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Dear Mr. Kunasek:

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. [f 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. [f 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
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/business/nfip.

Smeerely.

LT ) o
/

|
Luis Rodnguez, P.E | Cluef
Engineering Management Branch
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)
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The Honorable Jackie A Meck
Mayor, Town of Buckeye

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

Mr. Tim Murphy, P.E.

Mitigation Planning & Technical Programs Manager
Floodplain Management and Services Division
Flood Control District of Maricopa County

Mr. Kenneth Rakestraw
Hydrologist
Flood Control District of Maricopa County

Ms. Kelli Sertich, AICP, CFM
FMS Division Manger
Flood Control District of Maricopa County

Mr. Gary Wesch, P.E.
Project Engineer
Flood Control District of Maricopa County

Mr. Kevin Lavalle
GIS Analyst
Flood Control District of Maricopa County
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DETERMINATION DOCUMENT
COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
Maricopa County CHANNELIZATION FLOODWAY
ASEnnia CULVERT HYDRAULIC ANALYSIS
(Unincorporated Areas) HYDROLOGIC ANALYSIS
COMMUNITY NEW TOPOGRAPHIC DATA
COMMUNITY NO.: 040037
IDENTIFIER | White Tanks FRS No. 3 Outfall Channel APPROXIMATE LATITUDE & LONGITUDE: 33.495, -112.478
SOURCE: USGS QUADRANGLE DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 04013C1665L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: October 16, 2013
TYPE: FIRM* NO.: 04013C2130L DATE: October 16, 2013 PROFILE(S): 693P-696P(a), 1730P
FLOODWAY DATA TABLE: 6
SUMMARY OF DISCHARGES TABLE: 3

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

FLOODING SOURCE(S) & REVISED REACH(ES) See Page 2 for Additional Flooding Sources

White Tanks FRS #3 Outfall Channel - from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
White Tanks FRS #3 Outfall Channel Floodway Floodway YES YES
Zone A Zone AE YES YES
Zone AE Zone AE YES YES
BFEs* BFEs YES 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 toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

) »

7

Luis Rodriguez, P.E., Chief
Engineering Management Branch
Federal Insurance and Mitigation Administration 132942 PT202 BKR.13092406P.H20 102-1-A-C
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(= ,° Federal Emergency Management Agency
W /S Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER FLOODING SOURCES AFFECTED BY THIS REVISION

FLOODING SOURCE(S) & REVISED REACH(ES)

White Tanks FRS #3 Outfall Channel - from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3

Jackrabbit Trail Wash - from approximately 630 feet downstream of Minnezona Avenue to approximately 2,660 feet upstream of Meadowbrook Avenue

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
White Tanks FRS #3 Outfall Channel Zone X (shaded) Zone AE YES NONE
Jackrabbit Trail Wash Floodway Floodway NONE YES
BFEs* BFEs YES YES
Zone AE Zone AE YES YES

* BFEs - Base Flood Elevations

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 toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip
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Luis Rodriguez, P.E., Chief
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P H20 102-1-AC




. '

Page 3 of 6 Issue Date: November 1, 2013 Effective Date: March 14, 2014

Case No.: 13-09-2406P 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: 040039 Name: Town of Buckeye, Arizona
AFFECTED MAP PANELS

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT

TYPE: FIRM* NO.: 04013C1665L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: September 30, 2005
TYPE: FIRM* NO.: 04013C2130L DATE: October 16, 2013 PROFILE(S): 693P-696P(a), 1730P

FLOODWAY DATA TABLE: 6
SUMMARY OF DISCHARGES TABLE: 3

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 toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip

Luis Rodriguez, P.E., Chief
Engineering Management Branch
Federal Insurance and Mitigation Administration

132942 PT202.BKR.13092406P.H20 102--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.

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate community
action, as specified in Paragraph 60.3(d) of the NFIP regulations.

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated
portion of any watercourse is maintained. This provision is incorporated into your community’s existing floodplain management
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as
bridges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description and
schedule of maintenance activities necessary to ensure this requirement.

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance discharges computed in the submitted hydrologic analysis. 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 could, therefore, indicate that
greater flood hazards exist in this area.

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

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

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip

>

Luis Rodriguez, P.E., Chief
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P.H20  102-1-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

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

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

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this LOMR
at this time. When changes to the previously cited FIRM panels and FIS report warrant physical revision and republication in the future,
we will incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip

Luis Rodriguez, P.E., Chief ‘
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P.H20  102-1-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

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: November 7, 2013 and November 14, 2013

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 any
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.
- — )
> §

Luis Rodriguez, P.E., Chief
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P.H20  102-I-A-C




Federal Emergency Management Agency
Washington, D.C. 20472
November 1, 2013

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 13-09-2406P
Follows Conditional Case No. 11-09-2260R
The Honorable Jackie A Meck Community Name: Town of Buckeye, AZ
Mayor, Town of Buckeye Community No.: 040039
530 East Monroe Avenue Effective Date of
Buckeye, AZ 85326 This Revision: March 14, 2014
Dear Mayor Meck:

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

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of
Enclosures below to determine which documents are included. Other attachments specific to this request may be
included as referenced in the Determination Document. If you have any questions regarding floodplain management
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR,
please contact the Director, 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
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/business/nfip.

Sincerely.
7

. o
Luis Rodriguez. P.E., Chief
Engineering Management Branch
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 Buckeye, AZ

The Honorable Andrew Kunasek
Chairman, Maricopa County Board of Supervisors

Mr. Stephen Cleveland
Town Manager
Town of Buckeye

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

Mr. Tim Murphy, P.E.

Mitigation Planning & Technical Programs Manager
Floodplain Management and Services Division
Flood Control District of Maricopa County

Mr. Kenneth Rakestraw
Hydrologist
Flood Control District of Maricopa County

Ms. Kelli Sertich, AICP, CFM
FMS Division Manger
Flood Control District of Maricopa County

Mr. Gary Wesch, P.E.
Project Engineer
Flood Control District of Maricopa County

Mr. Kevin Lavalle
GIS Analyst
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
Towniof Buckeys CHANNELIZATION FLOODWAY
Maricopa County CULVERT HYDRAULIC ANALYSIS
e HYDROLOGIC ANALYSIS
NEW TOPOGRAPHIC DATA
COMMUNITY
COMMUNITY NO.: 040039
IDENTIFIER White Tanks FRS No. 3 Outfall Channel APPROXIMATE LATITUDE & LONGITUDE: 33.495, -112.478
SOURCE: USGS QUADRANGLE DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 04013C1665L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: September 30, 2005,
TYPE: FIRM* NO.: 04013C2130L DATE: October 16, 2013 PROFILE(S): 693P-696P(a), 1730P

FLOODWAY DATA TABLE: 6
SUMMARY OF DISCHARGES TABLE: 3

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

FLOODING SOURCE(S) & REVISED REACH(ES) See Page 2 for Additional Flooding Sources

White Tanks FRS #3 Outfall Channel - from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
White Tanks FRS #3 Outfall Channel Floodway Floodway YES YES
Zone A Zone X (shaded) NONE YES
Zone AE Zone AE YES YES
BFEs* BFEs YES YES

* BFEs - Base Flood Elevations

DETERMINATION

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

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Luis Rodriguez, P.E., Chief
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR_13092406P H20 102-1-A-C
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LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER FLOODING SOURCES AFFECTED BY THIS REVISION

FLOODING SOURCE(S) & REVISED REACH(ES)

White Tanks FRS #3 Outfall Channel - from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood Retarding Structure #3

Jackrabbit Trail Wash - from approximately 630 feet downstream of Minnezona Avenue to approximately 2,660 feet upstream of Meadowbrook Avenue

SUMMARY OF REVISIONS

Flooding Source o Effective Flooding Revised Flooding Increases Decreases
White Tanks FRS #3 Outfall Channel Zone A Zone AE YES YES

Zone X (shaded) Zone AE YES NONE
Jackrabbit Trail Wash Floodway Floodway YES YES

BFEs* BFEs NONE YES

Zone AE Zone AE YES YES

Zone X (shaded) Zone AE YES NONE

* BFEs - Base Flood Elevations

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 toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

b

£
Luis Rodriguez, P.E., Chief
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P H20 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.: 04013C1665L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: October 16, 2013
TYPE: FIRM* NO.: 04013C2130L DATE: October 16, 2013 PROFILE(S): 693P-696P(a), 1730P

FLOODWAY DATA TABLE: 6
SUMMARY OF DISCHARGES TABLE: 3

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 toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Luis Rodriguez, P.E., Chief
Engineering Management Branch
Federal Insurance and Mitigation Administration

132942 PT202.BKR.13092406P.H20 102-1-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.

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate community
action, as specified in Paragraph 60.3(d) of the NFIP regulations.

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated
portion of any watercourse is maintained. This provision is incorporated into your community’s existing floodplain management
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as
bridges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description and
schedule of maintenance activities necessary to ensure this requirement.

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance discharges computed in the submitted hydrologic analysis. 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 could, therefore, indicate that
greater flood hazards exist in this area.

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

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

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any
questions about this document, please contact the FEMA Map information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

L
Luis Rodriguez, P.E., Chief
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P.H20  102-1-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

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

Ms. Sally M. Ziolkowski
Director, Mitigation Division
Federal Emergency Management Agency, Region 1X
1111 Broadway Street, Suite 1200
Oakland, CA 94607-4052
(510) 627-7175

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this LOMR
at this time. When changes to the previously cited FIRM panels and FIS report warrant physical revision and republication in the future,
we will incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

(Z;{\ ”,

Luis Rodriguez, P.E., Chief
Engineering Management Branch
Federal Insurance and Mitigation Administration

132942 PT202.BKR.13092406P.H20 102-1-A-C
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Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

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 Gazelte
Dates: November 7, 2013 and November 14, 2013

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 any

questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC

Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.
ey

(/,»z\ 5

Luis Rodriguez, P.E., Chief
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13092406P.H20  102-1-A-C




Table 3. Summary of Discharges

Peak Discharges (cfs)
10-PERCENT  2-PERCENT 1-PERCENT 0.2 PERCENT
Drainage Area ANNUAL ANNUAL ANNUAL ANNUAL

FLOODING SOURCE AND LOCATION (Sq. Miles) CHANCE CHANCE CHANCE CHANCE
White Tanks FRS No. 3 Outfall Channel
At Mouth 55 = - 1,073 -
At I-10 Freeway 2.5 - ot 931 =
At Thomas Road 1.8 - - 851 -
At Indian School Road 1.5 et - 790 -
At Minnezona Avenue 0.6 . t 507 !

REVISED TO

REFLECT LOMR

'Data Not Available

EFFECTIVE: March 14, 2014



Revised
Data

Table 3. Summary of Discharges

PEAK DISCHARGES (cfs)

DRAINAGE 10-PERCENT 2-PERCENT  1.PERCENT 0.2-PERCENT

AREA ANNUAL ANNUAL ANNUAL ANNUAL
FLOODING SOURCE AND LOCATION (Sq. Miles) CHANCE CHANCE CHANCE CHANCE
Jackrabbit Trail Wash
At Mouth 0.70 -} - 339 -!
Upstream of Minnezona Avenue 0.59 -t - 250 -
e et ] . 23] !
Brive 2 - : H -

Jackrabbit Wash
Approximately 1.420 miles upstream of the llassayampa 1 \ 1 32,500 1
River Conflucnce . - - - -
Approximately 3.406 miles upstream of the Hassayampa 1 1 1 33100 3
River Confluence . i - =
Approximately 3.5 miles downstream ol the Central 1 1 1 1

; - - - - 33,400 -
Arizona Project Canal
Approximately 1.5 miles downstream of the Central 1 1 1 33.600 R
Arizona Project Canal s
Approximately 1,000 feet upstream of the Central Arizona -5 1 i 33200 R
Project Canal = 33,2
Upstream of Star Wash 1524 = ast 19,300 =3
Downstream of Unnamed Tributary 148.7 -t -t 19,800 !
Upstream of Unnamed Tributary 140.3 -t =t 19,700 2
At Wickenburg Road 140.3 = = 20,000 =4
At Vulture Mine Road 138.1 - - 21,100 X
Jackrabbit Wash Unnamed Tributary
At Mouth 8.4 = = 2,900 o
At Wickenburg Road 84 -! - 3,000 .
At Vulture Mine Road 3.7 it = 3,000 -

REVISED TO
REFLECT LOMR

--! Data Not Computed
--*Data Not Available

EFFECTIVE: March 14, 2014



BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
WITHOUT WITH
REGULATORY FLOODWAY FLOODWAY INCREASE
CROSS SECTION DISTANCE' Vﬁ';;’f ssi?JT/:g: ?2:? MEgrrét\z,'!rE Iv;cégw
( ) ( ) SECOND)
(FEET NAVD)
White Tanks FRS #3
Outfall Channel
A 370 141 184 5.9 1,043.3 1,043.3 1,043.3 0.0
B 1,900 50 121 8.9 1,050.1 1,050.1 1,050.1 0.0
C 3,500 48 119 9.0 1,059.5 1,059.5 1,059.5 0.0
D 5,600 47 117 8.0 1,078.3 1,078.3 1,078.3 0.0
E 7,306 79 346 2.7 1,095.3 1,095.3 1,095.3 0.0
F 9,608 83 382 2.4 1,114.9 1,114.9 1,114.9 0.0
G 11,300 76 319 2.7 1,128.4 1,128.4 1,128.4 0.0
H 13,600 84 281 3.0 1,144.5 1,144.5 1,144.5 0.0
I 15,300 74 290 29 1,152.6 1,152.6 1,152.6 0.0
J 17,350 80 314 2.5 1,162.9 1,162.9 1,162.9 0.0
K 19,650 85 294 2.5 1,172.2 1,172.2 1,172.2 0.0
I 21,900 64 207 2.5 1,181.5 1,181.5 1,181.5 0.0
M 24,400 78 245 2.1 1,184.8 1,184.8 1,184.8 0.0
N 26,200 64 216 2.4 1,186.6 1,186.6 1,186.6 0.0
Revised Data
REVISED TO
" Stream Distance in Feet Above White Tanks Structure #4 REFLECT LOMR
EFFECTIVE: March 14, 2014
T
A FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
E MARICOPA COUNTY, AZ
E AND INCORPORATED AREAS WHITE TANKS FRS #3 OUTFALL CHANNEL
6




omr mw>» -

BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
WITHOUT WITH
I SECTION AREA | MEAN VELOGITY REGULATORY FLOODWAY FLOODWAY INCREASE
CROSS SECTION DISTANCE (FEET) (SQUARE FEET) (;ES{):E};
(FEET NAVD)
Jacklin Wash
A 2,640 178 426 2.3 1,513.5 1,513.5 15135 0.0
B 3,627 141 168 5.4 1,528.0 1,528.0 1,528.0 0.0
C 4,833 60 62 5.3 1,550.9 1,550.9 1,550.9 0.0
D 6,835 102 72 4.5 1,591.6 1,591.6 1,591.6 0.0
E 7,902 69 74 4.4 1,615.5 1,615:5 16155 0.0
Jackrabbit
Trail Wash
A 4672 35 51 6.7 1,170.0 1,170.0 1,170.0 0.0
B 2,164% 56 115 4.2 1,181.8 1,181.8 1,181.9 0.1
C 3,6022 46 61 1.6 1,188.3 1,188.3 1,188.3 0.0
D 3,951 96 191 0.1 1,188.4 1,188.4 1,188.5 0.1
Revised Data/
REVISED TO
" Stream Distance in Feet Above Mouth 2 Feet Above White Tanks FRS #3 Outfall Channel REFLECT LOMR
EFFECTIVE: March 14, 2014
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

MARICOPA COUNTY, AZ

AND INCORPORATED AREAS

JACKLIN WASH - JACKRABBIT TRAIL WASH
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ELEVATION IN FEET (NAVD 88)
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ELEVATION IN FEET (NAVD 88)
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STREAM DISTANCE IN FEET ABOVE WHITE TANKS STRUCTURE #4
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ELEVATION IN FEET (NAVD 88)

