation Administration

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

cc: (see attached list)




Courtesy Copy List - Town of Guadalupe, AZ

The Honorable Max Wilson
Chairman, Maricopa County
Board of Supervisors

The Honorable Hugh Hallman
Mayor, City of Tempe

Mr. Gino Turrubiartes
Community Development Director
Town of Guadalupe

Ms. Kathryn Gross
Flood Control District of Maricopa County




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

April 6,2012

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.: 11-09-3942P
Community Name: Town of Guadalupe, AZ

The Honorable Alma Yolanda Solarez Community No.: 040111

Mayor, Town of Guadalupe Effective Date 6f

9241 South Avenida Del Yaqui This Revision: August 10, 2012

Guadalupe, AZ 85283

Dear Mayor Solarez:

You were sent a Letter of Map Revision (LOMR) dated March 29, 2012 for your community. Unfortunately,
a mistake was discovered in the Summary of Elevations table after the mailing which resulted the corrections
to the table and two of the Flood Insurance Rate Map (panels 04013C2165H and 04013C2630G). We have
corrected all three documents and re-sending the LOMR with all the attachments for you to replace the
LOMR you have received previously. We apologize any inconvenience this might have caused.

Sincerely,

N évred@@ww\

Syed Qayum, CFM
National LOMR Technical Manager
Michael Baker Jr., Inc.

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

cc: (see attached list)




Courtesy Copy List - Town of Guadalupe, AZ

‘ N
‘The Honorable Max W. Wilson
Chairman, Maricopa County
Board of Supervisors

The Honorable Hugh Hallman
Mayor, City of Tempe

Mr. Gino Turrubiartes
Community Development Director
Town of Guadalupe

Ms. Kathryn Gross
Flood Control District of Maricopa County
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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
Town of Guadalupe OTHER HYDRAULIC ANALYSIS
Maricopa County RETENTION BASIN HYDROLOGIC ANALYSIS
Arizona NEW TOPOGRAPHIC DATA
COMMUNITY
COMMUNITY NO.: 040111
IDENTIFIER Guadalupe FDS APPROXIMATE LATITUDE & LONGITUDE: 33.367, -111.957
SOURCE: Precision Mapping Streets DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 04013C2630G DATE: September 30,2005 | DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
TYPE: FIRM* NO.: 04013C2165H DATE: September 30, 2005 SUMMARY OF DISCHARGES TABLE: 3

SUMMARY OF ELEVATIONS TABLE: 8

.closures reflect changes to flooding sources affected by this revision.
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Highline Lateral - from approximately 700 feet upstream of Maricopa Freeway to just downstream of East Guadalupe Road

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
Highline Lateral Zone A Zone AH YES YES

No BFEs BFEs NONE YES

Zone X (shaded) Zone AH NONE YES

Zone A Zone X (shaded) YES NONE

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
ny questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
tp://lwww.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch

Federal Insurance and Mitigation Administration 125350 PT202.BKR11093942P.H17 102-1-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER COMMUNITIES AFFECTED BY THIS REVISION

CID Number: 040037 Name: Maricopa County, Arizona

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM* NO.: 04013C2165H DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
TYPE: FIRM* NO.: 04013C2630G DATE: September 30, 2005 SUMMARY OF DISCHARGES TABLE: 3

SUMMARY OF ELEVATIONS TABLE: 8

CID Number: 040054 Name: City of Tempe, Arizona

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT

TYPE: FIRM* NO.: 04013C2630G DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005
SUMMARY OF DISCHARGES TABLE: 3
SUMMARY OF ELEVATIONS TABLE: 8

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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
p:/lwww.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

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

the regulations apply.

COMMUNITY REMINDERS

We based this determination on the base (1-percent-annual-chance) flood discharges computed in the submitted hydrologic model.
Future development of projects upstream could cause increased discharges, which could cause increased flood hazards. A
comprehensive restudy of your community’s flood hazards would consider the cumulative effects of development on discharges and

quld, therefore, indicate that greater flood hazards exist in this area.

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

precedence over the minimum NFIP requirements.

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

benefit from the information.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have

ny questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
ressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
p://www.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 125360 PT202.BKR11093942P.H17 102-1-A-C
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. ~  Federal Emergency Management Agency
S Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

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

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

STATUS OF THE COMMUNITY NFIP MAPS
We are processing a revised FIRM and FIS report for Maricopa County in our countywide format; therefore, we will not physically revise

and republish the FIRM and FIS report for your community to incorporate the modifications made by this LOMR at this
time. Preliminary copies of the countywide FIRM and FIS report, which present information from the effective FIRM and FIS report for

your community and other incorporated communities in Maricopa County, were submitted to your community for review on

ccember 3,2010.

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

n
ressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at
p://Iwww.fema.gov/business/nfip.
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

PUBLIC NOTIFICATION

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or
about the dates listed below and through FEMA’s Flood Hazard Mapping website at
https://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp.

LOCAL NEWSPAPER Name: Arizona Business Gazette
Dates: 04/05/2012 and 04/12/2012

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any
request for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the
revised flood hazard determination information presented in this LOMR may be changed.

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 Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter
‘dressed to the LOMC Clearinghouse, 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Additional Information about the NFIP is available on our website at

Jtp:/Iwww.fema.gov/business/nfip.
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Siamak Esfandiary, Ph.D., P.E., Program Specialist
Engineering Management Branch

Federal Insurance and Mitigation Administration 125360 PT202.BKR11093942P.H17  102-1-A-C
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1. Introduction

The Flood Control District of Maricopa County (District) contracted WEST Consultants, Inc.
(WEST) to prepare a Letter of Map Revision (LOMR) for the ponding areas in the Town of
Guadalupe, Arizona (FCD contract 2010C027 Assignment #1). The effective floodplain along
the Highline Lateral (canal) which is categorized as Zone A appears to simply be an approximate
150-foot buffer from the banks of the canal. The goal of this study was to update the Zone A
floodplains with Zone AH floodplains that more accurately depict the ponding along the
embankment of the canal. The study reach is located within the Town of Guadalupe in an
incorporated portion of Maricopa County (T1S-R4E) as shown in Figure 1. The District
provided 2-foot vertical resolution contours as well as some survey data along the Highline
Lateral. The results of this study indicate smaller floodplain ponding areas behind the Highline
Lateral than what are shown on the effective floodplain maps.

The U.S. Army Corps of Engineers (USACE) computer program HEC-1 1998 Version 4.1
(HEC-1 v 4.1, 1998) (HEC-1) was used to develop a hydrologic model for the area. The
District’s Drainage Design Management System v. 4.6.0 (DDMSW v. 4.6.0, 2010) (DDMSW)
was used to develop sub-basin and routing parameters. The USACE’s computer program HEC-
RAS Version 4.1 (HEC-RAS v.4.1.0, 2010) (RAS) was used to model the hydraulic relationships
between the various ponding areas along the Highline Lateral and to determine the actual
ponding elevations. A Digital Elevation Model (DEM) was generated in ArcView GIS v. 9.3
2008 (ArcView GIS, v 9.3, 2008) (GIS) using the survey and contour data provided by the
District. The DEM was used to determine ground elevation parameters needed for the HEC-1
model. It was also used to determine ponding volumes at various locations throughout the model
and to determine flooding extents along the canal.