1’250 | | | | I | | | | | | | | 1’250 3
I T T ] T T 1 ] | | [T T | ‘ | =
L1 [ NN [l e } = e e B | | | | 3
| sk AP AP PP A P P | | | S
P s - | 50
| [ (S ) (W 19 S = 1 i 1 - R ) 15 T | I L > [ o <Al I ==
L L] gl | - I | | 1 HnlE || . | ===
1 I ]| | | 11 | | I “ [ [ | i [ |l | I | I | | | E__
1 e T —t - — e = —1.240 | 2 3[iiZ
T N 11 1 ‘ ] o 11 1 ‘ a5 E<
[ [e)) | | [ ul [ | L | OI
[ ] . , \ \ \ [ [] | [ [ 1] \ 22 LT ] I ENEEE D m
| | L ‘ ‘ [ | L] 1O [ | N <€ | . i - 1 > L
| | I | ] \ < \ hl.l:l ; | | E 'c"zJ T
| ; ; } | \ULEI ‘ | i8] N [ ] ‘ | U) |.u2|
| | il [ L | |
IS 1 =L 1 ‘ 1] ENE EEE 5 NN T ol ‘ HE ; ' L
1,230 —— T 17 ] H : H . ] N i =l ‘; 1] —1,230 L_IlJ —
| a | a | s | | | 2
e s ! = |50
e T e e e x| ®
} ‘ | | ‘ | ‘ | ; ; | D_ O
1,220 e 3 1 1 5 T inumn l | | —1220| Q | 2
ENEEE T T J RN T 1T f ] O |9
i | ‘ } 1 | | j ‘ : O E
| [ | [ | | |
R ESeCCEER A RRaNEEcERAANNEEE EEaeneanasEcEAEEES: BiaRERRNASEst 3 | S k-
5 I O N i B Bl I [l | R 0 T O | I
1.210 oD | NEEEENEEE i EEEAEEEAEEEE —11,210 Z
, RN | i wi ' N | D INEEE NN I HEENEE NN RN | EEEEEE I EEEE i ”T‘ﬂ T =
i AENaRNARREaas Eeacis ; S L
| | ; 1 | | T |:
‘ I
7777 . L ‘7.} | — ‘ - | +7 - ‘ | | - - mEa ‘ u - 7\ J 17 7\ ‘ N ;
1,200 e = EEEEEEEEEEEEEEEEA EEENENENNEEEEEEESEEEEEEEERE —H e 1.200
| J ] i \ ! I 17 \ ] | Il \
| | [ ] | | | | | [ | | el |
= - . - — = Ui == - ‘, ——
I HENEEEEEE [ | |
HESERRE e =§EEEEH I acAcioee
1,190 FH - ‘ —_— b - mRE BN 11,190 | &
|| i i ) N = L (| | 1 4 g | - S o 50 9 4+ 1 L - 0 =z
i - — i } ! ‘_t == S S S N A . —— [ [ | == |1 | = sEeEEEFyEESES = - i (| | | ‘} | g L
= T I L [l | | ; ; | > g ()]
‘ \ i | | | ] :: - <
| | |
1 L | _ ' I bt I [ . |l | -l | EE — i S [ [ [ ™ E Z <
1,180 M H T e T - ‘ - A ‘ - ‘ ‘ ‘ —1180| @ 5 @
B "j* L1 ! il [ I EENEEN I . 1 ‘ . [ | LEGEND E O =
EEEEEEEE NN "’}’ | | 0 2 ”;"”’ S AR INEN 0.2% ANNUAL CHANCE FLOOD* s O %
| i | 111 T T aE T 1 T - - 1% ANNUAL CHANCE FLOOD g < o
] }’ H 'ﬁ””i i = l,‘ [ 1] A rrrrrrrrrrrrrerert ",, INEE HE R = 2% ANNUAL CHANCE FLOOD* ) % 8
1,170 T g 1 | | p I Al e ’ i O 2
N i ! I EEEEEE NN T _ T ENE i 5 10% ANNUAL CHANCE FLOOD = ==
M N ; 11 NN e e e LT N NN AN STREAMBED li,J % <z(
[T } | | N Q CROSS SECTION LOCATION % =
INA | L ) N 1 0 o | || 5 | I N ) | | | " &)
1 160 ‘ } .‘7 N ‘.7 ' ‘ “ rr i ; %777 77%7; | | | 774‘»777i777717 (= I [ O 7.‘ A ! ‘ 7% 44i7 1—7 } | ; } } } E
, 26,000 26,500 27,000 27,500 28,000 28,500 29,000 29,500 30,000 30,500 31,000 31,500 32,000 32,500
*DATA NOT AVAILABLE
STREAM DISTANCE IN FEET ABOVE WHITE TANKS STRUCTURE #4 696P(a)




o102 o1 oo s VM TIVHL L1Ig8VEMOvr it et s S =
. ALNN Yd
R IRERFER A 02 VdOOIdVIA £
oL aasinzy S31140dd AOOT14 AONIOV LNIWIDVYNYIN AONIDHINT TvHIa34 ~
(@] o o (@] o (@] (=) (@]
(s2] AN = [ ] (o)} (co] N~ ©
N N N N R e p= i o
b st L - . Tl b L L - 0
T 1 o
as RN | T N ” T T E . g B ~
A EamEssEEmEmEsmE=mas : | 5888 3
i ﬁ | | | | | | & H H _.Er w _._L._
n T O T 1] 2 88 ¢ S 2
N [ [ NN [] E ] [ % £ 2 2z = o
| | O T E O (@] = Wn
, , , , 1] | | , 4 0 0 5 a E o Z
, ] | , | | | | 5 22 9 9 0 =
s [ | [N N | N B NN 3552 3 § ©o 29
= nz zz s = <
| A T 1llz2< 322 § 2 <
ﬁ T T r T HE S S &2 2 € <
“ | m o W ML w _n\lu (6] *
T 5 RN . T | ~ _ |
- ) 8| 1] I L | L | [ 1 =
] | | | 1 m
[ 1] || [ ] I | [ [l | 1 A
| | | L] | | | | | ©
m N . | NN C 11T | i .O
| (1 | | I I ] = 1
A _ . EEEE » _
[ [ _ |
i - T [ , I S [ .
| = s INEENEEEN RN S&E EEENEEE =
, , | 1 | | 0
[ Il i To]
ﬁ T ] ¥ T 5 * ENEE T EENE T
1] | |
{ 7 | | 0
:..j. B IS (T ] HEE EEE 1T & AWn
[ ﬁ &
| | —
EEEEEEEEE T EEE T u e NSNS SRR SEEA EEEnE &
‘m | I 3 | L = B 7 * | 4 — [ | I v ﬁ | i | ' _.“
T | e S 5 | g 3
T T T T T T T T T 7aN e
_____ AGALS GFNAIAI0 LA - A A e |~ m
i o i VYOS 3LV n z | T i T | , 5
- | [avod 3LvAlNd EEEEEEEEEEEEE .._JL,‘\ B T O A T i
T T = N \ T , ,\xmrmcvﬂ - =
Ned 0 E
N N AEE N T - T O M., m
1\ | | |
NN ] T N ] =
T EEEE e ‘/A‘ WEN N u EEENENENEE NN AR =
| “ | | [ 1] =
,,,,,, ] ‘ [ N | i ¥ [e)
| { o NN E \ s | B 111 I INEN O
is i AR PP RS w
[ ] d | , I \ | | n_.Mvu., o)
= L | S| ! 222 | m
NN s ] SRR EEE /L ”__ EEEN NN EEEEEmmEE. %
| VON FLVAIYd , | | i
,_ — A\ ™
! I [ .| b | S () S S (S o ) - . ] - | (- i - I 1 |1 s [ L] Z
o EE RN I 1 ES \ / T O Tl o, (=
| ] o w
\ S O
IW W * ] W ,— / [ ” | I ” ] W i ANn
B sie T ERERELIEEL I b
J”_t.._ 4444444 h ,* 1N i | | /\\ [ ST\ m
Iy ﬁ , | " \ - y s
= { \ o <
W H, ““““ | N EELYEE a o B \.\w _n._m._
EEEEmEEN e | TN RN EREE PO
O |
Z | ] A\ / , B N
AN A T Snn = EEYEEY 1T ) Wil
e T | ,
I | | [ | [ ] [l | o
m u , ,, , , \ , 1] [ 1] | ﬂ | , , m
50 ol || 1 ] . B [ I | | =
m - k [T , ' | / 1 Ll | ! | N
LUt \
= | [ 7 . N\
T INNFAVY MOOHEMOAVYIN =T I T T 1T
g A O T ] N N RN
[ | | | | | | | |
= W W ] ,_ W ;— \ ﬁ [ W d [ [ ] m
0al | [
BT B ) O I HEN ! ’ / T 1] 2
o i | an e ] il 1 L I
1 { { — 3 —1 11— — = = e . — ==
= |
< ,
m EEEEEE R RN EE / 1 A W
S | anNBAV YNOZANMIN P A _ EmmE ST S
- Ny =8
I R H WE N ,,;/ NN AN
i m 4 N L | HRW |
1T/ —I3NNVHO TIV4LAO , | [ ! , [ 11 —
e Ol SN SR e e
o “‘I.___SmOZMD,.._W_Z DD Pt || i | || [ 1| | | 5 0 | | | [ 1
2 S = g g 2 S g 2 3
N N N N - - - e = =

(QAVN) 1334 NI NOILVAITS




,4 ﬂ@ﬁﬁg % r&xmn&znz&iﬁumt
@ﬂ‘ﬂm '

‘ﬂZPﬂ@
ﬂﬁ“

e .8 ‘
e AL e

JOINS PANEL 1645

920000 FT

ﬂ%Lﬂﬂﬂﬂ&@ﬂﬂﬂ@@l&ﬂel[ﬂiidﬁﬂﬁi
W GO GUILERT .

i

,‘.,‘;,.

mﬁﬂmm@mm \@J@@
TOUNEHIE VoM RANEEAWEST,

MMIITI’@?

‘w‘ e Tl PR NG. S
ﬁﬁ@w@m’d G ﬂﬂ@7

e

1% annual chance
100-Year) Floodplain

1% annual chance i o e S R L ‘[g@gggm@,gm
100-Year) Floodway R e P B o S g S e 05 I S B ,z :
. S s o et S, -q ﬂ“ PR@Fm:lAs;mmE
0.2% annual chance ;
(500-Year) Floodplain

"'*i':fﬁ-v"“:"x“é‘j:it oAt s ST
N i R i -+

<
S .

MAP SCALE 1" = 1000’
1000
FEET N
IANNUALIC HANCETETO0 DM
IEmHARGllGNnuNEI
[IN[CULVER Teail

) MARIP@SA PRE
T""“'{ o

*?:?\..—;wn;r"“q | 3 ¢~

PANEL 1665 OF 4425

(SEE MAP INDEX FOR FIRM PANEL LAYOUT) | Py | * L)

CONTAINS: abi SRy R©F|L MNE < )

COMMUNITY NUMBER PANEL SUFFIX g ¥R " = ok A 2§
[P = e VAN N A @‘iy@@m@@

GLENDALE, CITY OF 040045 1665 DL, ﬂﬂ?@‘?”

GOODYEAR, CITY OF 040046 1665 A P P 3 £2

|REVISED TO R LN 5 e TR

REFLECT LOMR oo N o ,
EFFECTIVE: March 14, 2014 oy S o m - E@W@EE

Notice to User: The Map Number shown below should be

Do
o 4l

TR TS
A

el
NN e B 2 A

| ﬂﬂ'f" PROFILE BASEUNE. . &
used when plac}ngmaporders; the Community Number shown e . s RN 4 -‘ y @F“— MM‘A‘]—E—. bk . [ ] PR@F| m]g r 0 5

above should be used on insurance applications for the subject
community. 3 L~ _1 & “
\

MAP NUMBER
04013C1665L

MAP REVISED
OCTOBER 16, 2013

: ,,*ﬂ

Federal Emergency Management Agency




Federal Emergency Management Agency
Washington, D.C. 20472
March 24, 2014

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 13-09-2406P
The Honorable Jackie A Meck Follows Conditional Case No. 11-09-2260R
Mayor, Town of Buckeye Community Name: Town of Buckeye, AZ
530 East Monroe Avenue Community No.: 040039
Buckeye, AZ 85326 FIRM Panel Affected: 04013C1665L,
04013C2130L
116
Dear Mayor Meck:

In a Letter of Map Revision (LOMR) dated November 1, 2013, you were notified of proposed flood
hazard determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS)
report for the Town of Buckeye, Maricopa County, AZ. These determinations were for White Tanks FRS
#3 Outfall Channel - from approximately 4,480 feet downstream of McDowell Road to just downstream
of White Tanks Flood Retarding Structure #3; and Jackrabbit Trail Wash - from approximately 630 feet
downstream of Minnezona Avenue to approximately 2,660 feet upstream of Meadowbrook Avenue. The
90-day appeal period that was initiated on November 14, 2013, when the Department of Homeland
Security’s Federal Emergency Management Agency (FEMA) published a notice of proposed Flood
Hazard Determinations in The Arizona Business Gazette has elapsed.

FEMA received no valid requests for changes to the modified flood hazard information. Therefore, the
modified flood hazard information for your community that became effective on March 14, 2014, remains
valid and revises the FIRM and FIS report that were in effect prior to that date.

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended

(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFR Part 65. The community number(s) and suffix code(s) are unaffected by this
revision. The community number and appropriate suffix code as shown above will be used by the
National Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your
community.

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of
1968 and 1973. To continue participation in the NFIP, your community must use the modified flood
hazard information to carry out the floodplain management regulations for the NFIP. The modified flood
hazard information will also be used to calculate the appropriate flood insurance premium rates for all
new buildings and their contents and for the second layer of insurance on existing buildings and their
contents.




If you have any questions regarding the necessary floodplain management measures for your community
or the NFIP in general, please contact the Mitigation Division Director, FEMA Region IX, in Oakland,
California, either by telephone at (510) 627-7100, or in writing at 1111 Broadway, Suite 1200, Oakland,
California, 94607-4052. If you have any questions regarding the LOMR, the proposed flood hazard

determinations, or mapping issues in general, please call the FEMA Map Information eXchange, toll free,

at (877) 336-2627 (877-FEMA MAP).

Sincerely,

Luis Rodrig’uez,/ls.E., Chief
Engineering Management Branch
Federal Insurance and Mitigation Administration

cc: The Honorable Andrew Kunasek
Chairman, Maricopa County Board of Supervisors

Mr. Stephen Cleveland
Town Manager
Town of Buckeye

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

Mr. Tim Murphy, P.E.

Mitigation Planning & Technical Programs Manager
Floodplain Management and Services Division
Flood Control District of Maricopa County

Mr. Kenneth Rakestraw
Hydrologist
Flood Control District of Maricopa County

Ms. Keili Sertich, AICP, CFM
FMS Division Manger
Flood Control District of Maricopa County

Mr. Gary Wesch, P.E.
Project Engineer
Flood Control District of Maricopa County

Mr. Kevin Lavalle
GIS Analyst
Flood Control District of Maricopa County




Federal Emergency Management Agency
Washington, D.C. 20472
March 24, 2014

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 13-09-2406P
The Honorable Andrew Kunasek Follows Conditional Case No. 11-09-2260R
Chairman, Maricopa County Board of Supervisors Community Name: Maricopa County, AZ
301 West Jefferson, 10th Floor Community No.: 040037
Phoenix, AZ 85003 FIRM Panel Affected: 04013C1665L,

04013C2130L

116

Dear Mr. Kunasek:

In a Letter of Map Revision (LOMR) dated November 1, 2013, you were notified of proposed flood
hazard determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS)
report for Maricopa County, AZ. These determinations were for White Tanks FRS #3 Outfall Channel -
from approximately 4,480 feet downstream of McDowell Road to just downstream of White Tanks Flood
Retarding Structure #3; and Jackrabbit Trail Wash - from approximately 630 feet downstream of
Minnezona Avenue to approximately 2,660 feet upstream of Meadowbrook Avenue The 90-day appeal
period that was initiated on November 14, 2013, when the Department of Homeland Security’s Federal
Emergency Management Agency (FEMA) published a notice of proposed Flood Hazard Determinations
in The Arizona Business Gazette has elapsed.

FEMA received no valid requests for changes to the modified flood hazard information. Therefore, the
modified flood hazard information for your community that became effective on March 14, 2014, remains
valid and revises the FIRM and FIS report that were in effect prior to that date.

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended

(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFR Part 65. The community number(s) and suffix code(s) are unaffected by this
revision. The community number and appropriate suffix code as shown above will be used by the
National Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your
community.

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of
1968 and 1973. To continue participation in the NFIP, your community must use the modified flood
hazard information to carry out the floodplain management regulations for the NFIP. The modified flood
hazard information will also be used to calculate the appropriate flood insurance premium rates for all
new buildings and their contents and for the second layer of insurance on existing buildings and their
contents.




If you have any questions regarding the necessary floodplain management measures for your community
or the NFIP in general, please contact the Mitigation Division Director, FEMA Region IX, in Oakland,
California, either by telephone at (510) 627-7100, or in writing at 1111 Broadway, Suite 1200, Oakland,
California, 94607-4052. If you have any questions regarding the LOMR, the proposed flood hazard
determinations, or mapping issues in general, please call the FEMA Map Information eXchange, toll free,
at (877) 336-2627 (877-FEMA MAP).

-~

Sincerely,
T )

At YA

Luis Rodriguez; P.E., Chief

Engineering Management Branch

Federal Insurance and Mitigation Administration

cc: The Honorable Jackie A Meck
Mayor, Town of Buckeye

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

Mr. Tim Murphy, P.E.

Mitigation Planning & Technical Programs Manager
Floodplain Management and Services Division
Flood Control District of Maricopa County

Mr. Kenneth Rakestraw
Hydrologist
Flood Control District of Maricopa County

Ms. Kelli Sertich, AICP, CFM
FMS Division Manger
Flood Control District of Maricopa County

Mr. Gary Wesch, P.E.
Project Engineer
Flood Control District of Maricopa County

Mr. Kevin Lavalle
GIS Analyst
Flood Control District of Maricopa County




NOTES TO USERS

This map is for use in administering the Nation Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations
(BFEs) and/or floodways have been determined, users are encouraged to consult
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations
tables contained within the Flood Insurance Study (FIS) report that accompanies
this FIRM. Users should be aware that BFEs shown on the FIRM represent
rounded whole-foot elevations. These BFEs are intended for flood insurance rating
purposes only and should not be used as the sole source of flood elevation
information. Accordingly, flood elevation data presented in the FIS report should be
utilized in conjunction with the FIRM for purposes of construction and/or floodplain
management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for
construction and/or floodplain management purposes when they are higher than
the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance Study
report for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood
Insurance Study report for information on flood control structures for this
jurisdiction.

The projection used in the preparation of this map was Arizona State Plane
Central zone (FIPSZONE 0202). The horizontal datum was NAD 83 HARN,
GRS1980 spheroid. Differences in datum, spheroid, projection or State Plane
zones used in the production of FIRMs for adjacent jurisdictions may result in slight
positional differences in map features across jurisdiction boundaries. These
differences do not affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVD 88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. Map users wishing to
obtain flood elevations referenced to the National Geodetic Vertical Datum of 1929
(NGVD 29) may use the following Maricopa County website application:
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm

This web tool allows users to obtain point-specific datum conversion values by
zooming in and hovering over a VERTCON checkbox on the layers menu on the
left side of the screen. The VERTCON grid referenced in this web application was
also used to convert existing flood elevations from NGVD 29 to NAVD 88.

To obtain current elevation, description, and/or location information for National
Geodetic Survey bench marks shown on this map, please contact the Information
Services Branch of the National Geodetic Survey at (301) 713-3242, or visit its
website at http://www.ngs.noaa.gov. To obtain information about Geodetic
Densification and Cadastral Survey bench marks produced by the Maricopa
County Department of Transportation, please visit the Flood Control District of
Maricopa County website at:
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm.

Base map information shown on this FIRM was derived from multiple sources.
Aerial imagery was provided in digital format by the Maricopa County Department
of Public Works, Flood Control District. The imagery is dated October 2009 to
November 2009. Additional National Agricultural Imagery Program (NAIP) imagery
was provided by the Arizona State Land Department (ALRIS) and is dated 2007.
The coordinate system used for the production of the digital FIRM is State Plane
Arizona Central NAD83 HARN, International Feet.

The profile base line depicted on this map represents the hydraulic modeling
baselines that match flood profiles in the FIS report. As a result of improved
topographic data, the profile base line, in some cases, may deviate significantly
from the channel centerline or appear outside the SFHA.

Corporate limits shown on this map are based on the best data available at the
time of publication. Because changes due to annexations or de-annexations may
have occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community, as well as a listing of the panels on which each
community is located.

For Information on available products associated with this FIRM, visit the FEMA
Map Service Center (MSC) website at http://msc.fema.gov. Available products
may include previously issued Letters of Map Change, a Flood Insurance Study
Report, or digital versions of this map. Many of these products can be ordered or
obtained directly from the MSC website.

If you have questions about this map, how to order products, or the National
Flood Insurance Program in general, please call the FEMA Map Information
eXchange (FMIX) at 1-877-FEMA MAP (1-877-336-2627) or visit the FEMA
website at http://www.fema.gov/.
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SPECIAL FLOOD HAZARD AREAS éSFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V and VE. The Base
Flood Elevation is the water-surface elevation of the 1% annual chance flood.

ZONEA
ZONE AE
ZONE AH

ZONE AO

ZONE AR

ZONE A99

ZONEV

ZONE VE

No Base Flood Elevations determined.
Base Flood Elevations determined.

Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined. For areas of alluvial fan flooding, velocities
also determined.

Special Flood Hazard Area formerly protected from the 1% annual
chance flood by a flood control system that was subsequently
decertified. Zone AR indicates that the former flood control system s
being restored to provide protection from the 1% annual chance or
greater flood.

Area to be protected from 1% annual chance flood by a Federal
flood protection system under construction; no Base Flood Elevations
determined.

Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without

substantial

ZONE X

increases in flood heights.

OTHER FLOOD AREAS
Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than

1 square mile; and areas protected by levees from 1% annual chance
flood.

OTHER AREAS

Areas determined to be outside the 0.2% annual chance floodplain.
Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

1% annual chance floodplain boundary

0.2% annual chance floodplain boundary
Floodway boundary

- Zone D boundary
CBRS and OPA boundary

<— Boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or flood velocities.

(EL 987)

Base Flood Elevation line and value; elevation in feet*

Base Flood Elevation value where uniform within zone;
elevation in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

97907'30", 3222'30"

Cross section line

Transect line

Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83)

4275000mp 1000-meter Universal Transverse Mercator grid ticks, zone 12
5000-foot grid ticks: Arizona State Plane coordinate
6000000 M system, central zone (FIPSZONE 0202), Transverse
Mercator
DX5510 Bench mark (see explanation in Notes to Users section of
X this FIRM panel)
° M1.5 River Mile

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
April 15, 1988

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
September 30, 1995  July 19, 2001  September 30, 2005

October 16, 2013 -to incorporate previously issued letters of map revision, to add special
flood hazard areas, to add roads and road names, to advance suffix, to change base flood
elevations, to add floodway, to update corporate limits, to add base flood elevation, and to
change floodway.

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at 1-800-638-6620.
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LETTER OF MAP REVISION REQUEST

FOR WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
McDOWELL ROAD TO BETHANY HOME ROAD
FEMA Case No. 13-09-2406P

MARICOPA COUNTY AND TOWN OF BUCKEYE, ARIZONA

TECHNICAL DATA NOTEBOOK
June 17, 2013

Prepared by:

Flood Control District of Maricopa County
2801 W. Durango Street

Phoenix, AZ 85009

(602) 506-1501



Flood Control District
of Maricopa County

INTEROFFICE MEMORANDUM

Date: July 17,2013
To: Timothy S. Phillips, P.E., Chief Engineer and General Nanager
From: Kenneth Rakestraw, Hydrologist

Subject: White Tanks FRS 3 Outfall Channel, Detailed Floodplain Delineation Study TDN and Maps

The floodplain delineation for the White Tanks FRS 3 Outfall Channel is rcady for use as the best available technical
information for the study area. The study documentation, including as-built data for the completed Channel, has been
submitted as a LOMR to FEMA following an approved CLOMR for incorporation into the County’s FIRM panels. The
floodplain/floodway for the new Channel is contained within District property. Most of the 100-year flow is contained
within the project limits (sec attached). Re-delineation included a portion of the existing, remnant Jackrabbit Channel
from Medlock Drive to just south of Minnezona Ave.

The background information for the study includes the following:
This study produced new hydrology, topography, and floodplain mapping. It replaces 4.1 linear miles of Zone AE
floodplain with floodway with updated Zone AE floodplains with floodway and delineates 1.4 linear miles of new Zone

AE floodplain with floodway. The project manager for the District is Kenneth Rakestraw, Hydrologist.

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

Pl Gl it = NP3\ —S 22—

Timothy S. Phillips, P.E.,
Chief Engineer and General Manager \ Q
Project Manager Date: Date: #\ \ \5
&LA@.&.MM: 7/ /5 // 3
Hydrology/Hydraulics Branch Manager Date./ / Assistant Project Manager Date:
§ 2
CEL///@ ' 7 /é(/ )
Engineering Division Manager Date: Assistant Project Manager Date:

LWk ST AL icf20R

Fiopdplain Management & Services Division Manager
pa) ) Date: Assistant Project Manager Date:

Assistant Project Manager Date:
YES
ile Copies: 1. .
F P 5 m GIS Posted (Pending Floodplain Only) Date: 7/0/3

NO In Progress

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




www.fcd.maricopa.goy.

Board of Directors
Denny Barney, District 1
= = Steve Chucri, District 2
FIOOd CO ntrOI DlStr|Ct Andrew Kunasek, District 3
Clint L. Hickman, District 4

of Maricopa County Mary Rose Wilcox, District 5

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

Fax:
Tk

602-506-4601
602-505-5897

June 17, 2013

LOMC Clearinghouse

847 South Pickett Street
Alexandria, Virginia 22304-4605
Attn: LOMC Manager

RE: Jackrabbit Trail Wash(195M Avenue Alignment), New White Tanks FRS No. 3 Outfall Channel --
Town of Buckeye and Unincorporated County, Maricopa County, Arizona- Reference CLOMR Case
No. 11-09-2260R

Dear Sir or Nadam:

Please find enclosed a LOMR request for the subject wash from approximately 1000 feet north of the White
Tanks RS No. 4 to Bethany Home Road alignment. This LOMR request follows the completion of
construction of the White Tanks FRS 3 Outfall Channel.  The new channel extends upstream from the
existing floodplain delineation limit of study from Medlock Drive to the Bethany Home Road alignment.
Construction is complete and As-Built data have been obtained.

In response to data requested in FEMA’s CLOMR Comment Document dated November 29, 2011 (see
attached), the following data are provided on CD included in this submittal:

= MT-2, Form 1, ”Overview and Concurrence Form” —Hard Copy

= Hydraulic Analysis for As-Built Conditions ( As-Built conditions closely represent those provided in
the CLOMR submittal. The Hydraulic Analysis has not been modified).

= Annotated copy of the FIRM, showing revised floodplain/floodway boundaries.

=  As-Built plans of all project elements.

= Public Notification Information

= CLOMR Comment Letters to Maricopa County and Buckeye

The Flood Control District of Maricopa County (FCDMC) provides floodplain administration and regulation
of floodplains in unincorporated Maricopa County and for certain municipalities by agreement (see
http://www.fed.maricopa.gov/Floodplain/floodplain.aspx). FCDMC provides the floodplain administration
for the Town of Buckeye (http://www.fcd.maricopa.gov/Permitting/permitting.aspx) which borders a
portion of this floodplain.
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A check for $5,000 to cover FEMA’s required fees for the processing of the LOMR is enclosed.

The pertinent FIRM panels are 04013C1590H and 04013C2055G.

If you have any questions or require additional information, please feel free to call me at 602-506-2201 or

contact me by e-mail at kennethrakestraw(@mail.maricopa.gov

Yours truly,

Kenneth Rakestraw
Hydrologist

Enclosures: As listed above




Copies to (w/o enclosures):

Robert Bezek

Department of Homeland Security, FEMA Region IX
1111 Broadway, Suite 1200

Oakland, CA 94607-4052

Brian Cosson

NFIP Coordinator

Arizona Department of Water Resources
PO Box 36020

Phoenix, AZ 85067-6020

John Schneeman

Floodplain Management Services

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, AZ 85009

Stephen Cleveland, Town Manager
100 North Apache Road
Buckeye, AZ 85326

Kevin LaVallee, GIS

Public Works Department- Maricopa County
2801 West Durango Street

Phoenix, AZ 85009




U.S. DEPARTMENT OF HOMELAND SECURITY )
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

OVERVIEW & CONCURRENCE FORM S Eetinmng, 26, 2014

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):

[J 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).

X 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 Date
Example: 480301 City of Katy X 48473C 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
040037 Maricopa County AZ 04013C 1590H 9/30/05
040037 Maricopa County AZ 04013C 2055G 9/30/05

2. a. Flooding Source: White Tanks FRS No. 3 Outfall Channel
b. Types of Flooding: [X Riverine [ Coastal [J Shallow Flooding (e.g., Zones AO and AH)
[J Alluvial fan ~ [] Lakes [J Other (Attach Description)
3. Project Name/ldentifier: White Tanks FRS No. 3 Outfall Channel
4. FEMA zone designations affected: A, AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:

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

X Physical Change [J Improved Methodology/Data [] Regulatory Floodway Revision [J Base Map Changes
[ Coastal Analysis X Hydraulic Analysis X Hydrologic Analysis [J Corrections
[ Weir-Dam Changes [ Levee Certification [J Alluvial Fan Analysis [J Natural Changes

X 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.

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



b. The area of revision encompasses the following structures (check all that apply)
Structures: X Channelization [ Levee/Floodwall Xl Bridge/Culvert

[0 bam X Fill [] Other (Attach Description)

6. [ 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? K Yes Fee amount: $5,000
[J No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fhm/frmifees.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: Kenneth Rakestraw Company: Flood Control District Maricopa County
Mailing Address: Daytime Telephone No.: (602) 506-2201 Fax No.: (602)506-4601
2801 W. Durango Street

Phoenix, Az 85009 E-Mail Address: kennethrakestraw@mail.maricopa.gov

Signature of Regquester (required): %ﬂm Date: %f l 22,2013

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For
LOMR requests, | acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA’s process. For actions
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its 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 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and
documentation used to make this determination.

Community Official's Name and Title: Timothy S. Phillips, P.E. Community Name: Maricopa County

Mailing Address: Daytime Telephone No.: (602) 506-1501 Fax No.: (602)506-4601

2801 W. Durango Street

Phoenix. Az 85009 E-Mail Address: tsp@mail.maricopa.gov

Community Official's Signature (required): N _%C\B\ Date: ’g \2 1\ \3

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | 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: Gary Wesch, P.E.

Company Name: Flood Control District Maricopa County | Telephone No.: (602) 506-4592 \ Fax No.: (602) 506-4601

License No.: 20499 J Expiration Date: 12/31/2013

Sigrnaturezi %W W /Vﬂ%" o '—,’ Date: ,{/zz//j 1 E-Mail Address:f Q;w;e;@mail.marimpa.gov
/4

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




b. The area of revision encompasses the following structures (check all that apply)
Structures: [X] Channelization [ Levee/Floodwall X Bridge/Culvert

[ bam X Fill [J Other (Attach Description)

6. [ 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? X Yes Fee amount: $5,000
[ No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.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: Kenneth Rakestraw Company: Flood Control District Maricopa County

Mailing Address: Daytime Telephone No.: 602-506-2201 Fax No.: (602)506-4601
2801 W Durango Street

Phoenix, Az 85009 E-Mail Address: kennethrakestraw@mail.maricopa.gov

Signature of Requester (required): %M//{/ ﬁég}/w Date: /1/7;(,9]4 ZZ, Z01 3

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For
LOMR requests, | acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA’s process. For actions
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its 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 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and
documentation used to make this determination.