Figure 1. Project location map




2. ADWR/FEMA Forms

2.1. Study Documentation Abstract for FEMA Submittals
Study Documentation | Initial Restudy CLOMR LOMR | X Other
Abstract for FEMA Study
Submittals
2.1.1 Date Study Accepted
212 Study Contractor WEST Consultants, Inc.
Contact(s) Brian Wahlin, Ph.D., P.E., D.WRE
Address 8950 S. 52" Street, Suite 210
Tempe, Arizona 85284
Phone (480) 345-2155
Internal Reference Number FCDMO001001
2.1.3 FEMA Technical Review Contractor
Contact(s)
Address
Phone
Internal Reference Number
2.14 FEMA Regional Reviewer
Phone
2.1.5 State Technical Reviewer Arizona Department of Water Resources
Phone (602) 417-2400
2.1.6 Local Technical Reviewer Kathryn Gross, CFM, M.A. Flood Control
District of Maricopa County (District)
Phone (602) 506-4837
2.1.7 Reach Description West Side of Highline Lateral - FIRM
Panels 2630B, and 2165H
2.1.8 USGS Quad Sheet(s) with original
photo date & latest photo revision date
2.1.9 Unique Conditions and Problems
2.1.10  Coordination of Q’s Discharges

(Agency, Date, Comments)




DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B. NO. 1660-0016
Expires February 28, 2014

OVERVIEW & CONCURRENCE FORM

PAPERWORK BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form.
You are not required to respond to this collection of information unless it displays a valid OMB control number. Send comments regarding the
accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland
Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send

your completed survey to the above address.

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

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

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

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

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a: (check one)

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

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

B. OVERVIEW

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

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

s | i oy B | (mm |ams |
IO401 11 Town of Guadalupe, Maricopa County AZ 04013C 2630G 09/30/05
040111 Town of Guadalupe, Maricopa County AZ 04013C 2165H 09/30/05

a  Flooding Source: Highline Lateral
D Riverine []Coastal [X] Shallow Flooding (e.g., Zones AO and AH)
b. TypesofFiasaing: []Alluvial fan [JLakes []other (Attach Description)

3. Project Name/ldentifier: Guadalupe FDS
4. FEMA Zone designations affected: A (Choices A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

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




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

a
[:] Physical Change I:] Improved Methodology/Data |:| Regulatory Floodway Revision D Base Map Changes
I:] Coastal Analysis D Hydraulic Analysis D Hydrologic Analysis D Corrections
[___] Weir-Dam Changes D Levee Certification []Alluvial Fan Analysis [:] Natural Changes

[:] New Topographic Data D Other (attach Description)

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

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

Structures: [_JChannelization [CJLevee/Floodwall E]Bridge/CuIverT
[Jpam CIFill [ Jother (Attach Description)

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

C. REVIEW FEE

Has the review fee for the appropriate request category been included? DYeS‘ Fee Amount: S
[:]No, Attach Explanation
Please see the DHS-FEMA website at http://fema.gov/plan/prevent/fhm/frm_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. | understand that any false statement may be
punishable by fine or imprisonment under Title 18 of the United States code, Section 1001.

Name { Y Company /ﬂar\ 4 A
Kkﬁflm n Ciross Flood Conleal Dariefof C«gv:’()\?

Mailing Address B . Daytime Telephone No. FAX No. t
ZHo) W Dvm@o 51 oz 506~ 637 Woz 506 -\(Go i
= \f\su\\x, At 85009 EMAIL ADDRESS

bo, aQ il tedi o P ooV

Signature of Requester Reqwre/ ‘lr N Dat / g
4@1& U

As the community official responsible for floodplain managem%% | hekéby acknowledge that we have received and reviewed this Letter of of Map Revision (LOMR) or

conditional LOMR request. Based upon the community's reWgw, we find the completed or proposed project meets or is designed to meet all of the community
floodplain management requirements, including the requirementt for when fill is placed in the regulatory floodway, and that all necessary Federal, State, and local
permits have been, or in the case of a conditional LOMR, will be obtained. For conditional LOMR request, the applicant has documented Endangered Species Act
(ESA) compliance to DHS/FEMA prior to DHS/FEMA's review of the Conditional LOMR application. For LOMR request, | acknowledge that compliance with sections 9
and 10 of the ESA has been achieved independently of DHS/FEMA's process. For actions authorized, funded, or being carried out by Federal or State agencies,
documentation from the agency showing its compliance with Section 7(a)(2) of the ESA will be submitted. In addition, we have determined that the land and any
existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44 CFR 65.2(c), and that we have available
upon request by DHS/FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title Community Name

4ino Tufrubiaites éﬂmum’fv Df//)RB;eT own of Guadalupe

Daytime Telephone No. FAX No.

%é;;d% Avenida el Yaga S --559F  ysos-53,3
éwtaf(aéu,ec A 7583 it st @ auadalupeaz o
J

Offcm‘f‘s~s gn

& requ1red o Date

Communl y

Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3
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a. The basis for this revision request is (check all that apply)

Physical Change Improved Methodology/Data I:] Regulatory Floodway Revision DBase Map Changes
D Coastal Analysis [:] Hydraulic Analysis D Hydrologic Analysis [:] Corrections
I:]Weir»Dam Changes |:] Levee Certification [:]Alluvial Fan Analysis [ INatural Changes

New Topographic Data [] other (attach Description)

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

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

Structures: [CJchannelization [JLevee/Floodwall [ IBridge/Culvert
DDam DFiIl Other (Attach Description)

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

P S T o P S T R O O

C. REVIEW FEE

Has the review fee for the appropriate request category been included? Yes, Fee Amount: S

D No, Attach Explanation

Please see the DHS-FEMA website at http:/ifema.gov/plan/prevent/fhm/frm_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. | understand that any false statement may be
punishable by fine or imprisonment under Title 18 of the United States code, Section 1001.

Name Company
Kathryn Gross, CFM, M.A. Flood Control District of Maricopa County
Mailing Address Daytime Telephone No. FAX No.
2801 W. Durango Street 602-506-4837
Phoenix, AZ 85009 EMAIL ADDRESS

kag@mail.maricopa.gov

Signayg f'qu//jester (Required) Dat(}:? ,._./
. 3 - s

As the éommunity official\‘r'e ponsible for ffoodplain management, | hereby acknowledge that we have received and reviewed this Letter of of’Map Revision (IiOMR) or
conditional LOMR request. sed upod the community's review, we find the completed or proposed project meets or is designed to meet all of the community
floodplain management requir€ments, including the requirement for when fill is placed in the regulatory floodway, and that all necessary Federal, State, and local
permits have been, or in the case of a conditional LOMR, will be obtained. For conditional LOMR request, the applicant has documented Endangered Species Act
(ESA) compliance to DHS/FEMA prior to DHS/FEMA's review of the Conditional LOMR application. For LOMR request, | acknowledge that compliance with sections 9
and 10 of the ESA has been achieved independently of DHS/FEMA's process. For actions autherized, funded, or being carried out by Federal or State agencies,
documentation from the agency showing its compliance with Section 7(a)(2) of the ESA will be submitted. In addition, we have determined that the land and any
existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44 CFR 65.2(c), and that we have available
upon request by DHS/FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title Community Name

Timothy S. Phillips, PE, Chief Engineer and General Manager Maricopa County

Mailing Address Daytime Telephone No. FAX No.
2801 W. Durango Street

Phoenix, AZ 85009 EMAIL ADDRESS

Community Official's signature (required) Date

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3
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a. The basis for this revision request is (check all that apply)

[C]ehysicat Change [Jimproved Methodology/Data [ ]Regulatory Floodway Revision [[IBase Map Changes
[ Jcoastal Analysis [T Hydraufic Analysis [CJHydrologic Analysis [TJconections
[CJweir-Dam Ghanges El Levee Cerlification DA[luviaS Fan Analysis [:I Naturat Changes

[INew Topographic Data  [_1Other (altach Description)

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

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

Structures: [Ichannelization [CJLeveerFloodwall [[Jeridge/culvert
Clpam [ IFin [Clother (Attach Description)

6.1 Documentation of ESA compliance is submitted {required to initiate GLOMR review). Please refer to the instructions for more information

| _
C. REVIEW FEE
R e I T S TP O |
Has the review fee for the appropriate request category been included? {"]Yes, Fee Amount: S
[:] No, Altach Explanation
Please see the DHS-FEMA website at http://fema.goviplan, Vi mifrm_fees. for Fee Amounts and Exemptions.

All ducumen submitted in support of this uest are correct to the best of my knowledge. | understand that any false statement may be

D. SIGNATURE
S A A

punishable by fire or imprisonment under Title 18 of the United Stales code, Section 1001.

i Kk%hﬁy’\ G(b‘if) Cﬁ;;yﬂaa}(‘af Diﬁ‘k‘ia*f’ 5[%@/& {’,aw\’y

Mailing Address Daytime Telephone No. FAX No.
789 W Dvro‘yu%g st (107 S0k Y337 -
EMAIL ADDRESS

Phow /QZ/ 3‘}5736? Kai@w\ll. Wi Lon. g

Signature W) V T;;y/](/f/

As the community official responsible\(%'ﬂogdplain management, 1 hereby acknawledge that we have received and reviewed this Letter of of Map Revision {LOMR} er
conditional LOMR request. Based updh the community’s review, we find the completed or proposed project meets or s designed to meet all of the community
floodplain management requirements, including the requiretent for when fill is placed in the regulatory floodway, and that all necessary Federal, State, and iocali
permits have bean, or in the case of a conditional LOMR, will be obtained. For conditional LOMR request, the applicant has documented Endangered Species Act
{ESA) compliance to DHS/FEMA prior to DHS/FEMA's review of the Conditional LOMR application. For LOMR request, | acknawledge that compliance with sections 9|
and 10 of the ESA has been achleved independently of DHS/FEMA's process. For actions authorized, funded, or being carried out by Federal or State agencies,
documentation from the agency showing its compliance with Section 7(a)2) of the ESA will be submitied. In addition, we have determined that the land and any
existing ot proposed structures to be removed from the SFHA are or will be reasonably safe from fieoding as defined in 44 CFR 65.2(c), and that we have available
upan request by DHS/FEMA, all analyses and documentation used to make this determination.

Community Official's Narne and Title Community Name
. l .
AV\ M Go l/\, " & \’i'\/l GV\QAW City of Tempe
! Y Daytime Telephone No. FAX No.

Malling AddreSd _ d
Bler €. 5 Stveek 480 -350 - 8200 | 48o~350-E5
Tempk, AT gszgl EMAIL ADDRESS '

atttakions.  Pwblic: Works / Cﬁ?{weala"— am{:), 50(AQ tempe  goV

Gommunity Official's signature (required) Dite

MT-2 Form1 Page 20f3
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‘/ This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to cerlify

elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and

as described in the MT-2 Forms instruction. All documents submitted in support of this request are correct to the best of my knowledge. |
understand that any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name License No. Expiration Date
Brian Wahlin, Ph.D., P.E., D.WRE 41980 S/BIJ'LOIU(
Company Name Telephone No. Fax No. I
WEST Consultants, Inc. Heo -34S~ 21is < Yoo -4 $-21506
}

Signat E-mail Address Date
- bwahlin@westconsultants.com =3 / -7 / )

Ensure the forms that are appropriate to your revision request are included in your submittal.
Eorm name and {(Number} Required if I

[X]Riverine Hydrology & Hydraulics Form (Form 2)  New or revised discharges or water-surface elevations

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

[CJcCoastal Analysis Form (Form 4) New or revised coastal elevations
[ICoastal Structures Form (Form 5) Addition/revision of coastal structure

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

; D Riverine Structures Form (Form 3)

Seal {optional)

.ﬂ

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form1 Page 3 of 3




DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O'.M'B' NQ-7600-0014
Expires February 28, 2014

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing

instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You
i are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send

comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,

Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork

Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please

do not send your completed survey to the above address.

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

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

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

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

Flooding Source: Highline Lateral

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 B) 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.) Effective FIS (cfs) Revised (cfs)

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

[] statistical Analysis of Gage Records Precipitation/runoff Model ~ Specify Model HEC-1

[] 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.

. Review/Approval of Analysis.

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

. Impacts of Sediment Transport on Hydrology

Is the hydrology for the revised flooding source(s) affected by sediment transport? [:] 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.

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




B. HYDRAULICS

1. Reachlo he Revised Water-Surface Elevations (ft.)

Description Cross Section Effective Proposed/Revised

Downstream Limit N/A N/A

N/A N/A

Upstream Limit

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

2. Hydraulic Method/Model Used HEC-RAS used to determine ponding elevations against Highline Lateral.

3. Pre-Submittal Review of Hydraulic Models

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

4. Models Submitted Natural Run Floodway Run

File Plan File

licate Effecti i
Duplicate Effective Model e Name Name

Corrective Effective Model*  File Plan File
Name Name Name

File Plan File

Existing or Pre-Project Narfie Name Name

Conditions Model

File Plan File

Revised or Post-Project Na&ma Name Name

Conditions Model

File
Name Name

File Guadalupe FDS Plan 6hour and 24hour

Other - (attach description) Name

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

[X Digital Models Submitted? (Required)

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.).

[X Digital Mapping (GIS/CADD) Data Submitted

Topographic Information

Source Flood Control District Maricopa County Date 12/11/2008

Accuracy

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

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

1. For LOMR/CLOMR Regquests, do Base Flood Elevations (BFEs) Increase? Yes E] No
a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:

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

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

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

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

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

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

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

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

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

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.
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Note to Section B — Hydraulics

. The Highline Lateral is lined with elevated berms running parallel to the canal with the top of the
berm located few feet above the existing surrounding ground. The existing topography in the
study area is such that the storm water runoff from flood events would flow towards the canal
and there is a potential for flooding on the upstream side of the canals. As a result, floodplain
delineations are based on ponding areas rather than flow conveyance. The existing conditions
indicate that the runoff from the watershed tends to collect in low-lying areas adjacent to the
canal and has the potential to overtop the berms and enter the canal. = Since some of the low
lying areas with ponding potential are not well defined, the probability also exists that the
ponding areas may join together or spill laterally into each other. For this purpose the water
surface elevations for each ponding area was computed in HEC-RAS using storage areas with
weirs connections between each ponding area and between the ponding areas and the canal.

An unsteady HEC-RAS model was created to represent the ponding areas. Each ponding area
was represented with a storage area in HEC-RAS. The DSS files from HEC-1 were read into
HEC-RAS at each storage area corresponding to the same concentration point in HEC-1. The
resulting water surface elevations at each ponding location were then mapped in GIS based on
the location of the concentration points and the surface elevation of the TIN. This procedure was
repeated for both the 24-hour storm and the 6-hour storm in order to identify the worst case
scenario for mapping the Zone AH floodplains.

As a result, the floodplain delineations were based on the water surface elevations computed
using the HEC-RAS hydraulic model and mapped using the digital terrain model. The weir
' dimensions and characteristics were determined using Arcview GIS software and the TIN.




2.2. FEMA Forms

Forms required by FEMA are included in the text of this TDN following the ADWR forms. On
Form 1 Section B5b, the “Other” box is checked requiring a description. The other structures
encompassed by the area of revision are retention basins and storm drains.

On Form 2 section B4, a digital model was submitted. The digital model is an unsteady HEC-
RAS model consisting of just storage areas. Its purpose is described in Section 5.

3. Surveying and Mapping Information

3.1. Field Survey Information

Survey data were provided by the District in the form of a GIS shape file and an Excel spreadsheet.
The survey was completed on June 7, 2010 and was titled “Highline Canal Topo, Avenida Del Yaqui
(Priest Drive) to Grove Parkway.” The vertical datum was North American Vertical Datum of
1988 (NAVDS8). The horizontal datum was North American Datum (NAD) 1983 HARN
Arizona Central Zone, in units of international feet. This survey recorded high spots along the
embankment of the Highline Lateral. It was merged with the existing mapping provided by the
District.