Community Official's Name and Title: Stephen Cleveland, Town Manager Community Name: Town of Buckeye

Mailing Address: Daytime Telephone No.: (623) 349-6000 Fax No.:
100 North Apache Road

Buckeye, Az 85326 5

pa / 7 O\ . /
Community Official’'s Signature Ueq”"W&)M Date: é/////j

4
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND éURVEYOR

E-Mail Address: scleveland@buckeyeaz.gov

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

License No.: 20499 Expiration Date: 12/31/2013

Telephone No.: (602) 506-4592 | Fax No.: (602) 506-4601

Certifier's Name: Gary Wesch, P.E.

Company Name: Flood Control District Maricopa County

»siér;a?lj;e: %Z%Z - B Date: 5/22//3 [ E-Mail A;:l:iress: garywesch@mail.maricopa.gov
/

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3
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The following two sets of maps are
located with the ADMS/FDS/FIS Maps

White Tanks FRS No. 3 Outfall Channel

Conditional Letter of Map Revision (CLOMR)

Existing Condition Floodplain Work Maps

PCN 470.04.32

FCD 009C012

By Hoskin-Ryan Consult. for FCD - 10 Sheets

&

White Tanks FRS No. 3 Outfall Channel

Conditional Letter of Map Revision (CLOMR)

Floodplain Work Maps

PCN 470.04.32

FCD 009C012

By Hoskin-Ryan Consult. for FCD - 9 Sheets
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Technical Data Notebook

1 Introduction

HoskineRyan Consultants, Inc. (HRC) is under contract with the Flood Control District of
Maricopa County (District) to prepare a Conditional Letter of Map Revision (CLOMR) submittal
package for the White Tanks FRS No. 3 Outfall Channel Project (Outfall Channel) (Figure 1). Final
Design plans for the Outfall Channel are complete and construction is anticipated to commence in May
2011 (Ref. 7). Construction is underway for the rehabilitation of the Flood Retarding Structure (FRS)
#3 (Phase Il). A new gated Principal Spillway that outlets adjacent to the Beardsley Canal, was
constructed as part of FRS #3 Rehabilitation Phase |.

The project provides a complete Outfall Channel along the Jackrabbit Trail corridor, to convey
the Principal Spillway flows from FRS#3 to FRS#4. The Outfall Channel extends south from the
Principal Spillway of FRS#3 to the existing FRS#4 inlet channel north of McDowell Road. Portions of
the project lie within either the Town of Buckeye or unincorporated Maricopa Gounty.

The Outfall Channel will replace the majority of the existing Jackrabbit Trail Wash with the
exception of approximately 3,600 feet located from 200 feet north of Sells Road to Medlock Drive,
west of Jackrabbit Trail. This section of the existing Jackrabbit Trail Wash is referred as the Remnant
Channel. The only improvement within the Remnant Channel is the construction of a sediment basin.

This CLOMR request encompasses the existing FEMA-designated Flood Zone “A” and “AE"
from 1000 feet north of FRS #4 to approximately Medlock Drive (Figure 2). The majority of this
existing floodplain is shown to be contained within the FRS#4 Inlet Channel and the proposed FRS#3
Qutfall Channel with the exception of the Remnant Channel alignment. The floodplain currently
impacts some property owners within the area. The Outfall Channel is designed on the west side of
the roadway from approximately Palm Lane to Minnezona Avenue and from the Missouri Avenue

Alignment to the Bethany Home Road Alignment. Between Minnezona Avenue and the Missouri

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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. Avenue Alignment the Qutfall Channel is designed on the east side of the roadway.

The existing FRS#4 Inlet Channel includes a concrete section beginning at FRS#4, south of
the I-10 Freeway (I-10), to north of McDowell Road. Currently, this concrete lined channel contains
the FEMA designated Flood Zone “A” (Figure 2). North of the existing concrete-lined channel, the
existing Jackrabbit Wash, parallel to Jackrabbit Trail, consists of an unlined ditch of varying
dimensions and capacities. Between Missouri Avenue and the Bethany Home Road alignment, natural
drainage patterns continue across the Jackrabbit Trail alignment from west to east. From the Bethany
Home Road alignment north to FRS#3, the predominant land slope is east towards the Beardsley
Canal.

The purpose of this CLOMR request is to revise the Zone “AE” floodplain to reflect the results
of updated hydrology and the construction of the Outfall Channel. In addition, the Zone “A” floodplain

. for the existing FRS#4 Inlet Channel is revised to Zone “AE”.
1.1 Authority for Study
The District contract number is FCD 2009C012, with official Notice to Proceed Date of

October 22, 2009. The District Project Manager is Gary Wesch, P.E. The HoskineRyan

Consultants job number is HRC 09-077-01, Task 11.0.

1.2 Location of Study

The FRS 3 Qutfall Channel addressed by this CLOMR request is located in west-central

Maricopa County. It extends from just south of the 1-10 Freeway to the Principal Spillway of

FRS#3 located north of Bethany Home Road on the west side of Beardsley Canal. The Quitfall

Channel alignment lies within Sections 16, 17, 20, 21, 29, and 32, Township 2 North, Range 2

West, of the Gila and Salt River Meridian (Figure 1).

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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. 1.3  Methodology Summary

The current effective Zone “A” and “AE” Floodplains along the FRS#4 Inlet Channel
and the FRS#3 Outfall Channel alignment are delineated from the White Tanks / Agua Fria Area
Drainage Master Study (White Tanks / Agua Fria ADMS) completed in October, 1992 (Ref. 9).
This floodplain is based on existing hydrologic conditions at the time it was prepared. An
excerpt related to the floodplain delineation from the White Tanks / Agua Fria ADMS is provided
in Appendix A.

The hydrologic analysis for existing conditions with the Outfall Channel in place was
updated by HDR in September of 2009 in the Loop 303 / White Tanks Area Drainage Master
Plan Update Area hydrologic Analysis (ADMPU AHA) (Ref. 11). Revisions have been made to
this model as part of the current Outfall Channel design project. ~Changes include:

‘ adjustments to the rainfall depth, area reduction, channel routing and removing retention from
within the Pasqualetti Mountain Ranch Subdivision. A summary of the resulting 100-year peak
flow rates is included in Table 1 (Page 12) and the output from the HEC-1 model is included in
Appendix D.

This study includes updated and more accurate one foot contour interval topography.
In addition, this study includes a detailed HEG-RAS model based upon revised hydrology,
cross-section geometry and culverts using the Outfall Channel Design Plans (Ref. 7). The
updated HEC-1 and HEC-RAS model outputs are provided in the appendices, and electronic
copies of HEC-1 and HEG-RAS models are provided on the data CD. The resulting 100-year
floodplain delineation is plotted and shown on Figures 3A to 3D — Annotated FIRM, and the

CLOMR Submittal 100-Year Floodplain sheets 1 through 10.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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‘ 1.4  Acknowledgements
Individuals with HRC responsible for the completion of this project include Paul Hoskin
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2 ADWR/FEMA Forms

2.1 Study Documentation Abstract for FEMA Submittals

2.1: Study Documentation Abstract Initial
s el Study Restudy CLOMR | X| LOMR Other
Date Study Accepted
Study Contractor Hoskin-Ryan Gonsultants, Inc.
Contact(s) Paul Hoskin P.E.; Doug Both G.F.M.; Peng Zhang P.E.; Nick Zavala E.L.T.
Address 6245 N. 24™ Pkwy, Ste. 100
Phoenix, AZ 85016
Phone (602) 252-8384
Internal Ref. No. HRC 09-077-01; FCD 2009 C012

Subcontractors w/ Phone
2.1.3 FEMA Technical Review | FEMA National Service Provider

Contractor
. Contact(s)
Address 3601 Eisenhower Ave
Alexandria, VA 22304-6425

Phone

Internal Ref. No.

2.1.4 | FEMA Regional Reviewer
Phone

2.1.5 | State Technical Reviewer
Phone

2.1.6 Local Technical Reviewer Flood Control District of Maricopa County
2801 W Durango Street

Phoenix, AZ 85009

Phone (602)506-1501
Internal Ref. No. 2009C012
2.1.7 | Reach Description White Tanks FRS No. 3 Outfall Channel Floodplain, between Bethany Home

Road and the I-10 Freeway

FIRM 04013C1590H, FIRM 04013C2055G,
2.1.8 | USGS Quad Sheet(s) with | Waddell, Arizona; 1957; Photo inspected 1975
original photo date & latest | Perryville, Arizona; 1957; Photo revised 1982
photo revision date
2.1.9 | Unique Conditions and
Problems

2.1.10 | Coordination of Discharges | Peak flows are from the updated HEC-1 model in Appendix D.
(Agency, Date, Comments)

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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. 2.2  FEMA Forms
FEMA MT-2 FORMS ATTACHMENT (WHITE TANKS FRS NO. 3 OUTFALL CHANNEL)

Form 1, Section C — Review Fee

The fee will be paid upon request.

Form 2, Sections D, Item 1 — NFIP Section 65.12 Compliance:

The conditions of NFIP Regulation 44CFR Ch. 1, Section 65.12 include:

(1) An evaluation of alternatives, which would not result in a BFE increase above that
permitted demonstrating why these alternatives are not feasible;

(2) Documentation of individual legal notice to all affected property owners within and
outside of the community, explaining the impact of the proposed action on their
property;

. (3) Concurrence of the Chief Executive Officer (CEQ) and any other communities
affected by the proposed actions; and

(4) Certification that no structures are located in areas that would be impacted by the

increased base flood elevation.

To comply with these conditions,
(1) An evaluation of alternatives to convey discharge from FRS#3 to FRS#4 had been
studied and documented in the White Tanks FRS No. 3 Outfall Channel 30%
Design Report (Ref. 4) and the most feasible alternative was selected. The
proposed project will contain 100-year flow within the channel and no negative

impact will be posed to the community.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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‘ (2) The typical notice and a list of affected properties have been provided in Appendix
B.4.
(3) See the signatures of community official on Form 1.
(4) The hydraulic models have proved that flows will be contained within the channel.

No structures will be impacted by this project.

Form 2, Sections D, Iltem 4 — Endangered Species Act Compliance:
The Project's Clean Water Act Section 404 Permit Application included in Appendix A.2.3
indicates that no threatened species are identified on the site. Also included in Appendix B.4
are:

e USACE Nationwide Permit Verification

e Email Stating that FEMA will accept Permit Verification letter as evidence of

. Endangered Species Act compliance.

Form 3, Sections B and C, Item 4 — Sediment Transport Considerations:

Velocities are generally 3 fps or lower. The channel will be maintained by Flood Control
District of Maricopa County on a regular basis in accordance with the Operations and
Maintenance Manual (Ref. 8). Therefore, sediment will not impact the hydraulic capacity of

the project.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
6 HRC 09-077-01




Technical Data Notebook

. FEMA MT-2 FORMS ATTACHMENT (REMNANT CHANNEL)

Form 2, Sections D, Item 1 — NFIP Section 65.12 Compliance:
The conditions of NFIP Regulation 44CFR Ch. 1, Section 65.12 include:

(1) An evaluation of alternatives, which would not result in a BFE increase above that
permitted demonstrating why these alternatives are not feasible;

(2) Documentation of individual legal natice to all affected property owners within and
outside of the community, explaining the impact of the proposed action on their
property;

(3) Concurrence of the Chief Executive Officer (CEQ) and any other communities
affected by the proposed actions; and

(4) Certification that no structures are located in areas that would be impacted by the

. increased base flood elevation.

To comply with these conditions,

(1) The proposed channel helps reduce the upstream discharge from north of Medlock
Drive and diverts the flow at Meadowbrook Avenue, posing no negative impact on
the conveyance of the remnant channel. Therefore, the rise of water surface
elevation along the remnant channel is not caused by the proposed channel, but by
the updated hydrology and topographic mapping. No alternative analysis is
necessary.

(2) The list of affected properties, a sample letter and documentation of the individual
legal notice have been provided in Appendix B.4.

(3) See the signatures of community official on Form 1.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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' (4) The hydraulic models have proved that flows will be contained within the remnant

channel. No structure will be impacted by this project.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NQ. 3 Qutfall Channel CLOMR
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY T . TR
OVERVIEW & CONCURRENCE FORM Expires: 12/31/2010

PAPERWORK BURDEN DISCLOSURE NOTICE

Pubiic reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this coilection of informaticn uniess 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, U.S. Depariment of
Homeland Security, Federal Emergency Management Agency, 500 C Strest, SW, Washington DC 20472, 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.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

X 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, reguiatory 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 Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/20
040037 MARICOPA COUNTY AZ 04013C 1590H 09/30/05
” 137 MARICOPA COUNTY AZ 04013C 2055G 09/30/05
W 4 Flooding Source: WHITE TANKS FRS NO. 3 QUTFALL CHANNEL
b. Types of Flooding: X Riverine [J Coastal [J Shallow Flooding (e.g., Zones AO and AH)

O Alluvialfan [ Lakes 7] Other (Attach Description)
3.  Project Name/ldentifier: WHITE TANKS FRS NO. 3 QUTFALL CHANNEL
4. FEMA zone designations affected: A, AE (choices: A, AH, AC, At -A30, A99, AE, AR, V, V1-v30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
Physical Change ] improved Methodology/Data [0 Regulatory Floodway Revision ] Base Map Changes
[[] Coastal Analysis Hydraulic Analysis Hydrologic Analysis O Corrections
1 Weir-Dam Changes [[1 Levee Certification [ Alluvial Fan Analysis [] Natural Changes

X] 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: Channelization ] Levee/Floodwall Bridge/Culvert
] Dam Fill [ Cther (Attach Description)

.

DHS- FEMA Form 81-89,DEC Q7 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O3B No. 1660-0016
OVERVIEW & CONCURRENCE FORM Expires: 12/31/2010

. PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the lime 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 coilection of information unless a valid OMB centrol 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, U.S. Deparment of
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if buiit 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, 85 & 72)

B. OVERVIEW

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

Community No. Community Name Staie Map No. Panel No. Effective Dale
Ex: 480301 City of Katy ™ 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
040039 TOWN OF BUCKEYE AZ 04013C 1590H 03/30/05
. 739 TOWN OF BUCKEYE AZ 04013C 2055G 09/30/05

2. a. Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
b. Types of Flooding: Riverine [] Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [ Other (Attach Description)
3. Project Name/ldentifier: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
4, FEMA zone designations affected: A, AE (choices: A, AH, AC, A1-A30, A9S, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
Xl Physical Change [[] improved Methodology/Data ] Regulatory Fioodway Revision [] Base Map Changes
] Coastal Analysis X] Hydraulic Analysis [X] Hydrologic Analysis ] Carrections
] Weir-Dam Changes ] Levee Certification [ Alluvial Fan Analysis (] Natural Changes

New Topographic Data  [J Other (Attach Description)

Note: A phatograph 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: X Channelization ] Levee/Floodwall X Bridge/Culvert
[J Dam & Fill [ Other (Attach Description)

DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




C. REVIEW FEE

| Has the review fee for the appropriate request category been included? X Yes Fee amount: $4,400

O No, Attach Explanation
Please see the DHS-FEMA Web site at http://www.fema.gov/pIan/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: GARY WESCH, P.E. Company: FLOOD CONTROL DISTRICT, MARICOPA COUNTY
Mailing Address: Daytime Telephone No.: (602) 506-4592 Fax No.: (602)506-4601
2801 W. DURANGO STREET

PHOENIX, AZ 85009 E-Mail Address: garywesch@mail.maricopa.gov

Signature of Requester (required): %% WM Date: 3/?//2&//

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

Community Official's Name and Title: TIMOTHY S. PHILLIPS, P.E. Community Name: MARICOPA COUNTY

Mailing Address: Daytime Telephone No.: (602) 506-1501 Fax No.: (602) 506-4601
2801 W. DURANGO STREET

. HOENIX, AZ 85009

Community Official's Signature (required):  N. 5\ — Date: \*J\‘ S‘ W

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

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information data, hydrologic and hydraulic analysis, and any other supporting data. All documents submitted in support of this request are
correct to the best of my knowledge. All analyses have been performed correctly and in accordance with sound engineering practices. All project
works are designed in accordance with sound engineering practices to provide protection from the 1% annual chance flood. If "as-built" conditions
data/plan provided, then the structure(s) has been built according to the plans being certified, is in place, and is fully functioning. | 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: PAUL W.R. HOSKIN, P.E License No.: AZ 19690 Expiration Date: 2/31/2012

Company Name: HOSKIN RYAN CONSULTAN‘%%W Telephone No.: (602) 252-8384 Fax No.: (602) 252-8385

Signature: /"(% Date: 4 (v

7l
Ensure the forms that are appropriate)efyour revi o'n\l'eq st are included in your submittal.

quired i~

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

Form Name and (Number)

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

[ Coastal Analysis Form (Form 4) New or revised coastal elevations
‘ [0 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




C. REVIEW FEE

Has the review fee for the appropriate request category been included? X Yes Fee amount: $4,400
[ No, Attach Explanation

Please see the DHS-FEMA Web site at http:l/www.fenLa,gﬂlplanlprevent/fhmlfnn 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: GARY WESCH, P.E. Company: FLOOD CONTROL DISTRICT, MARICOPA COUNTY
Mailing Address: Daytime Telephone No.. (602) 506-4592 Fax No. (602)506-4601
2801 W. DURANGO STREET

PHOENIX, AZ 85009 E-Mail Address: garywesch@mail. maricopa.gov

Signature of Requester (required): 4&% M W Date: 5@/ / / /

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

Community Official's Name and Title: STEPHEN CLEVELAND, TOWN MANAGER Community Name: TOWN OF BUCKEYE
Mailing Address: Daytime Telephone No. (623)349-6000 Fax No.

100 NORTH APACHE ROAD

BUCKEYE, AZ 85326 E-Mail Address: scleveland@buckeyeaz.gov

77 7 7. C 2/z1(
: iale Si f { e / g \ ] . 2/Z1())
Community Official's Signature (requxre‘da.-/, L&i 2/ yA L :>£\;/, z ). Date: §', S) J 1l

=
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor. registered professional engineer, or architect authorized by law to certify
elevation information data, hydrologic and hydraulic analysis, and any other supporting data. All documents submitted in support of this request are
correct to the best of my knowledge. All analyses have been performed correctly and in accordance with sound engineering practices. All project
works are designed in accordance with sound engineering practices to provide protection from the 1% annual chance flood. If "as-built" conditions
datalplan provided, then the structure(s) has been built according to the plans being certified, is in place, and is fully functioning. | understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001

Certifiers Name: PAUL W.R. HOSKIN, P.E License No. AZ 19690 Expiration Date: 2/31/2012
Company Name: HOSKIN Ry\N %ULTANTS, INC Telephone No. (602) 252-8384 Fax No.: (602) 252-8385
c

Date: ?,;j ‘5@( 0

Signature: M,

Ensure the forms that/are a%;%ﬂm revision request are included in your submittal.
/ /

Form Name and (Numbepy’ Required if ...
Xl Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[J Coastal Analysis Form (Form 4) New or revised coastal elevations
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[ Aliuvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY | 0.M.B No. 1660-0016
RIVERINE HYDROLOGY & HYDRAULICS FORM SIS

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

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

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

Location Drainage Area (Sg. Mi.) Effective/FIS (cfs) Revised (cfs)
I-10 FREEWAY ON-RAMP 19.29 1,186 1,073
INDIAN SCHOOL ROAD 2.19 726 851
CAMELBACK ROAD 0.84 221 507

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

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

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

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

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit OUTLET TO WHITE TANKS FRS RS 1000 1046.50 (NAVD88) 1048.60 (NAVD88)
NO. 4
Upstream Limit BETHANY HOME ROAD RS 26495 N/A 1186.88 (NAVD88)

2. Hydraulic Method/Model Used
HEC-RAS

DHS - FEMA Form 81-89A, DEC 07 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2




B. HYDRAULICS (CONTINUED)

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. These review programs may help verify that the hydraulic estimates and assumptions in the model data are in accordance with
NFIP requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS
identify areas of potential error or concem. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be
downloaded from http://www.fema.gov/plan/prevent/fam/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with
CHECK-2 and CHECK-RAS. Review of your submittal and resolution of valid modeling discrepancies may result in reduced review time.

4. Models Submitted Natural Run Floodway Run Datum
Duplicate Effective Model* File Name: 195W.prj  Plan Name: 195W.p01 File Name: N/A  Plan Name: N/A NGVD
Corrected Effective Model* File Name: N/A  Plan Name: File Name: N/A  Plan Name:

Existing or Pre-Project Conditions Model File Name: Jackrabbit ExistingConditions.prj ~ Plan Name: Jackrabbit ExistingConditions.pO1
Revised or Post-Project Conditions Model ~ File Name: CLOMRSub.prj  Plan Name: CLOMRSub.p01 File Name: N/A  Plan Name:
N/A NAVD88

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

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

X1 Annotated FIRM and/or FBFM (Required)

D. COMMON REGULATORY REQUIREMENTS*

— —
1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? X Yes [] No
a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP
regulations:
. The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
. The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot.

b. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O Yes [ No
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner
notification can be found in the MT-2 Form 2 Instructions.

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

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

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

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

4. For LOMR/CLOMR requests, does this request have the potential to impact an endangered species? [ Yes No
If Yes, please submit documentation to the community to show that you have complied with Sections 9 and 10 of the Endangered Species Act

(ESA). Section 9 of the ESA prohibits anyone from “taking” or harming an endangered species. If an action might harm an endangered
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the 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.

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016
RIVERINE STRUCTURES FORM Expires: 12/31/2010

‘ PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Coliections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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 compieted survey to the above address,

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Type (check one): X Channelization [ Bridge/Culvert [ Levee/Floodwall [J Dam/Basin
. Location of Structure: ALONG THE JACKRABBIT TRAIL, BETWEEN MCDOWELL ROAD AND THE WHITE TANKS FRS NO. 3
Downstream Limit/Cross Section: WHITE TANKS FRS NO. 4 /RS 1000

Upstream Limit/Cross Section: WHITE TANKS FRS NO. 3/ RS 31266
2. Name of Structure: (1) 16' X 7' CBC AT RS 6661.6
Type (check one): [] Channelization X Bridge/Culvert [ Levee/Floodwall [[] Dam/Basin
Location of Structure: PALM LANE AT RS 6661.6
Downstream Limit/Cross Section: RS 6570

Upstream Limit/Cross Section: RS 6663

3. Name of Structure: (1) 16' X 7' CBC AT RS 7958.2
Type (check one) [] Channelization X] Bridge/Culvert [ Levee/Floodwall [[] Dam/Basin
Location of Structure: ENCANTO BOULEVARD AT RS 7958.2
Downstream Limit/Cross Section: RS 7907.3

Upstream Limit/Cross Section: RS 7960

NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016

RIVERINE STRUCTURES FORM Expires: 12/31/2010
. ’ PAPERWORK REDUCTION ACT
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B
Bridge/Culvert ....... ..complete Section C

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

Description Of Structure

1. Name of Structure: (1) 16" X 7' CBC AT RS 9272
Type (check one): [ Channelization X Bridge/Cuivert [ Levee/Floodwall [] Dam/Basin
Location of Structure: VIRGINIA AVENUE AT RS 9272
. Downstream Limit/Cross Section: RS 9218
Upstream Limit/Cross Section: RS 9273
2s Name of Structure: (1) 16' X 7' CBC AT RS 10538
Type (check one): [] Channelization X Bridge/Culvert [ Levee/Floodwall [] Dam/Basin
Location of Structure: THOMAS ROAD AT RS 10598
Downstream Limit/Cross Section: RS 10535

Upstream Limit/Cross Section: RS 10589

3. Name of Structure: (3)12' X 6' CBC AT RS 13233.5
Type (check one) [] Channelization Bridge/Culvert [ Levee/Floodwall [J] Dam/Basin
Location of Structure: OSBORD ROAD AT RS 13233.5
Downstream Limit/Cross Section: RS 13185

Upstream Limit/Cross Section: RS 13235

NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016
RIVERINE STRUCTURES FORM Expires: 12/31/2010

. . PAPERWORK REDUCTION ACT

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

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B
Bridge/Culvert ................ complete Section C
B)=147] = - 1] [ R —— complete Section D
Levee/Floodwall .............complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: (3) 12' X 6' CBC AT RS 14223.6

Type (check one): ] Channelization Bridge/Culvert [] Levee/Floodwall [J Dam/Basin
. l.ocation of Structure: CLARENDON AVENUE AT RS 14223.6

Downstream Limit/Cross Section: RS 14175
Upstream Limit/Cross Section: RS 14225
2. Name of Structure: (1) 16' X 7' CBC AT RS 15918.6
Type (check one): [] Channelization X Bridge/Culvert [J Levee/Floodwall [J bam/Basin
Location of Structure: INDIAN SCHOOL ROAD AT RS 15918.6
Downstream Limit/Cross Section: RS 15742

Upstream Limit/Cross Section: RS 15919

3. Name of Structure: (1) 16' X 7' CBC AT RS 19260
Type (check one) [J Channelization Bridge/Culvert [ Levee/Floodwall [] Dam/Basin
Location of Structure: JACKRABBIT TRAIL AT RS 19260
Downstream Limit/Cross Section: RS 18340

Upstream Limit/Cross Section: RS 19267

NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

O0.M.B No. 1660-0016
Expires: 12/31/2010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information uniess 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,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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 compieted survey to the above address.

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1 Name of Structure: (1) 16' X 7' CBC AT RS 21265.8

Type (check one): [] Channelization X Bridge/Culvert ] Levee/Floodwall ] Dam/Basin
Location of Structure: CAMELBACK ROAD AT RS 21265.8
Downstream Limit/Cross Section: RS 21136
Upstream Limit/Cross Seckion: RS 21275
2. Name of Structure: (1) 16' X 7' CBC AT RS 22704.4
Type (check one): ] Channelization Bridge/Culvert [[] Levee/Floodwall [J bam/Basin
Location of Structure: COLTER STREET AT RS 22704.4
Downstream Limit/Cross Section: RS 22635
Upstream Limit/Cross Section: RS 22711
3. Name of Structure: (2) 10" X 7' CBC AT RS 24052.5
Type (check one) [] Channelization Bridge/Culvert [] Levee/Floodwall [] Dam/Basin
Location of Structure: JACKRABBIT TRAIL AT RS 24052.5
Downstream Limit/Cross Section: RS 23639
Upstream Limit/Cross Section: RS 24061
NOTE: For more structures, attach additional pages as needed.
= B A T P S S S T DO AR A B L B

DHS - FEMA Form 81-89B, DEC 07 Riverine Structures Form

MT-2 Form 3 Page 1 of 10




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016
RIVERINE STRUCTURES FORM Expires: 12/31/2010

PAPERWORK REDUCTION ACT

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

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: SEDIMENT BASIN #1

Type (check one): ] Channelization X Bridge/Culvert [ Levee/Fioodwall [] Dam/Basin
. Location of Structure: SHEET #10
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:
2; Name of Structure: SEDIMENT BASIN #2

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

Location of Structure: SHEET #10

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure: SEDIMENT BASIN #3
Type (check one) [ Channelization [ Bridge/Culvert [ Levee/Floodwail X] Dam/Basin
Location of Structure: SHEET #8
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

| —
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016
RIVERINE STRUCTURES FORM Expires: 12/31/2010

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information uniess 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,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1 Name of Structure: SEDIMENT BASIN #4

Type (check one): [] Channelization [] Bridge/Culvert [] Levee/Fioodwall Xl Dam/Basin
. Location of Structure: SHEET #8

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:
2. Name of Structure: (2) 48" PIPE

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

Location of Structure: SHEET #8

Downstream Limit/Cross Section: N/A

Upstream Limit/Cross Section: N/A

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

Upstream Limit/Cross Section:

. NOTE: For more structures, attach additional pages as needed.
T P e RN S SR e G e SR 2 b
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016
RIVERINE STRUCTURES FORM Expires: 12/31/2010

. PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate inciudes 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 uniess 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,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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 compieted survey to the above address.

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: (5) 10" X 4' CBC AT RS 4271 (EXISTING)

Type (check one): [] Channelization X] Bridge/Culvert [J Levee/Floodwall [] Dam/Basin
. Location of Structure: 1-10 FREEWAY OFF RAMP AT RS 4271
Downstream Limit/Cross Section: RS 4200

Upstream Limit/Cross Section: RS 4278
2. Name of Structure: (5) 10" X 5' CBC AT RS 4729.5 (EXISTING)
Type (check one): [] Channelization Bridge/Culvert [ Levee/Floodwail [] bam/Basin
Location of Structure: 1-10 FREEWAY ON RAMP AT RS 4729.5
Downstream Limit/Cross Section: RS 4650

Upstream Limit/Cross Section: RS 4740

3. Name of Structure: (4) 12' X 4.5' CBC AT RS 5342.1 (EXISTING)
Type (check one) [[] Channelization X Bridge/Culvert [ Levee/Fioodwall [J Dam/Basin
Location of Structure: MCDOWELL ROAD AT RS 5342.1
Downstream Limit/Cross Section: RS 5220

Upstream Limit/Cross Section: RS 5400

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

@ e
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B. CHANNELIZATION

I Ficoding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
. Name of Structure: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

. Accessory Structures

The channelization includes (check one):

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

[J Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry 507 TO 931 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
X Subcritical flow [ Critical flow ] Supercritical flow [ Energy grade line

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

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

4, Sediment Transport Considerations

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

. C. BRIDGE/CULVERT

Fiooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 6661.6
1. This revision reflects (check one):

X Bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS
[0 Revised analysis of bridge/culvert previously modeled in the FIS

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

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

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

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

X Material Top of Road Elevations — Upstream and Downstream
I Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
X Wing Wall Angle X Stream Invert Elevations — Upstream and Downstream
X Skew Angle [J Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

If No, then attach your explanation for why sediment transport was not considered.

. Was sediment transport considered? [X] Yes [JNo Ifyes, then fill out Section F (Sediment Transport).
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B. CHANNELIZATION

I Flooding Source:
. Name of Structure:
i. Accessory Structures

The channelization includes (check one):

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

] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

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

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

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

4. Sediment Transport Considerations

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

. C. BRIDGE/CULVERT

Fiooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 7958.2
1. This revision reflects (check one):

X] Bridge/cuivert not modeled in the FIS
[ Modified bridge/cuivert previously modeled in the FIS
[] Revised analysis of bridge/culvert previously modeled in the FIS

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

structures. Attach justification.

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

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

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

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

I Flooding Source:

Name of Structure:

1.

Accessory Structures

The channelization includes (check one):

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

] Other (Describe):

Drawing Checklist

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

Hydraulic Considerations

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

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

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

Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 9272

1. This revision reflects (check one):

X Bridge/culvert not modeled in the FIS
[J Modified bridge/culvert previously modeled in the FIS
[ Revised analysis of bridge/culvert previously modeled in the FIS

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

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

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

X Shape (culverts only) [J Low Chord Elevations — Upstream and Downstream
Material Top of Road Elevations — Upstream and Downstream
X Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
Wing Walil Angle Stream Invert Elevations — Upstream and Downstream
X Skew Angle [ Cross-Section Locations

] Distances Between Cross Sections

Sediment Transport Considerations

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

Flooding Source:

. Name of Structure:
1.

Accessory Structures

The channelization inciudes (check one):

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

[] Other (Describe):

2, Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [ Critical flow [0 Supercritical flow ] Energy grade line

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

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

4, Sediment Transport Considerations

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

|| C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 10598
1. This revision reflects (check one):

X Bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
] Revised analysis of bridge/culvert previously modeled in the FIS

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

structures. Attach justification.

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

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

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

X Material Top of Road Elevations — Upstream and Downstream
X1 Beveling or Rounding I Structure Invert Elevations — Upstream and Downstream
Wing Wall Angle X Stream Invert Elevations — Upstream and Downstream
Skew Angle [ Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

If No, then attach your explanation for why sediment transport was not considered.