3.2. Mapping

Topographic data from the District’s mapping contract FCD 08-20 were provided by the District
in the form of a GIS shape file and included contours at 2-foot vertical intervals. The vertical
datum was NAVDS88. The horizontal datum was NAD 1983 HARN Arizona Central Zone, in
units of international feet. The flight date for the mapping was December 11, 2008.

The topography data provided by the District was combined with the survey data along the
Highline Lateral to create a surface file which would more accurately represent the elevations
near the critical ponding areas along the canal. To do this three dimensional lines were created
connecting the points along the base of the canal and the peak of the embankment of the canal.
These lines were combined with the topo data to create a Triangulated Irregular Network (TIN)
within GIS. Using the lines instead of the survey points alone allowed the TIN to more
accurately represent the elevation between each survey point.

4. Hydrology

4.1.  Method Description

Approximate basin boundaries and flow paths were delineated using available tools within GIS
using the DEM, survey data, and aerial photographs. The DEM was used to determine ground
elevation parameters needed for the DDMSW/HEC-1 model. DDMSW was used to develop
sub-basin and routing parameters. Based on site specific information some of the default
DDMSW parameters were adjusted to more accurately represent the area. HEC-1 was used to
develop a hydrologic model for the area. The flow schematics for this model are included in
Appendix D. Both the 100—year, 6-hour and the 100—year, 24-hour storms were analyzed based
on the national Oceanic and Atmospheric Administration (NOAA) — 14 rainfall data. Locations
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of potential ponding along the canal were located, concentration points were placed in those
locations and the HEC-1 model was programmed to output a Data Storage System (DSS) file at
each of these locations.

4.2. Parameter Estimation

4.2.1. Drainage Area Boundaries

The Town of Guadalupe is bordered on the west by Interstate-10 and on the north and east by the
Highline Lateral. The general slope of the land is to the northeast in the northern half of the
Town and to the east and south east in the southern end of the Town. No off-site flows enter the
Town of Guadalupe in the 100-year event. The Guadalupe study area was divided into four
watersheds based on major concentration points, multiple field visits, and the approximate GIS
watershed delineations. The four watersheds from north to south were named North Watershed,
Northeast Basin Watershed, Central Watershed, and South Watershed. Figure 2 shows the study
area boundary with the watershed divisions and major concentration points at the ultimate
outfalls.




5
: "
5%
i
i
I
4
8
. e,
ﬁ
[
i,
%

i ! - S - 5 ‘
L B R e e S W e R (€2
~ e [ ey - o T b S el ) BB P |
] : 3 iri v, i i . bl };’Kj‘ s '.. e gy g _EN wmd) - ‘
0L T *;—’ W, ;

e G SOUTH.WATERSHED el

+

ool i ) X e

i 1 2 = i '\ .--.’I g

e O i1 s % . i

A =4 { . . - 4 X
) gy Sl Sy .
p ,4, -‘ S 5 :-ﬁ-r - "‘.. : -
’ ;4 s Legend : ] - : { k A ‘.." 9
A @ Concentration Points L SR Y

4 - ¥ AN

Figure 2. Major basins map

@ ;




4.2.72. Sub-basin Boundaries and Concentration Points

The four watersheds were divided into smaller subbasins. The delineation of the subbasins was
assisted using the approximate watershed basins delineated within GIS. The initial basins
generated in GIS clearly showed the flow directions and approximate high and low areas
throughout the study area. The final subbasin boundaries were decided based on the available
topography, survey data, and through site visits by WEST and District personnel. The
boundaries of the natural subbasins are influenced by the presence of the roadways and the canal.

The final sub-basin delineations are shown in Figure 3. The sub-basin name is composed of a
number and a letter. A similar number represents a similar flow path destination or concentration
point. The letter in the name usually represents the order. For example, A drains to B which
combines with C and drains to D. Each set of numbers is contained within a watershed. The
North Watershed consists of all the 1’s, the Northeast Basin Watershed consists of all the 2’s, the
Central Watershed consists of all of the 3’s and 4’s, and the South Watershed consists of the 5’s,
6’s, 7’s, and 8’s (see Figure 3). For organizational reasons a schematic of each watershed was
created. These schematics were used to assemble the HEC-1 model and HEC-RAS model in the
correct sequence. The schematics are shown in Appendix D.3

4.2.3. Watershed Workmaps

Several watershed workmaps are included in the submittal. A full-sized Subbasin Map is
included showing concentration points, flow paths, and routing reaches. A soils map is included
showing subbasin boundaries along with the various soil types. A land use map showing the
subbasin boundaries along with the various land use types is also included.




oy

! .... . .. b : 4' “ﬂu N.M.
N b a0

S W I PRy

Figure 3. Subbasins map

8




42.4. Gage data
No gage data were available for this study.

4.2.5. Statistical Parameters
There was no available data record for precipitation, runoff, or discharge in the study watershed.

4.2.6. Precipitation

4.2.6.1.  Precipitation

The rainfall data were obtained using the NOAA Atlas 14 through DDMSW. The project area
shape file from GIS was imported into DDMSW and the values for different rainfall events were
automatically computed. The rainfall for the 100-year, 24-hour storm was determined to be 3.45
inches and 2.52 inches for the 100—year, 6-hour storm. The results for all storm events are
presented in Appendix D.1.

4.2.6.2. Rainfall Pattern

The Maricopa County 6-hour local storm distributions consist of five dimensionless storm
patterns. The 24-hour storm distribution used in Maricopa County is the SCS Type II
distribution. For more details on these rainfall patterns, see Maricopa County’s Hydrology
Manual (Flood Control District of Maricopa County, 2009).

The appropriate rainfall pattern is automatically selected by the DDMSW program.

42.6.3. Depth Area Reduction

The NOAA Atlas 14 rainfall depths from the isopluvial maps are point rainfalls for specified
frequencies and durations. This is the depth of rainfall that is expected to occur at a point or
points in a watershed for the specified frequency and duration. However, this depth is not the
aerially-averaged rainfall over the basin that would occur during a storm. A reduction factor is
used to convert the point rainfall to an equivalent uniform depth of rainfall over the entire
watershed. As the watershed area increases, the reduction factor decreases, reflecting the greater
non-homogeneity of rainfall for storms of larger areas.

Regional research by the Agricultural Research Service, U.S. Department of Agriculture, for the
Walnut Gulch Experimental Watershed near Tombstone, Arizona, indicated that local storms are
characterized by relatively small areas of high intensity rainfall resulting in depth-area reduction
curves that decrease rapidly with increasing area. The U.S. Army Corps of Engineers studied
historic storms in Arizona and published the results of those studies (U.S. Army Corps of
Engineers, 1974).

For local storms (6-hour duration), the depth-area reduction curve that is to be used in Maricopa
County is the curve developed by the U.S. Army Corps of Engineers for the August 1954 Queen
Creek Storm (see Figure 4). For the 24-hour general storm, the depth-area reduction curve that is
to be used in Maricopa County is shown in Figure 5. This curve is taken from Figure 15 of the
National Weather Service HYDRO-40 (Zehr & Myers, 1984).




All depth-area reduction factors are coded directly into DDMSW.
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Figure 5. Depth-area reduction for the 24-hour rainfall

4.2.7. Physical Parameters

Physical modeling parameters for the subbasins were determined using available tools within
GIS and DDMSW. Summary Tables of the subbasins physical parameters is provided in
Appendix D.