. Was sediment transport considered? [ Yes [ No If yes, then fill out Section F (Sediment Transport).
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B. CHANNELIZATION

Flooding Source:
. Name of Structure:
1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Fioodwall)] [l Drop structures
[ Superelevated sections [ Transitions in cross secticnal geometry
[ Debris basin/detention basin [Attach Section D (Dam/Basin)] ] Energy dissipator

] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

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

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

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

4, Sediment Transport Considerations

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

. C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (3) 12' X 6' CBC AT RS 13233.5
1. This revision reflects (check one):

X1 Bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS
[J Revised analysis of bridge/culvert previously modeled in the FIS

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

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

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

Xl Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream
Material <] Top of Road Elevations — Upstream and Downstream
Beveling or Rounding Structure Invert Elevations — Upstream and Downstream
Wing Wall Angle X] Stream Invert Elevations — Upstream and Downstream
Skew Angie [ Cross-Section Locations

] Distances Between Cross Sections

4. Sediment Transport Considerations

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

. Name of Structure:
4 Accessory Structures

Flooding Source:

The channelization includes (check one):

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

[] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

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

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

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

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Name of Structure: (3) 12' X 8' CBC AT RS 14223.6
1. This revision reflects (check one):

<] Bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS
] Revised analysis of bridge/culvert previously modeled in the FIS

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

structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):
Dimensions (height, width, span, radius, length) X Erosion Protection

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

X Material X Top of Road Elevations — Upstream and Downstream

Beveling or Rounding I Structure Invert Elevations — Upstream and Downstream

Wing Wall Angle X1 Stream Invert Elevations — Upstream and Downstream

X] Skew Angle [ Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

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

Flooding Source:

. Name of Structure:
T

Accessory Structures

The channelization includes (check one):

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

[C] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

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

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

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

4, Sediment Transport Considerations

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

K
C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 15918.6
1. This revision reflects (check one):

X Bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
[] Revised analysis of bridge/culvert previously modeled in the FIS

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

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

Dimensions (height, width, span, radius, length) B Erosion Protection

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

@ Material X Top of Road Elevations — Upstream and Downstream

] Beveling or Rounding & Structure Invert Elevations — Upstream and Downstream
Zl Wing Wall Angle X Stream Invert Elevations — Upstream and Downstream
Xl Skew Angle [J Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

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

I Flooding Source:

. Name of Structure:

1. Accessory Structures

The channelization includes (check one):

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

] Other (Describe):

2. Drawing Checklist

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

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

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

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

4, Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Name of Structure: (1) 16' X 7' CBC AT RS 19260
1.  This revision reflects {check one):

X Bridge/cuivert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS
] Revised analysis of bridge/culvert previously modeled in the FIS

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

structures. Attach justification.

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

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

Shape (cuiverts only) O Low Chord Elevations — Upstream and Downstream

X Material X Top of Road Elevations — Upstream and Downstream
Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
Wing Wail Angle X] Stream Invert Elevations — Upstream and Downstream
X1 Skew Angle [ Cross-Section Locations

] Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? XYes [INo Ifyes, then fill out Section F (Sediment Transport).
! If No, then attach your explanation for why sediment transport was not considered.
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B. CHANNELIZATION

l Flooding Source:

. Name of Structure:

1. Accessory Structures

The channelization includes (check one):

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

[ Other (Describe):

2 Drawing Checkiist

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

w

Hydraulic Considerations

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

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

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

4, Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Fiooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (1) 16' X 7' CBC AT RS 21265.8
1. This revision reflects (check one):

X Bridge/culvert not modeled in the FiS
] Modified bridge/culvert previously modeled in the FIS
] Revised analysis of bridge/culvert previously modeled in the FIS

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

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

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

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

X Material Top of Road Elevations — Upstream and Downstream
X Beveling or Rounding Structure Invert Elevations — Upstream and Downstream
Wing Wall Angle Stream Invert Elevations — Upstream and Downstream
X Skew Angie ] Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? X Yes [JNo Ifyes, thenfill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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B. CHANNELIZATION

Flooding Source:
Name of Structure:

1. Accessory Structures

The channelization includes (check one):

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

] Other (Describe):

2. Drawing Checklist

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

3 Hydraulic Considerations

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

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

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

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

D

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Name of Structure: (1) 16' X 7' CBC AT RS 22704.4

1. This revision reflects (check one):

X Bridge/culvert not modeled in the FIS

E]] Modified bridge/culvert previously modeled in the FiS

Revised analysis of bridge/culvert previously modeled in the FIS

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

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

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

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

E Material X Top of Road Elevations — Upstream and Downstream
<] Beveling or Rounding Structure Invert Elevations — Upstream and Downstream
B Wing Wall Angle X] Stream Invert Elevations — Upstream and Downstream
X Skew Angle [ Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

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

! Flooding Source:
. Nlame of Structure:
s Accessory Structures

The channelization includes (check one):

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

[] Other (Describe):

2. Drawing Checklist

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

W

Hydraulic Considerations

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

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

] inlet to channel [ Outlet of channel  [] At Drop Structures [ At Transitions
[T] Other locations (specify):

4. Sediment Transport Considerations

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

| . C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (2) 10' X 7' CBC AT RS 24052.5
1. This revision reflects (check one):

X] Bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeied in the FIS
] Revised analysis of bridge/culvert previously modeled in the FiS

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

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

X] Dimensions (height, width, span, radius, length) X1 Erosion Protection

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

X Material X Top of Road Elevations — Upstream and Downstream
Beveling or Rounding Structure Invert Elevations — Upstream and Downstream
Wing Wall Angle ) Stream Invert Elevations — Upstream and Downstream
X Skew Angle [0 Cross-Section Locations

[] Distances Between Cross Sections
4. Sediment Transport Considerations

Was sediment transport considered? XlYes [INo Ifyes, then fill out Section F (Sediment Transport).
.4 If No, then attach your explanation for why sediment transport was not considered.
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B. CHANNELIZATION

Flooding Source:
. Name of Structure:
1. Accessory Structures

The channelization includes (check one):

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

] other (Describe):

2. Drawing Checklist

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

31 Hydraulic Considerations

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

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

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

4. Sediment Transport Considerations

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

. C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (5) 10' X 4' CBC AT RS 4271 (EXISTING)
1.  This revision reflects (check one):

[] Bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
X Revised analysis of bridge/cuivert previously modeled in the FIS

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

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

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

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

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

[J Distances Between Cross Sections

4, Sediment Transport Considerations

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

Flooding Source:
. \ame of Structure:
{s Accessory Structures

The channelization includes (check one):

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

] Other (Describe):

2 Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [ Critical flow [0 Supercritical flow ] Energy grade line

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

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

4, Sediment Transport Considerations

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

. C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure: (5) 10' X 5' CBC AT RS 4729.5 (EXISTING)
1. This revision reflects (check one):

[C] Bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS
X Revised analysis of bridge/culvert previously modeled in the FIS

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

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

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

Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream
Material X] Top of Road Elevations — Upstream and Downstream
X Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
[J Wing Wall Angle X] Stream Invert Elevations — Upstream and Downstream
] Skew Angle [J Cross-Section Locations

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

I Flooding Source:

. Nlame of Structure:

1. Accessory Structures

The channelization includes (check one):

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

[] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [] Critical flow [0 Supercritical flow [ Energy grade line

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

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

4, Sediment Transport Considerations

Was sediment transport considered? [JYes [ No If Yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Name of Structure: (4) 12' X 4.5' CBC AT RS 5342.1 (EXISTING)
1. This revision reflects (check one):

[ Bridge/culvert not modeled in the FIS
] Modified bridge/cuivert previously modeled in the FIS
Revised analysis of bridge/cuivert previously modeled in the FiS

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

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

Erosion Protection

Low Chord Elevations — Upstream and Downstream
Top of Road Elevations — Upstream and Downstream
Structure Invert Elevations — Upstream and Downstream
Stream Invert Elevations — Upstream and Downsiream
Cross-Section Locations

X] Dimensions (height, width, span, radius, length)
X Shape (culverts only)

Material

X] Beveling or Rounding

O wing Wall Angle

] Skew Angle

[ Distances Between Cross Sections

COXXXCX

4. Sediment Transport Considerations

Was sediment transport considered? X Yes [No If yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.
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D. DAM/BASIN

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL

Name of Structure:
. (. This request is for (check one): [] Existing dam ] New dam [] Modification of existing dam
2.  The dam was designed by (check one): [[] Federal agency [] State agency [] Local government agency [] Private organization
Name of the agency or organization:
3. The Dam was permitted as (check one):
a. [ Federal Dam [ State Dam
Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization
Permit or ID number Permitting Agency or Organization
b. [JLocal Government Dam [] Private Dam
Provided related drawings, specification and supporting design information.
4. Does the project involve revised hydrology? []Yes [ No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
Was the dam/basin designed using critical duration storm?
[ Yes, provide supporting documentation with your completed Form 2.

] No, provide a written explanation and justification for not using the critical duration storm.

5. Does the submittal include debris/sediment yield analysis? Yes [ No

If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why debris/sediment analysis was not considered.
6. Does the Base Flood Elevation behind the dam or downstream of the dam change?
dYes [ONo IfYes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance) FIS REVISED

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

7. Please attach a copy of the formal Operation and Maintenance Plan
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E. LEVEE/FLOODWALL

1 System Elements

. a. This Levee/Floodwall analysis is based on (check one):
[J upgrading of an existing levee/floodwall system

[0 a newly constructed levee/floodwall system

[0 reanalysis of an existing levee/floodwall system

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

[[] earthen embankment, dike, berm, etc. Station to
[ structural floodwall Station to
[J Other (describe): Station to

c. Structural Type (check one):

[J monolithic cast-in place reinforced concrete
[ reinforced concrete masonry block

[0 sheet piling

[ Other (describe):

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

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures. Sheet Numbers:

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

foundation, and closure locations for the total levee system. Sheet Numbers:
. 3. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure. Sheet Numbers:
4. A layout detail for the embankment protection measures. Sheet Numbers:

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

2, Freeboard

a. The minimum freeboard provided above the BFE is:

Riverine
3.0 feet or more at the downstream end and throughout [ Yes O No
3.5 feet or more at the upstream end [ Yes O No
4.0 feet within 100 feet upstream of all structures and/or constrictions [ Yes [ No
Coastal
1.0 foot above the height of the one percent wave associated with the 1%-annual-chance
stillwater surge elevation or maximum wave runup (whichever is greater).

[ Yes O No
2.0 feet above the 1%-annuai-chance stillwater surge elevation [ Yes O No
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E. LEVEE/FLOODWALL (CONTINUED)

2. Freeboard (continued)

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
. addressing Paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

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

b. Is there an indication from historical records that ice-jamming can affect the BFE? [OYyes [JNo
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.
3. Closures
a. Openings through the levee system (check one): [OJexists [ does not exist

If opening exists, list all closures:

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

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

Note: Geotechnical and geologic data

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

4. Embankment Protection

. a. The maximum levee slope landside is:

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

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

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

Reach Sideslope DF é%‘g] Velocity %Ltjggr?tr Dioo Dso Thickness Poee‘ﬁgﬁf,
Sta to
Sta to
Sta to
Sta to
Sta to
Sta to

(Extend table on an added sheet as needed and reference each entry)
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E. LEVEE/FLOODWALL (CONTINUED)

4. Embankment Protection (continued)

. f.  Is a bedding/filter analysis and design attached? [] Yes [] No

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

Attach engineering analysis to support construction plans.
5, Embankment And Foundation Stability

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

[ Overall height: Sta. ; height ft.

[0 Limiting foundation soil strength:

Sta. , depth to
strength ¢ = degrees, ¢ = psf
slope: SS = (h) to (v)

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

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

c. Summary of stability analysis resuits:

. Case Loading Conditions Critical Safety Factor Criteria (Min.)
| End of construction 1.3
1 Sudden drawdown 1.0
| Critical flood stage 1.4
v Steady seepage at flood stage 1.4
Vi Earthquake (Case ) 1.0

(Reference: USACE EM-1110-2-1913 Table 6-1)

d. Was a seepage analysis for the embankment performed? [Jyes [ONo

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed? [Jyes [INo
f.  Were uplift pressures at the embankment landside toe checked? [OYes [ONo
g. Were seepage exit gradients checked for piping potential? [Oyes [No
h. The duration of the base flood hydrograph against the embankment is hours.

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

6. Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one):
[J uBC (1988) or [] Other (specify):

b. Stability analysis submitted provides for:
[J Overturning [] Sliding  If not, explain:

c. Loading included in the analyses were:

[ Lateral earth @ Pa = psf; Pp= psf

[ Surcharge-Slope @ . [0 surface psf

[J Wind @ Py = psf

[] Seepage (Upiift); [0 Earthquake @ Peq = %g
[J 1%-annual-chance significant wave height: ft.

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

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

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

Criteria (Min) Sta To Sta To
Loading Condition
Overturn Sliding Overturn Siiding Overturn Sliding
Dead & Wind 1.5 15
ead & Soil 1.5 1.5

Dead, Soil, Flood, & 1.5 1.5
Impact
Dead, Soil, & Seismic 1.3 1.3

(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)

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

e. Foundation bearing strength for each soil type:
Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum ailowable

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

Attach engineering analysis to support construction pians.
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E. LEVEE/FLOODWALL (CONTINUED)

I 7. Settlement

. )

a.

8. Interior Drainage

Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? OYes [No

The computed range of settlement is ft. to ft.
Settlement of the levee crest is determined to be primarily from :
[0 Foundation consolidation

[0 Embankment compression

[ Other (Describe):

Differential settlement of floodwalls [] has [] has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

Specify size of each interior watershed:

Draining to pressure conduit: acres
Draining to ponding area: acres

Relationships Established

Ponding elevation vs. storage [OYes [No
Ponding elevation vs. gravity flow [OYes [ONo
Differential head vs. gravity flow OYes [ONo
The river flow duration curve is enclosed: OYes [INo
Specify the discharge capacity of the head pressure conduit; cfs

Which flooding conditions were analyzed?

. Gravity flow (Interior Watershed) [OYes [No
° Common storm (River Watershed) [dyes [No
° Historical ponding probability [OYes [INo
° Coastal wave overtopping COYes [ONo

If No for any of the above, attach explanation.

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

If No, attach explanation.
The rate of seepage through the levee system for the base flood is cfs

The length of levee system used to drive this seepage rate in item g: ft.
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E. LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage (continued)

. i. Wil pumping plants be used for interior drainage? OYes [INo

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

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning pian?

How much time is available between warning
and flooding?

Will the operation be automatic? OYes [ONo

If the pumps are electric, are there backup power sources? OYes [ONo

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

Inciude a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all

' interior watersheds that resuit in flooding.
|

9. Other Design Criteria

a. The following items have been addressed as stated:
Liquefaction [Jis [] is not a problem
Hydrocompaction []is [ is not a problem
Heave differential movement due to soils of high shrink/swell [Jis [] is not a problem

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

Attach supporting documentation

c. If the levee/floodwall is new or eniarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?

OYes [INo
Attach supporting documentation
d. Sediment Transport Considerations:

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

10. Operational Plan And Criteria

. a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? OYes [No
b. Does the operation plan incorporate ail the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?
OYes [No
c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
[OYes [No

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

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? OYes [INo
if No, please attach supporting documentation.

12. Operations and Maintenance Plan

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

F. SEDIMENT TRANSPORT

Flooding Source: WHITE TANKS FRS NO. 3 OUTFALL CHANNEL
Name of Structure: SEDIMENT BASINS #1, 2, 3AND 4

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the

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

. Sediment load associated with the base flood discharge: Volume 0.727 acre-feet
Jebris load associated with the base flood discharge: Volume acre-feet

Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport: MODIFIED UNIVERSAL SOIL LOSS EQUATION AND ZELLER-FULLERTON EQUATION

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

Method used to estimate scour and/or deposition:

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

on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs
or structures must be provided.
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| U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016
OVERVIEW & CONCURRENCE FORM Expires: 12/31/2010
PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, U.S. Department of
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

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 Date
Ex: 480301 City of Katy X 480301 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
. 140037 MARICOPA COUNTY AZ 04013C 1590H 09/30/05
40037 MARICOPA COUNTY AZ 04013C 2055G 09/30/05
2. a. Fiooding Source: JACKRABBIT TRAIL WASH
b. Types of Flooding: Riverine [ Coastal [] Shallow Flooding (e.g., Zones AO and AH)

[ Alluvial fan [ Lakes [ Other (Attach Description)

Project Name/ldentifier: REMNANT CHANNEL

(&)

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

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
[ Physical Change [ Improved Methodology/Data ] Regulatory Fioodway Revision ] Base Map Changes
[ Coastal Analysis X Hydraulic Analysis X Hydrologic Analysis [] Corrections
[J Weir-Dam Changes [ Levee Certification [ Alluvial Fan Analysis ] Natural Changes

X 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 ail that apply)
Structures: Channelization ] Levee/Floodwall X Bridge/Culvert
] Dam O Fill ] Other (Attach Description)

. DO T B T O T R Ml ST LSO PR
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C. REVIEW FEE

I

“igs the review fee for the appropriate request category been included? ] Yes Fee amount: $

. X No, Attach Explanation

i Please see the DHS-FEMA Web site at http://www.fema.{ovlplan/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: GARY WESCH, P.E. Company: FLOOD CONTROL DISTRICT, MARICOPA COUNTY
Mailing Address: Daytime Telephone No.: (602) 506-4592 Fax No.: (602)506-4601
2801 W. DURANGO STREET

PHOENIX, AZ 85009 E-Mail Address: garywesch@mail.maricopa.gov

Signature of Requester (required): - Date:

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

Community Official’'s Name and Title: TIMOTHY S. PHILLIPS, P.E. ‘l Community Name: MARICOPA COUNTY
Mailing Address: Daytime Telephone No.: (602) 506-1501 Fax No.: (602) 506-4601
. 801 W. DURANGO STREET

. JOENIX, AZ 85009 E-Mail Address: tsp@mail.maricopa.gov

Community Official's Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information data, hydrologic and hydraulic analysis, and any other supporting data. All documents submitted in support of this request are
correct to the best of my knowledge. All analyses have been performed correctly and in accordance with sound engineering practices. All project
works are designed in accordance with sound engineering practices to provide protection from the 1% annual chance flood. If "as-built" conditions
data/plan provided, then the structure(s) has been built according to the plans being certified, is in place, and is fully functioning. | 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: PAUL W.R. HOSKIN, P.E License No.: AZ 18690 Expiration Date: 2/31/2012
Company Name: HOSKIN RYAN CONSULTANTS, INC Telephone No.: (602) 252-8384 Fax No.. (602) 252-8385
Signature: Date:

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

Form Name and (Number) Required if ...

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

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/cuiverts,
addition/revision of levee/floodwall, addition/revision of dam
[ Coastal Analysis Form (Form 4) New or revised coastal elevations
. [ Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[ Alluvial Fan Fiooding Form (Form 6) Flood control measures on alluvial fans
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| U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY OéM.ﬁ N{).1£;53610/-2000]106
RIVERINE HYDROLOGY & HYDRAULICS FORM xpires:

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3.25 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 uniess 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,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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 compieted survey to the above address.

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
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)
RS 2415 0.59 221 482
RS 3982 0.29 221 237
| RS 4700 0.03 187 25
3. Methodology for New Hydrologic Analysis (check all that apply)
[ Statistical Analysis of Gage Records I Precipitation/Runoff Model HEC-1
] Regional Regression Equations L] Other (please attach description)

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

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

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit WHITE TANKS FRS NO. 3 RS 1000 N/A 1165.74

OUTFALL CHANNEL

. Upstream Limit MEDLOCK DRIVE RS 4700 1187.65 1188.37

2. Hydraulic Method/Model Used

HEC-RAS
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B. HYDRAULICS (CONTINUED)

i 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. These review programs may help verify that the hydraulic estimates and assumptions in the model data are in accordance with
NFIP requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS
identify areas of potential error or.concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be
downloaded from http://iwww.fema.gov/plan/prevent/fhm/frm soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with
CHECK-2 and CHECK-RAS. Review of your submittal and resolution of valid modeling discrepancies may result in reduced review time.

4. Models Submitted Natural Run Floodway Run Datum
Duplicate Effective Model” File Name: 195W.pri Plan Name: 195W.p0O1 File Name: N/A  Plan Name: N/A NGVD
Corrected Effective Model* File Name: N/A  Plan Name: File Name: N/A  Plan Name:

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

Revised or Post-Project Conditions Model  File Name: REMNANTCHANNEL.prj  Plan Name: REMNANTCHANNEL.p01 File Name: N/A

Plan Name: N/A NAVD88
Other - (attach description) File Name: Plan Name: File Name: Plan 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.).

Digital Mapping (GIS/CADD) Data Submitted

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 reguiatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, 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 of revision.

. X Annotated FIRM and/or FBFM (Required)
D. COMMON REGULATORY REQUIREMENTS*
A A RS i
1. For LOMR/CLOMR requests, do Base Flood Elevations (BFESs) increase? X Yes [ No
a.  For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP
regulations:
° The proposed project encroaches upon & regulatory floodway and would result in increases above 0.00 foot.

° The proposed project encroaches upon a SFHA with or without BFEs established and would resuit in increases above 1.00 foot.

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

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

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

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, mests 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.

For LOMR requests, is the regulatory floodway being revised? O Yes [J No

w

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

4. For LOMR/CLOMR requests, does this request have the potential to impact an endangered species? O Yes X No

If Yes, please submit documentation to the community to show that you have complied with Sections 9 and 10 of the Endangered Species Act
. (ESA). Section 9 of the ESA prohibits anyone from “taking” or harming an endangered species. If an action might harm an endangered
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the 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.

* Not inclusive of all applicable reguiatory requirements. For details, see 44 CFR parts 60 and 65.
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l U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016
RIVERINE STRUCTURES FORM Expires: 12/31/2010

‘ PAPERWORK REDUCTION ACT

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

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

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

Description Of Structure

1. Name of Structure: JACKRABBIT TRAIL WASH REMNANT CHANNEL

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

. Location of Structure: ALONG THE JACKRABBIT TRAIL, BETWEEN SELLS ROAD AND MEDLOCK DRIVE
Downstream Limit/Cross Section: WHITE TANKS FRS NO. 3 DROP STRUCTURE / RS 1000
Upstream Limit/Cross Section: MEDLOCK DRIVE / RS 4700
2 Name of Structure: (3) 10' X 3' CBC AT RS 1391.38 (EXISTING)
Type (check one): ] Channelization Bridge/Culvert [ Levee/Fioodwall ] bam/Basin
Location of Structure: MINNEZONA AVENUE AT RS 1391.38 ‘
Downstream Limit/Cross Section: RS 1354

Upstream Limit/Cross Section: RS 1426

3. Name of Structure: (3) 10" X 3' CBC AT RS 2043 (EXISTING)
Type (check one) [] Channelization X Bridge/Cuivert [ Levee/Floodwall [0 Dam/Basin
Location of Structure: MEADOWBROOK AVENUE AT RS 2043
Downstream Limit/Cross Section: RS 2010

Upstream Limit/Cross Section: RS 2081

. NOTE: For more structures, attach additional pages as needed.
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l U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016
RIVERINE STRUCTURES FORM Expires: 12/31/2010

. PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this coilection 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,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

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

Description Of Structure

1. Name of Structure: (1) 24" HDPE PIPE AT RS 3510.50 (EXISTING)

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

. Location of Structure: SOUTH OF CAMELBACK ROAD / RS 3510.50

Downstream Limit/Cross Section: RS 3500
Upstream Limit/Cross Section: RS 3519
2. Name of Structure: (1) 24" CMP AT RS 4496.5 (EXISTING)
Type (check one): [ Channelization X Bridge/Cuivert [ Levee/Floodwall [ bam/Basin
Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4486.5
Downstream Limit/Cross Section: RS 4483

Upstream Limit/Cross Section: RS 4514

3. Name of Structure: (1) 24" CMP AT RS 4570.5 (EXISTING)
Type (check one) [J Channelization X Bridge/Culvert [ Levee/Fioodwall [] Dam/Basin
Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4570.5
Downstream Limit/Cross Section: RS 4545

Upstream Limit/Cross Section: RS 4583

‘ NOTE: For more structures, attach additional pages as needed.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

O.M.B No. 1660-0016
Expires: 12/31/2010

PAPERWORK REDUCTION ACT

send your completed survey to the above address.

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

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

o Name of Structure: (1) 24" CMP AT RS 3510.50 (EXISTING)

Type (check one): [] Channelization X] Bridge/Culvert [ Levee/Floodwall
Location of Structure: SOUTH OF CAMELBACK ROAD / RS 3510.50
‘ Downstream Limit/Cross Section: RS 3500
Upstream Limit/Cross Section: RS 3519
2. Name of Structure: (1) 24" CMP AT RS 4496.5 (EXISTING)
Type (check one): [] Channelization X Bridge/Culvert [J Levee/Floodwall
Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4496.5
Downstream Limit/Cross Section: RS 4483

Upstream Limit/Cross Section: RS 4514

3. Name of Structure: (1) 24" CMP AT RS 4570.5 (EXISTING)
Type (check one) [J Channelization X Bridge/Culvert [J Levee/Floodwall
Location of Structure: SOUTH OF MEDLOCK DRIVE / RS 4570.5
Downstream Limit/Cross Section: RS 4545

Upstream Limit/Cross Section: RS 4589

[] Dam/Basin

[] Dam/Basin

[J Dam/Basin

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

DHS - FEMA Form 81-89B, DEC 07 Riverine Structures Form
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B. CHANNELIZATION

I Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
. -ame of Structure: REMNANT CHANNEL

1. Accessory Structures

The channelization includes (check one):

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

[ Other (Describe):

2, Drawing Checklist

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

3 Hvdraulic Considerations

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

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

[ Inlet to channel ] Outlet of channel [0 AtDrop Structures  [] At Transitions
] Other locations (specify):

4, Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL
Name of Structure: (3) 10' X 3' CBC AT RS 1391.38 (EXISTING)
1. This revision reflects (check one):

3 Bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert previously modeled in the FIS
] Revised analysis of bridge/culvert previously modeled in the FIS

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

structures. Attach justification.

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

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

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

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

] Distances Between Cross Sections

4. Sediment Transport Considerations

. Was sediment transport considered? [ Yes No If yes, then fill out Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.
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B. CHANNELIZATION

I Flooding Source:

. ‘ame of Structure:

1. Accessory Structures

The channelization includes (check one):

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

] Other (Describe):

2. Drawing Checklist

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

&)

Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Suberitical flow 0 Critical flow ] Supercritical flow ] Energy grade line

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

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

4, Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (3) 10' X 3' CBC AT RS 2043 (EXISTING)
1. This revision reflects (check one):

54 Bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS
] Revised analysis of bridge/culvert previously modeled in the FiS

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

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):
] Dimensions (height, width, span, radius, length) [J Erosion Protection
] Shape (culverts only) ] Low Chord Elevations — Upstream and Downstream
] Material ] Top of Road Elevations — Upstream and Downstream
] Beveling or Rounding ] Structure Invert Elevations — Upstream and Downstream
] Wing Wall Angle ] Stream Invert Elevations — Upstream and Downstream
[ Skew Angle ] Cross-Section Locations

] Distances Between Cross Sections

4. Sediment Transport Considerations

If No, then attach your explanation for why sediment transport was not considered.

| . Was sediment transport considered? [OYes X No Ifyes, thenfill out Section F (Sediment Transport).
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B. CHANNELIZATICN

l Flooding Source:

. “tame of Structure:

1. Accessory Structures

The channelization includes (check one):

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

[ Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

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

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

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

4. Sediment Transport Considerations

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

|| C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (1) 24" HDPE PIPE AT RS 3510.50 (EXISTING)
1. This revision reflects (check one):

X Bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS

] Revised analysis of bridge/culvert previously modeled in the FIS

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

3. Attach plans of the structures certified by & registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):
[ Dimensions (height, width, span, radius, length) [ Erosion Protection
[ Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream
O Material ] Top of Road Elevations — Upstream and Downstream
[ Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
] wing Wall Angie [0 Stream Invert Elevations — Upstream and Downstream
[ Skew Angle [] Cross-Section Locations

] Distances Between Cross Sections

4. Sediment Transport Considerations

If No, then attach your explanation for why sediment transport was not considered.

. Was sediment transport considered? ] Yes No If yes, then fill out Section F (Sediment Transport).
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B. CHANNELIZATION

I Flooding Source:

. ‘ame of Structure:
1.

Accessory Structures

The channelization includes (check one):

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

] Other (Describe):

2. Drawing Checklist

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

w

Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):

[J Subcritical flow O Critical flow [ Supercritical flow ] Energy grade line

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

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

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (1) 24" CMP AT RS 4496.5 (EXISTING)
1. This revision reflects (check one):

X Bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS
[] Revised analysis of bridge/culvert previously modeled in the FIS

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

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

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

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

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

If No, then attach your expianation for why sediment transport was not considered.

. Was sediment transport considered? [OYes X No Ifyes, thenfill out Section F (Sediment Transport).
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B. CHANNELIZATION

| Flooding Source:

. tame of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] ] Drop structures

[ Superelevated sections [ Transitions in cross sectional geometry
] Debris basin/detention basin [Attach Section D (Dam/Basin)} [ Energy dissipator

[ Other (Describe):

Drawing Checklist

o

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

3. Hydraulic Considerations

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

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

] Inlet to channel [ Outlet of channel [0 AtDrop Structures  [] At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? [OYes [No IfYes, thenfill out Section F (Sediment Transport).
if No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: JACKRABBIT TRAIL WASH REMNANT CHANNEL

Name of Structure: (1) 24" CMP AT RS 4570.5 (EXISTING)
1. This revision reflects (check one):

X] Bridge/culvert not modeled in the FIS
] Modified bridge/cuivert previously modeled in the FIS
[ Revised analysis of bridge/culvert previously modeled in the FIS

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

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should inciude the following
(check the information that has been provided):
[] Dimensions (height, width, span, radius, length) O Erosion Protection
[ Shape (culverts only) [0 Low Chord Elevations — Upstream and Downstream
[ Material O] Top of Road Elevations — Upstream and Downstream
[ Beveling or Rounding [0 Structure Invert Elevations — Upstream and Downstream
[0 wing Wall Angle ] Stream Invert Elevations — Upstream and Downstream
[ Skew Angle [ Cross-Section Locations

] Distances Between Cross Sections

4. Sediment Transport Considerations

If No, then attach your explanation for why sediment transport was not considered.

. \Was sediment transport considered? OYes X No Ifyes,then fill out Section F (Sediment Transport).
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D. DAM/BASIN

| Flooding Source:

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

2. The dam was designed by (check one): [ Federal agency [ State agency [] Local government agency ] Private organization
Name of the agency or organization:
3. The Dam was permitted as (check one):
a. [ Federal Dam [] State Dam
Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization
Permit or D number Permitting Agency or Organization
b. [ Local Government Dam [ Private Dam
Provided related drawings, specification and supporting design information.
4. Does the project involve revised hydrology? [ Yes O No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
Was the dam/basin designed using critical duration storm?
] Yes, provide supporting documentation with your completed Form 2.

[0 No, provide a written explanation and justification for not using the critical duration storm.

5. Does the submittal include debris/sediment yield analysis? B Yes [No

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

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

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

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance) FIS REVISED

10-year (10%)

50-year (2%)

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

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

MT-2 Form 3 Page 3 of 10
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E. LEVEE/FLOODWALL

I 1. System Elements
. a. This Levee/Fioodwall analysis is based on (check one):
[ upgrading of an existing levee/floodwall system
] a newly constructed levee/floodwall system

[ reanalysis of an existing levee/floodwall system

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

[] earthen embankment, dike, berm, etc. Station to
[ structural floodwall Station to
] Other (describe): Station to

c. Structural Type (check cne):

[0 monolithic cast-in place reinforced concrete
[J reinforced concrete masonry block

[ sheet piling

[ Other (describe):

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

OYes [INo

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures. Sheet Numbers:

2. A profile of the levee/floodwalil system showing the
Base Flood Elevation (BFE), levee and/or wall crest and

foundation, and closure locations for the total levee system. Sheet Numbers:
' 3. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure. Sheet Numbers:
4. A layout detail for the embankment protection measures. Sheet Numbers:

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

2. FEreeboard

a. The minimum freeboard provided above the BFE is:

Riverine
3.0 feet or more at the downstream end and throughout [JYes I No
3.5 feet or more at the upstream end [ Yes I No
4.0 feet within 100 feet upstream of all structures and/or constrictions [JYes O No
Coastal

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

[ Yes I No

2.0 feet above the 1%-annual-chance stillwater surge elevation ] Yes O No
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E. LEVEE/FLOODWALL (CONTINUED)

2. Freeboard (continued)

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing Paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

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

b. s there an indication from historical records that ice-jamming can affect the BFE? OYes [No
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

3 Closures

a. Openings through the levee system (check one): [Jexists [ does not exist

If opening exists, list all closures:

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

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

Note: Geotechnical and geologic data
In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army
Corps of Engineers [USACE] EM-1110-2-1 906 Form 2086.)