4.2.7.1. Soils and Land Use

A land use data map was created based on aerial photography and site visits. The land use
parameters were set according the Maricopa Association of Governments (MAG) standards.
This shape file was referenced by DDMSW to determine correct landuse parameters within each

subbasin.

The soil data for the Town of Guadalupe were obtained from the USDA NRCS Soil Data Mart.
A shape file was created based on these data and was clipped to the Guadalupe region. This
shape file was referenced by DDMSW to determine correct soil parameters within each subbasin.

42.7.2. Losses

The Green and Ampt method was used to calculate rainfall losses. Parameters for the calculation
were obtained from landuse and soil data contained in the GIS shape files. All of the necessary
variables were calculated automatically within the DDMSW program.
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4.2.7.3.  Unit Hydrograph

The District recommends the Clark unit hydrograph to route rainfall excess from the land’s
surface for watersheds or subbasins less than about 5 square miles in size with an upper limit of
10 square miles. The Clark unit hydrograph is also the preferred procedure for urban watersheds
and, thus, was utilized in this study.

Time of concentration is defined as the travel time, during the corresponding period of most
intense rainfall excess, for a flood wave to travel from the hydraulically most distant point in the
watershed to the point of interest (concentration point). The District has specific procedures for
calculating the time of concentration for use in the Clark unit hydrograph as outlined in District
standards (Flood Control District of Maricopa County, 2009). The District has adopted an
empirical equation for time of concentration with some procedural modifications from Papadakis and
Kazan (1987).

Both he time of concentration and the Clark unit hydrograph procedures are coded directly into
DDMSW.

4.2.8. Reach Routing

The flow routings were determined based on the topographic information, site visits, subbasin
delineations and the location of the concentration points. The length and the slope of the reaches
were obtained from ArcView. The cross-sections of the flow routings were modeled in
DDMSW using normal depth. The cross-sections were described as roadways with a Manning’s
n value of 0.02. The width of each road was determined based on the aerial photographs. The
slope of each was determined based on length and elevation variation according to the DEM.

4.2.9. Ponding Relationships

The areas with significant potential of ponding were identified after initial runs of the HEC-1
models. Upon identifying the areas of potential ponding, an elevation-storage relationship was
developed for each area using the DEM in the ArcView GIS software. For each elevation in the
ponding relationship, the storage capacity was determined using the volume calculation
capability of the ArcView software. Each ponding or storage area was named after the subbasin
in which it lies predominantly. Figure 6 shows the location of the areas of significant ponding.

Ponding relationships were developed between each ponding area in HEC-RAS. HEC-RAS was
used because of its ability to correctly balance flows over weirs and through pipes
simultaneously. DSS files were extracted from HEC-1 at each ponding area and were referenced
as flow files in HEC-RAS. The storage area connections consist of weirs, pipes, or a
combination of both. Most ponding areas have three weirs, one on the north side, one on the
south side, and one on the east side. The north and south weirs represent spilling from one pond
to another, and the weir on the east side represents spill from the ponding area into the canal.
Additional storage area connections were created with a culvert and an artificially high weir to
represent drainage storm drain pipe connections between certain ponds. The 10-year storm drain
system was represented using the culvert routines in the storage area connections.

12
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42.9.1. North Watershed

Storage area 1C is located directly east of a baseball field in the North Watershed subbasin 1C.
The baseball field and some surrounding area within 1C are lower than surrounding areas and for
this reason were included in the stage/storage relationship developed in ArcView as shown in
Figure 7. The stage storage relationship for 1C is represented in Table 1. Flows from subbasin
1A enter 1C through a small drainage ditch at the north east end of 1A. The apartment complex
in the northern most section of 1A has a retention basin and appears to be designed to contains it
own flows, but for a conservative measure these flows have been included in the flows stored in
1C. Flows from subbasin 1B enter 1C through a grated inlet structure just east of the storage
basin along the west side of Avenida Del Yaqui. Flows overtopping basin 1C would most likely
spill back onto Avenida Del Yaqui and flow north to the City of Tempe. Since 1C does not
interact with the other potential ponding areas or the canal (which is underground at this
location), it was not included in the HEC-RAS model. The WSE for 1C was determined by the
HEC-1 output alone.

Nl 0 25 50 100 Feat )

1y

Figure 7. Ponding area 1C

Table 1. Stage storage relationship for ponding area 1C

Stage (ft) | 1217 | 1218 | 1219 | 1220 | 1221 | 1222 | 1223 | 1224 | 1225 1226

Storage
(ac-ft) 0.00 0.05 0.30 0.65 1.17 2.66 4.84 7.34 | 1043 | 14.06
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429.2. Northeast Basin Watershed

Storage area 2D is located along the Highline Lateral on the northeast edge of subbasin 2D. The
low point of this storage area is the drainage inlet leading to retention basin 2E. This drainage
inlet is the concentration point for all flows contributing to 2D. If the flows back-up at the drain
the resulting ponding area will be along the canal and will back up into subbasin 2C as well. The
ponding area included in this stage/storage relationship is shown in Figure 8. The stage storage
relationship for 2D is represented in Table 2. If the ponding area fills it has the potential to spill
into the canal and possibly into storage area 3A to the southeast. Flows entering the canal are
assumed to be carried away and eliminated from the system. In the HEC-RAS model storage
area 2D was connected to the canal and to 3A as a weir based on elevations from the TIN. It was
also connected to 2E as weir with a culvert, with the weir elevation set artificially high to force

flows through the culvert.

Storage Area 2Eis located directly across the canal from subbasin 2D and represents the
Northwest Basin. It is the ultimate drainage point for all flow in the Northwest Basin Watershed.
Flows entering 2E come from the drain inlet mentioned in the description of 2D, and flow
through a pipe under the canal. Other than the drainage pipe the only water entering 2E is the
rainfall that falls within 2E. The ponding area included in this stage/storage relationship is also
shown in Figure 8. The stage storage relationship for 2E is represented in Table 3. If storage
area 2F overflows the flows will most likely spill over the east side entering Tempe and leaving
the system. In HEC-RAS 2E was only connected to 2D as described in the previous paragraph.

Figure 8. Ponding areas 2D and 2E
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Table 2. Stage storage relationship for ponding area 2D

Stage (ft)

1222

1223

1224

1225

1226

Storage(ac-ft)

0.00

0.02

0.16

2.29

7.48

Table 3. Stage storage relationship for ponding area 2E

Stage (ft) 1210 1211 1212 1213 1214 1215 1216 1217

Storage(ac-ft) 0.00 0.01 0.07 0.63 1.22 1.86 2.54 3.25

Stage (ft) 1218 1219 1220 1221 1222 1223 1224 1225

Storage(ac-ft) 4.01 4.80 5.63 6.51 7.44 8.44 9.49 10.71
42.93. Central Watershed

Storage area 3A is located at the east end of subbasin 3A. The low point is a concrete line V-
ditch built . A drainage inlet structure at the south end of the V-ditch carries flows through a
pipe to retention basin 4D. Surface flows from 3A and 3C enter this drainage inlet as well and
were included in the ponding calculations. Flows spilling over from storage area 3A have the
potential to drain east into the canal, north to 2D, or south to 3E. The ponding area included in
this stage/storage relationship is shown in Figure 9. The stage storage relationship for storage
area 3A is represented in Table 4. In the HEC-RAS model storage area 3A has 4 connections.
The connection to 2D, 3E and the canal were all weir connections based on the TIN. The fourth
connection was to storage area 4D as a weir with a culvert. As with the connection between 2D
and 2E, this weir was also set artificially high to force the flows through the culvert.

Storage area 3E is located along the canal on the east side of subbasin 3E. 3E receives flows
from subbasins 3E and 3D. A drainage inlet structure along the east side of 3E connects it to
storage area 4D. Flows overtopping this ponding area would most likely drain north to 3A but
also have the potential to drain south to retention basin 4D and into the canal. The ponding area
included in this stage/storage relationship is also shown in Figure 9. The stage storage
relationship for storage area 3E is represented in Table 5. The storage area connections between
3E and the canal and between 3E and 3A were both weir connections based on the TIN. The
connection between storage area 3E and storage area 4D was created as a weir with a culvert
connection. In this instance the weir elevation were based on the TIN.

Storage area 4D is located in the southeast corner of the central watershed. It is the ultimate
drainage point for all flows in the Central Watershed. If storage area4D overtops it has the
potential to spill into the canal at which point the flows would leave the system. It also has
potential to spill north to storage area 3E or south across Guadalupe Road into storage area 7A in
the South Watershed. The ponding area included in this stage/storage relationship is shown in
Figure 10. The stage storage relationship for storage area 4D is represented in Table 6. The
drainage pipe from storage area 3A is modeled in HEC-RAS as a weir with a culvert connection
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having the weir elevation set artificially high to force flows through the drain pipe. The
connection with storage area 3E to the north is modeled in HEC-RAS with a weir and culvert
connection with the weir based on the TIN. The connections between storage area 4D and the
canal and between storage area 4D and 7A are both weir connections based on the TIN
elevations.

Figure 9. Ponding areas 3A and 3E

Table 4. Stage storage relationship for ponding area 3A

Stage (ft) 1222 1223 1224 1225 1226 1227
Storage(ac-ft) 0.00 0.04 0.16 0.95 3.38 9.31

Table 5. Stage storage relationship for ponding area 3E

Stage (ft) 1224 1225 1226 1227
Storage(ac-ft) 0.00 0.07 0.63 2.78




Figure 10. Ponding area 4D

Table 6. Stage storage relationship for ponding area 4D

Stage (ft) 1216 1217 1218 1219 1220 1221
Storage(ac-ft) 0.00 0.71 2.23 4.23 6.38 8.71
Stage (ft) 1222 1223 1224 1225 1226 1227
Storage(ac-ft) 11.23 13.94 16.86 20.11 23.87 28.26

429.4. South Watershed

Storage area 7A is a small storage area in the northeast corner of the South Watershed. Storage
area 7A only receives flows from subbasin 7A with the potential to share flows with retention
basin 4D to the north and 7B to the south. The storage capacity of storage area 7A is relatively
small and overtopping flows generally drain into the canal. The ponding area included in this
stage/storage relationship is shown in Figure 11. The stage storage relationship for storage area
7A is represented in Table 7. Storage area connections were established between 7A and 4D, 7A
and the canal, and 7A and 7B all as weir connections with the elevations based on the TIN.
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Storage area 7B is located just south of subbasin 7A along the Highline Lateral. A drainage inlet
along the Highline Lateral collects flows from subbasin 7B and empties into storage area 7F.
Storage area 7B also has the potential to share flows with 7A and 7D and to spill into the canal.
The ponding area included in the stage/storage relationship for 7B is also shown in Figure 11.
The stage storage relationship for storage area 7B is represented in Table 8. Weir connections
were created in HEC-RAS between 7B and 7A, between 7B and 7D, and between 7B and the
canal all with the weir elevations based on the TIN. A fourth connection was created between
storage area 7B and storage area 7F as a weir culvert connection with the weir elevation set
artificially high to force flows through the drainage pipe.

Storage area 7D is located just south of subbasin7B along the canal. Storage area 7D is
contained by a block wall and has a retention basin at the downstream end capable of containing
all of the flows contributed by subbasin7D. For conservative measurements the storage
relationships were set up as though the wall did not exist. The ponding area included in this
stage/storage relationship is shown in Figure 12. The stage storage relationship for storage
area7D is represented in Table 9. Storage area weir connections were established between 7D
and 7B, between 7D and 7E, and between 7D and the canal. All weir connections with 7D are
based on TIN elevations.

Storage area 7E is located just north of storage area 7F. Flows from subbasin 7E pond along the
canal and have the potential to spill into the canal or combine with 7F to the south or 7D to the
north. A storm drainpipe also exists along the canal to the east and empties into retention basin
7F. The ponding area included in the stage/storage relationship for 7E is also shown in Figure
12. The stage storage relationship for storage area 7E is represented in Table 10. Storage area
weir connections were established between 7E and 7D and between 7E and the canal. A
weir/culvert connection was established between 7E and retention basin 7F. All weir elevations
were based on the TIN elevations.

Storage area Basin 7F is the ultimate drainage location of the South Watershed. Flows
overtopping storage area 7F would most likely drain back to basin 7E and over top into the canal.
The ponding area included in the stage/storage relationship for 7F is shown in Figure 13. The
stage storage relationship for storage area 7F is represented in Table 11. A storage area weir
connection was established between 7F and the canal. The connection between 7F and 7E was
set up as a weir/culvert connection with the weir elevations set to the TIN elevations. The
connection between 7F and 7B was set up as a weir/culvert connection with an artificially high
weir elevation to force flows through the storm drain pipe.
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Figure 11. Ponding areas 7A and 7B

Table 7. Stage storage relationship for ponding area 7A

Stage (ft)

1225

1226

1227

Storage(ac-ft)

0.00

0.02

0.65

Table 8. Stage storage relationship for ponding area 7B

Stage (ft)

1225

1226

1227

1228

Storage(ac-ft)

0.00

0.02

1.12

2.75
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Figure 12. Ponding areas 7D and 7E

Table 9. Stage storage relationship for ponding area 7D

Stage (ft)

1224

1225

1226

1227

1228

Storage(ac-ft)

0.00

0.16

0.36

0.96

1.79

Table 10. Stage storage relationship for ponding area 7E

Stage (ft)

1224

1225

1226

1227

Storage(ac-ft)

0.00

0.01

0.06

1.51

21




e acalf IR L NG

Figure 13. Ponding area 7F

Table 11. Stage storage relationship for ponding area 7F

Stage (ft) 1218 1219 1220 1221 1222 1223 1224
Storage(ac-ft) 0.00 0.20 0.77 1.72 2.90 4.47 6.26
Stage (ft) 1225 1226 1227 1228 1229 1230
Storage(ac-ft) 8.27 10.48 13.40 16.65 20.33 24.09

4.2.10. Diversions

Retention basins with the potential to retain a significant amount of water before the water
reaches the ponding areas along the canal, referred to as internal retention areas, were identified
using both the aerial photos and the DEM. The storage capacity for each basin was determined
using the volume calculation capability of the ArcView software. Maximum storage capacities
were calculated for each retention area using available volume calculating tools within GIS.
These calculated volumes were entered into DDMSW as diversions. As an added conservative
measure only 80% of each internal retention area’s potential storage was used in the HEC-1
model. The diversions were set with large inflow parameters allowing the maximum volume to
be diverted at each basin. Figure 14 shows the internal retention areas identified by WEST.
Table 12 shows the capacity of each of these retention basins. Subbasin 6E has two notable
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retention basins. For modeling purposes the volumes of the two retention basins were combined
‘ and the total volume was entered as the diversion for 6E.

Figure 14. Internal retention basin locations

Table 12. Retention basin volumes

Basin aA 5C 6C 6D 6E 7C 8A 8B
Maximum
Volume (ac-ft) | 0.40 | 0.41 | 0.54 | 0.29 | 0.29 | 0.40 | 1.19 | 0.23
80% Volume
(ac-ft) 0.3210.33/043|0.23|152|0.32|0.95]|0.19

4.2.11. Problems Encountered During Study
None encountered.

4.2.12. Calibration

There are no stream or rain gages within the Town of Guadalupe. Thus, calibration to historic
events is not possible.




4.2.13. Final Results

A peak flow value was obtained from each of the subbasins. Table 13 provides a summary of
the resulting peak flow values from each of the subbasins and storage area concentration points.
The flow hydrographs resulting from the HEC-1 models were applied to the HEC-RAS model in

the appropriate location. These locations are also included in the table.

Table 13. Subbasin flow summary

Basin or 100-yr 6-hr 100-yr 24-hr Basin or 100-yr 6-hr 100-yr 24-hr
Junction flow (cfs) flow (cfs) Junction flow (cfs) flow (cfs)
1A 60 50 4c 80 67
1B 44 37 5D 19 16
1C 9 7 4D 18 15
1CJUNC 111 94 4DJUNC 270 219
2A 20 17 7A 16 13
2B 45 38 7C 20 17
2BJUNC 63 106 78 19 16
2D 65 54 7BJUNC 30 28
2DJUNC 128 106 7D 11 9
2C 8 7 7E 24 21
2E 7 6 6A 10 9
3A 49 41 6B 21 18
3B 38 32 6BJUNC 29 25
3C 30 25 6C 10 8
3CJUNC 107 89 6CJUNC 32 30
3D 31 26 8A 24 19
3E 24 19 6D 8 7
3EJUNC 24 19 6DJUNC 27 22
4A 32 26 8B 28 23
4B 45 38 6E 26 22
4BJUNC 73 60 6EJUNC 84 80
5A 6 5 6F 17 14
5B 66 55 6FJUNC 84 80
5BJUNC 67 56 7F 11 9
5C 32 26 7FJUNC 84 81
5CJUNC 160 133
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4.2.14. Verification of Results

The resulting flows from the HEC-1 model seem reasonable. The flow values obtained from this
updated study are lower than Sverdrup’s original study (2001). The differences between the two
studies can be explained by the difference precipitation data used. Sverdrup (2001) used NOAA
Atlas 2 for their hydrologic study while this study used NOAA Atlas 14, which has lower
precipitation for this area. As a comparison, the HEC-1 flows were compared to the USGS
regression equations for the area. The Town of Guadalupe falls in Region 12 as described in the
USGS Open File Report 93-419. The regression equations for Region 12 are functions of drainage
area and mean basin elevation. A comparison of the HEC-1 flows to the regression equations flows
is shown in Table 14. In general, the regression equations are of the same order of magnitude as the
HEC-1 flows. However, the HEC-1 flows are typically higher than the flows reported by the
regression equations.
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Table 14. Comparison of subbasin flows to regression equation flows

Mean Basin 100-year
Basin or 100-yr 6-hr 100-yr 24-hr Basin Area Elevation / Regression
Junction flow (cfs) flow (cfs) (mi?) 1000 (ft) Equation flow
1A 60 50 0.044 1.241 109
1B 44 37 0.041 1.236 101
1C 9 7 0.007 1.223 11
2A 20 17 0.020 1.257 43
2B 45 38 0.034 1.252 81
2D 65 54 0.045 1.231 112
2C 8 7 0.008 1.226 13
2E 7 6 0.004 1.220 5
3A 49 41 0.033 1.232 79
3B 38 32 0.032 1.260 75
3C 30 25 0.031 1.234 73
3D 31 26 0.026 1.238 59
3E 24 19 0.010 1.227 18
4A 32 26 0.018 1.272 37
4B 45 38 0.032 1.259 75
5A 6 5 0.006 1.277 9
5B 66 55 0.044 1.261 108
5C 32 26 0.019 1.248 40
4C 80 67 0.051 1.240 129
5D 19 16 0.014 1.237 27
4D 18 15 0.009 1.222 15
7A 16 13 0.007 1.228 11
7C 20 17 0.020 1.239 43
7B 19 16 0.014 1.230 28
7D 11 9 0.008 1.230 13
7E 24 21 0.024 1.230 54
6A 10 9 0.011 1.274 20
6B 21 18 0.020 1.262 43
6C 10 8 0.006 1.247 9
8A 24 19 0.016 1.245 32
6D 8 7 0.011 1.247 20
8B 28 23 0.014 1.237 27
6E 26 22 0.024 1.239 54
6F 17 14 0.008 1.232 13
7F 11 9 0.006 1.224 9
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5. Hydraulics
5.1. Method Description

The Highline Lateral is lined with elevated berms running parallel to the canal with the top of the
berm located few feet above the existing surrounding ground. The existing topography in the
study area is such that the storm water runoff from flood events would flow towards the canal
and there is a potential for flooding on the upstream side of the canals. As a result, floodplain
delineations are based on ponding areas rather than flow conveyance. The existing conditions
indicate that the runoff from the watershed tends to collect in low-lying areas adjacent to the
canal and has the potential to overtop the berms and enter the canal. Since some of the low
lying areas with ponding potential are not well defined, the probability also exists that the
ponding areas may join together or spill laterally into each other. For this purpose the water
surface elevations for each ponding area was computed in HEC-RAS using storage areas with
weirs connections between each ponding area and between the ponding areas and the canal.

An unsteady HEC-RAS model was created to represent the ponding areas. Each ponding area
was represented with a storage area in HEC-RAS. The DSS files from HEC-1 were read into
HEC-RAS at each storage area corresponding to the same concentration point in HEC-1. The
resulting water surface elevations at each ponding location were then mapped in GIS based on
the location of the concentration points and the surface elevation of the TIN. This procedure was
repeated for both the 24-hour storm and the 6-hour storm in order to identify the worst case
scenario for mapping the Zone AH floodplains.

As a result, the floodplain delineations were based on the water surface elevations computed
using the HEC-RAS hydraulic model and mapped using the digital terrain model. The weir
dimensions and characteristics were determined using Arcview GIS software and the TIN.

5.2.  Work Study Maps
Floodplain Workmaps were created based on the water surface elevation results from these
storage areas.

5.3. Parameter Estimation

5.3.1.  Roughness Coefficients

Roughness coefficients were not necessary since the hydraulic analysis was based solely on
storage analysis using storage areas.

5.3.2.  Expansion and Contraction Coefficients
Expansion and contraction coefficients were not necessary since the hydraulic analysis was

based solely on storage analysis using storage areas.
5.4. Storage Area Descriptions

All storage areas except the Highline Lateral were designed based on the descriptions in Section
4.2.9. For the Highline Lateral, the stage-storage relationship is only used in the unsteady HEC-
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RAS hydraulic model and not for mapping any floodplains. It is based on the 1965 as-built
drawings obtained from SRP. These as-built drawings are included in Appendix E.5. It should
be noted that the as-built drawings refer to the Highline Lateral as “Lat. 2.8 Western Canal”. In
order to calculate the storage volume in the lateral, the cross-sectional area of the lateral, based
on the as-built drawings, was multiplied by the length of the lateral along the project area. This
length was approximately 7,300 feet. The base elevation was set to 1210 feet for convenience in
modeling within HEC-RAS. The exact base elevation of the lateral would be difficult to
determine since it changes along the 7,300 foot length. Since this storage area is not used for
mapping floodplains, the exact base elevation is not needed in order to calculate the storage
capacity of the canal. According to the as-built drawings, the design flow depth of the canal is
3.7 feet, so the initial water surface elevation of the storage area used to model the Highline
Lateral within HEC-RAS was set to 1213.7 feet. The calculated stage-storage values are listed
in Table 15.

Table 15. Stage storage relationship for Highline Lateral

Elevation (ft) 1210 | 1210.25 | 1210.5 | 1210.75 1211 | 1211.25 | 1211.5
Volume (ac-ft) 0 0.139 0.304 0.495 0.712 0.956 1.225
Elevation (ft) 1211.75 1212 | 1212.25 | 1212.5 | 1212.75 1213 | 1213.25
Volume (ac-ft) 1.521 1.843 2.192 2.566 2.967 3.394 3.847
Elevation (ft) 1213.5 | 1213.7 | 1213.75 1214 | 1214.25 | 1214.33
Volume (ac-ft) 4.326 4728 4.831 5.363 5.92 6.104

5.5. Modeling Considerations

5.5.1.  Storm Drains — Culvert Analysis

The 10-year storm drain system was modeled using Storage Area Connections with Culvert
option in HEC-RAS. Culvert or drain pipe information was obtained from the tables in
Appendix E. The culvert invert elevations, overall lengths, and other pertinent information were
coded the Storage Area Connection. In HEC-RAS, the culvert option in a Storage Area
Connection also allows for weir flow over the top of the culvert. In areas where weir flow was
not possible, the weir on the culvert was set to an arbitrarily high elevation to prevent
overtopping under any circumstance. An example of where this was done is the Storage Area
Connection between pond 3AST and 4DST. Water can flow from 3AST to 4DST via a storm
drain pipe. However, these two basins are not adjacent to each other. Thus, any weir flow
would not be able to flow from 3AST to 4DST and the weir elevation was raised artificially high
on this particular Storage Area Connection. A second Storage Area Connection was added to
3AST to account for weir flow into pond 3EST, which is the pond adjacent to 3AST.

5.5.2. Storage Area Weirs

Weirs were established between each storage area and between the storage areas and the canal
using the Storage Area Connection function inside HEC-RAS. Weir elevations were based on
the available topographic data and the survey points. There were a few situations in which the
weir elevation was set arbitrarily high, as explained in Section 5.5.1.
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5.5.3. Using the Highline Lateral as a Storage Area
SRP personnel were interviewed to determine the normal mode of operation of the Highline
Lateral in the area. According to SRP personnel, the Highline Lateral has never overtopped due
to flood flows in the area near the Town of Guadalupe. Water can only enter the canal via a
pumping station located several miles away. When storm events approach, SRP personnel turn
off this pump in case large amount of storm flows enter the canal. Under normal conditions, the
canal flows with approximately 0.6 feet of freeboard. SRP personnel indicated that the design
flow for the canal was approximately 65 cfs.

As-built drawings were obtained from SRP and are included in Appendix E.5. The latest
available as-built drawings for this area were completed in 1965. Under current conditions flows
from the Highline Lateral enter a culvert upstream of Avenida del Yaqui and do not daylight
again until downstream of the I-10, a distance of about 2000 feet. In the 1965 as-built drawings
this culvert is approximately 200 feet long, indicating that the culvert was extended sometime
between 1965 and today. Updated as-built drawings for the new culvert were not available from
SRP. In performing hydraulic modeling on this culvert, it was assumed that the current culvert is
simply an extension of the culvert described in the 1965 as-built drawings.

The next step was to determine the additional capacity of the Highline Lateral while it is
operating under normal conditions. The culvert near Avenida del Yaqui is the controlling point
with regards to the canal capacity. To estimate the canal capacity, a steady-state HEC-RAS
model was created of the short portion of the canal upstream and downstream of the Avenida del
Yaqui culvert. The culvert dimensions were based on the 1965 as-built drawings as well as the
assumption mentioned above.

Two plans were created within this steady-state HEC-RAS model. The first was a series of three
cross-sections of the canal, based on the as-built dimensions, slope, and roughness factor. This
plan was used to determine the design flow. It was determined, based on the design flow depth,
that the design flow is 68 cfs, which agrees well with the estimated design flow reported by SRP
personnel. It was also determined that, given the 0.6 feet of freeboard, the maximum capacity of
the canal is 95 cfs (assuming no culvert).

The second plan added the Avenida del Yaqui culvert and three more cross-sections downstream
of the culvert. Additional cross-sections were also added near the culvert to represent the
widening of the canal. This plan showed that the culvert was indeed the limiting factor for flow
capacity. Instead of the maximum flow of 95 cfs as calculated without the culvert, only 83 cfs
could pass through the culvert without raising the upstream water surface above the maximum
depth of the canal. Thus, the additional capacity of the Highline Lateral was estimated as the
difference between the maximum capacity (83 cfs) and the design flow (68 cfs), or 15 cfs.
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Based on this calculation, it was assumed that the Highline Lateral could carry an additional 15
cfs under normal operating conditions without overtopping. This is a conservative estimate
because it assumes that SRP personnel do not turn off the pumps to the Highline Lateral during
the storm.

To address the storm flows entering the unsteady HEC-RAS model used for modeling the
ponding against the canal, a lateral inflow hydrograph was added to the storage area used to
depict the Highline Lateral. Under normal conditions, the flow entering the canal (modeled as a
storage area in HEC-RAS) and the flow leaving the canal will be the same since there are no
irrigation deliveries to the Town of Guadalupe. Thus, the net inflow to this storage area would
be zero. During the storm events, it was assumed that 8 additional cfs would leave the Highline
Lateral storage areca. Note that in HEC-RAS the additional 8 cfs leaving the canal (storage area)
is modeling as a -8 cfs net inflow. This value is less than the estimated additional capacity of 15
cfs. Under these conditions, the Highline Lateral does not overtop during either the 6-hour or
24-hour storm event. The 8 cfs used for the excess capacity was used to be conservative.

5.54. Use of a Dummy Reach
HEC-RAS requires a conveyance channel in order for it to run. In this analysis, conveyance was
not considered and all hydraulic analysis was based completely on storage areas inside HEC-
RAS. Since HEC-RAS requires a conveyance channel, a “dummy” channel was created. This
dummy channel has an arbitrary geometry and boundary conditions. The dummy channel is not
hydraulically connected to the storage areas used to model ponding against the Highline Lateral
and, thus, have no impact on the results.

5.6. Problems Encountered During Study

There are some maximum iteration warnings during the very low flows of the hydrograph.

These warnings disappear once the bulk of the hydrograph hits and, thus, they do not impact the

overall results of the hydraulic model.
5.7. Calibration

There are no stream gages within the Town of Guadalupe. Thus, calibration to historic events is

not possible. ‘
5.8. Final Results

The maximum water surface elevations obtained in each of the ponding areas against the
Highline Lateral is shown in Table 16.
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Max WSE (ft)
24 hr 6 hr
1CST 1224.1 | 1223.7
2DST 1224.0 | 1224.0
2EST 1224.0 | 12240
3AST 1225.0 | 1225.0
3EST 1225.0 | 1225.0
4DST 1225.0 | 1225.0
7AST 1225.7 | 1225.7
7BST 1226.1 | 1226.1
7DST 1226.1 1226.1
JEST 1226.1 | 12254
7FST 1226.1 | 1225.4

1
. Table 16. Maximum water surface elevations
|
|

6. Erosion and Sediment Transport

Fixed bed hydraulic modeling was used throughout the study area. Since the area is mostly
urban, erosion and sediment transport were not analyzed. These issues were outside the Scope of
' Work for this study and are not part of this report.

7. Draft FIS Report Data
7.1. Summary of Discharges
Not Applicable / Not Included
7.2. Floodway Data
Not Applicable / Not Included
7.3. Annotated Flood Insurance Rate Maps

Copies of draft annotated Flood Insurance Rate Maps are included in the Exhibit Maps section
following the Appendices.

7.4. Flood Profiles

Not Applicable / Not Included
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g r— MEMORANDUM

CONSULTANTS, INC.

Date: Wednesday, 8 September 2010
Subject: Initial Guadalupe FDS sub-basins
To: Kathryn Gross, FCDMC

From: Brian Wahlin, WEST

Based on topography, field visits, and previous studies, WEST has developed some initial hydrologic
basins for the Guadalupe Floodplain Delineation Study. Figure 1 below shows the initial sub-basins. In
all figures, the blue line<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>