4. Embankment Protection

. a. The maximum levee slope landside is:

b. The maximum levee slope floodside is:

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

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

e. Riprap Design Parameters (check one): D Velocity D Tractive stress
Attach references
' Stone Riprap

Reach Sideslope gé%\% Velocity %‘tjrr;lleg l'?tr Dron Deo THickness Tpoeepcggvsg
Sta to
Sta to
Sta to
Sta to
Sta to
Sta to

(Extend table on an added sheet as needed and reference each entry)
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E. LEVEE/FLOODWALL (CONTINUED)

I 4, Embankment Protection (continued)

. f Is a bedding/filter analysis and design attached? O Yes [ No

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

Attach engineering analysis to support construction plans.
5. Embankment And Foundation Stability

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

[ Overall height: Sta. . height ft.

[ Limiting foundation soil strength:

Sta. , depth to
strength ¢ = degrees, ¢ = psf
slope: SS = (h) to (v)

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

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

c. Summary of stability analysis results:

' Case Loading Conditions Critical Safety Factor Criteria (Min.)
| End of construction 1.8
1] Sudden drawdown 1.0
mn Critical flood stage 1.4
v Steady seepage at flood stage 1.4
Vi Earthquake (Case |) 1.0

(Reference: USACE EM-1110-2-1913 Table 6-1)

d. Was a seepage analysis for the embankment performed? OYes [No

If Yes, describe methodology used:

o Was a seepage analysis for the foundation performed? [OYes [INo
£ Were uplift pressures at the embankment landside toe checked? [OYes [INo
g. Were seepage exit gradients checked for piping potential? CYes [ONo
h. The duration of the base flood hydrograph against the embankment is hours.

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

r
. 6. Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one):
[J UBC (1988)  or [ Other (specify):
b. Stability analysis submitted provides for:
] Overturning [J sliding If not, explain:

c. Loading included in the analyses were:

[ Lateral earth @ Pa = psf, Pp= psf

[0 Surcharge-Slope @ , [ surface psf

0 wind @ Pw = psf

O Seepage (Uplift); [ Earthquake @ Peq = %g
[0 1%-annual-chance significant wave height: ft.

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

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

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

Criteria (Min) Sta To Sta To
Loading Condition
Qverturn Sliding Overturn Sliding Overturn Sliding

. Dead & Wind 1.5 1.5

Jead & Soil 1.5 1.5

Dead, Soil, Flood, & 1.5 1.5

Impact

Dead, Soil, & Seismic 1.3 1.3

(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)
(Note: Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

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

Computed design maximum

Maximum allowable

£ Foundation scour protection [ is, [ is not provided. If provided, attach explanation and supporting documentation:

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

l 7. Settiement

. a'

8. Interior Drainace

a.

Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? OYes [No

The computed range of settlement is ft. to ft.
Settlement of the levee crest is determined to be primarily from :
[] Foundation consolidation

[0 Embankment compression

[ Other (Describe):

Differential settlement of floodwalls O has [ has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction pians.

Specify size of each interior watershed:

Draining to pressure conduit: acres
Draining to ponding area: acres

Relationships Established

Ponding elevation vs. storage [OYes [INo
Ponding elevation vs. gravity flow OYes [No
Differential head vs. gravity flow OYes [ONo
The river flow duration curve is enciosed: O Yes O No
Specify the discharge capacity of the head pressure conduit: cfs

Which flooding conditions were analyzed?

B Gravity flow (Interior Watershed) OYes [INo
. Common storm (River Watershed) OYes [INo
. Historical ponding probability OYes [INo
. Coastal wave overtopping OYes [No

If No for any of the above, attach explanation.

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

If No, attach explanation.
The rate of seepage through the levee system for the base flood is cfs

The length of levee system used to drive this seepage rate in item g: ft.
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E. LEVEE/FLOODWALL (CONTINUED)

| 8. Interior Drainage (continued)

. T Will pumping plants be used for interior drainage? OYes [No

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

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic? OYes [No

If the pumps are electric, are there backup power sources? OYes [ONo

(Reference: USACE EM-11 10-2-3101, 3102, 3103, 3104, and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all

‘ interior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:
Liquefaction [1is [ is not a problem
Hydrocompaction [ is [ is not a problem
Heave differential movement due to soils of high shrink/swell [Jis [ is not a problem

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

Attach supporting documentation

c. Ifthe levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?

OYes [No
Attach supporting documentation
d. Sediment Transport Considerations:

Was sediment transport considered? [JYes [ONo IfYes, thenfill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

. a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Reguiations? OYes [No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?

Yes [ONo
i c. Does the E;})eration plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP reguiations?
Yes [ No

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

11. Maintenance Plan

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

12. Operations and Maintenance Plan

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

F. SEDIMENT TRANSPORT

Flooding Source:
Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the

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

. Sediment load associated with the base flood discharge: ~ Volume acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

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

Method used to estimate scour and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

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

‘ 3 Survey and Mapping Information

3.1  Field Survey Information

HRC performed detailed topographic survey for structure crossings, street
intersections and areas with walls and/or domiciles (Ref. 14). Cross Sections for aerial
topography checks were performed by the District Survey Department and by Cooper Aerial
Surveying Gompany.

In addition the new field survey data consisted of horizontal and vertical control. All
field data has been collected on the Arizona State Plane Coordinate System NAD83 (North
American Datum 1983) and realized to NAVD88 (North American Vertical Datum 1988).

The calibration was based on the Maricopa County Geodetic Densification and
Cadastral Survey (GDAGS) for horizontal position of sectional control. The vertical control was

. based on the Maricopa County Department of Transportation Benchmark WT-4, a 9/16”

Stainless Steel Rod drilled and domed in handhole 6.5° deep with carsonite marker, ‘
Elevation=1046.3'. ;
3.2  Mapping

One foot contour interval topographic mapping for the entire Outfall Channel floodplain
area was produced by Cooper Aerial Surveying Company at a mapping scale of 1"=40" (Ref.
14). All topography was acquired on November 15, 2009 at a photo scale of 1"=300’
(1:3,600). Fifty (50) Aerial Panels were set and observations taken on the center points for
map control. In addition, six (6) “Blind Panels” were set to check the accuracy of the aerial

topography.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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Technical Data Notebook

. 3.3  Vertical Datum
The effective FEMA floodplain study was based on the vertical datum NGVD 1929,
while this project is based on NAVD 1988. At this study area, a difference of 1.99 feet needs
to be added to elevations when converted from NGVD 1929 to NAVD 1988. The difference

was identified using VERTCON web service and results are provided in Appendix C.

4 Hydrology
41  Method Description 1
The FEMA effective floodplain delineation was based on the White Tanks / Aqua Fria
ADMS completed in 1997 (Ref. 9). The 1997 study was updated in 2004 by URS (Ref. 10).
In 2009, the URS study was updated by HDR to adopt the NOAA 14 precipitation (Ref. 11). ‘
. The HDR hydrologic model was chosen for the existing condition hydraulic modeling and ‘
floodplain delineation, Existing Condition without Project in Place. The discharges from the
existing condition hydrologic model are further prorated based on tributary area sizes. ‘
The hydrologic analysis for existing conditions with the Qutfall Channel project in place
was conducted in the HDR study (Ref. 11). Revisions have been made to the hydrology
model, Existing Condition with Project in Place, as part of the White Tanks FRS No. 3 Outfall
Channel, Final Design Report, by HRC (Ref. 5). Changes include: adjustments to the rainfall
depth, areal reduction, stage-storage discharge curve of FRS No. 3, retention volumes, and
channel routing geometry. Peak flows from the 100-Year storm event HEC-1 model named
‘Existing Conditions with Project in Place,” dated April 1, 2010, is used for the hydraulics

modeling and the floodplain delineation for the post-construction condition.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
10 HRC 09-077-01
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. 4.2  Parameter Estimation
A schematic map for the HEC-1 model is provided in Appendix D. No changes to the
ADMPU AHA are shown in the schematic diagram or the contributing sub basin areas.
Although, several parameters have been modified to reflect changed conditions as follows:

o The rainfall depth was modified to reflect NOAA 14 precipitation values, which for
this location is 3.661 inches, which is lower than the point precipitation of 4.03
inches in the 1997 study used to delineate the FEMA effective floodplain.

e The ADMPU AHA includes retention for the Pasqualetti Mountain Ranch residential
development. The current development does not provide on-lot retention, and it
does not appear likely that it will in the future.

e The channel routing was updated with the channel geometry. Parameters selected

' for routing are shown in Appendix D.

A summary of 100-year peak flow rates is included in Table 1 and the output from the
HEC-1 model is included in Appendix D.
4.3  Problems encountered during the study
No special problems encountered during the hydrologic study.
4.4  Calibration
No data is available and no calibration was performed for the hydrologic model.
4.5  Final Results
4.5.1 Hydrologic Analysis Results

4.5.1.1 Existing Condition without Project in Place

Hoskin-Ryan Consultants, Inc. White Tanks FRS NQO. 3 Qutfall Channel CLOMR
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‘ The HEC-1 schematic map is shown in Figure 4. Each sub-basin was
further divided into smaller tributary areas to prorate the flows along Jackrabbit
Wash (Figure 4 right). The HEG-1 output model is provided in Appendix D, and
the flow proration results are shown Table 1. Table 1 summarizes those peak
discharges along Jackrabbit Wash.

Table 1: 100-Year Peak Flow Rates (Existing Condition without Project in Place) |

Side Flow (Flow Proration) Upstream ; :
Tributary | Area Prorated Inflow gf mbm: y SIth:.e r
HEC-L 1P ArealD | (ac) | Flow(cfs) | (cfs) i e
W33 795%
W33-1 27 40 0 40 22197
W33-2 60.2 89 40 128 21847
W33-3 99.8 147 128 275 21478
W33-4 23.3 34 275 310 21016
W33-5 168.4 248 310 558 19912
W33-6 34.5 51 558 609 19608
‘ W33-7 43.3 64 609 672 18953
W33-8 83.2 123 672 795 18563
CPW35 985 17408
SRW35 784 15855
CPW36 - SRW35%* 266%*
W36-1 17.1 10 784 794 15750
W36-2 60.1 34 794 828 15022
W36-3 40.7 23 828 851 14122
W36-4 25.2 14 851 865 13622
W36-5 177.5 101 865 966 13122
W36-6 28.1 16 966 982 12341
W36-7 31.1 18 982 1000 11350
W36-8 87.6 50 1000 1050 10818
DW37 - CPW367#%* 434%
W37-1 78.5 44 1050 1094 9324
W37-2 170.9 96 1094 1190 8320
W37-3 525 294 1190 1484 6310
CPW37B 1597 4650
* Flow rates to be prorated
** 0 =1050 cfs at CPW36, see HEC-1 outputs
*** 01=1484 cfs at DW37, see HEC-1 outputs
‘ Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR

12 HRC 09-077-01




Technical Data Notebook

Figure 4. Existing Condition HEC-1 Schematic Map (left) and Tributary Area (right)

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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4.5.1.2 Existing Condition with Project in Place

The HEC-1 output model is provided in Appendix D, and peak flows for
the OQutfall Channel HEC-RAS model are shown Table 2. Table 2 summarizes
those peak discharges along the Outfall Channel.

Table 2: 100-Year Peak Flow Rates (Outfall Channel)

Location CP* Q100 (cfs)
Bethany Home Rd. to Minnezona Ave CPW28A 507
Minnezona Ave to Sells Road e 739
Sells Rd. to Indian School Rd. CPW33 790
Indian School Rd. to Thomas Rd. CPW35 851
Thomas Rd. to |-10 Freeway CPW36 931
I-10 Freeway to FRS#4 CPW37 1073

* Concentration Point (CP) from HEC-1 Model
** (2) 48” pipes divert 232 cfs into the channel at Minnezona Avenue. See Appendix D.5 for calculations.

In addition, the flow from the HEC-1 Sub-Basin W33 was prorated to
determine the flows that were used in the Remnant Channel HEC-RAS model.
Table 3 summarizes the peak discharges along the Remnant Channel.

Table 3: 100-Year Peak Flow Rates (Remnant Channel)

Sub-Basin ID Q100 (cfs) Channel Flow (cfs)
W33A 25 25
W33B 98 98
W33C 237 237
W33D 482 250%
W33E 571 339*

* Q100 - diverted flow to the east (232 cfs) (Refer to Appendix D.5 for calculations)

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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4.5.2 \Verification of Results

The results were compared to the Effective Model at three representative
locations. Refer to the MT-2 Form 2 for the comparison. Although the NOAA 14
precipitation used for this study is about 10% less than the NOAA 2 precipitation used
in the FEMA effective hydrology study, the updated hydrology does not show a
significant decrease in channel discharges. On the contrary, the updated hydrology
indicates a much higher discharges north of Indian School Road. This is because:

(1) The updated hydrology reflects the recent development within the tributary
area. The 100-year peak discharge from some developments increases
dramatically due to the developments not providing retention.

(2) The proposed channel improvement captures more drainage area than the
existing wash.

(3) The flow breaks out towards the east along the existing wash, while the

proposed channel captures all the tributary flows and outlets to FRS#4.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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0 Hydraulics

5.1  Method Description

The effective Zone “A” and “AE” floodplains along the Qutfall Channel Alignment from FRS #3
to FRS #4 were previously delineated using the HEC-2 hydraulics model in the ADMS. HRC converted
the HEC-2 model to a HEC-RAS model. This model output is included in Appendix E for reference and
is called the “Duplicate Effective Model”.

The Qutfall Channel delineation was created using the final design plans (Appendix A) (Ref. 7).
A subcritical condition was evaluated for delineating the floodplain because it reflects the most
conservative water surface elevations.

Cross-sections are located to achieve representative channel and bank geometry. In addition,
cross sections are located where abrupt channel or bank changes occur, as well as at road crossings.
HEC-RAS Version 4.1 (Ref. 13) was used for the hydraulic modeling. The 100-year, 24-hour Water
Surface Elevation (WSE) of 1048.6 feet (NAVD88) in FRS #4 reservoir (Ref. 15) was defined as the
downstream boundary condition for the Outfall Channel model and the existing condition Jackrabbit
Wash model. The proposed HEC-RAS stationing starts at RS 1000 at the downstream end of FRS #4
inlet channel. Refer to Appendix A.2.5 for excerpts from the White Tanks FRS No. 4 Rehabilitation
Project Report (Ref. 15).

However, the Duplicate Effective Model downstream boundary condition is set at an elevation
of 1038.61 feet (NGVD29) approximately 865 feet south of RS 1000 (Ref. 9). To compare the
downstream boundary conditions between the proposed model and the Duplicate Effective Model, the
WSE of the Duplicate Effective Model is calculated at the proposed RS 1000. The calculated WSE of
the Duplicate Effective Model at RS 1000 is 1046.50 feet (NAVD88) which is approximately 2.1 feet

lower than the known WSE of 1048.6.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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The upstream boundary of the floodplain for the Outfall Channel model is at an elevation of
1186.88 feet (NAVD88) (RS 26495), which is the end of the Outfall Channel, downstream of two pipe
culverts at the Bethany Home Road Alignment (Ref 7). The upstream boundary of the floodplain for
the existing condition Jackrabbit Wash model is set at Medlock Drive (RS 22197). The Effective FIS
upstream limit occurs near Medlock Drive which is approximately 4,160 feet south of RS 26495.

The Remnant Channel ties in at the proposed Spillway #7 located south of Minnezona Avenue
(100-Year Floodplain sheet #8). The downstream boundary condition for the Remnant Channel model
is set at the 100-year, 24-hour WSE of 1165.74 (NAVD88), downstream of the proposed 1-16 x 7’
CBC (RS 18380). The proposed HEC-RAS stationing starts at RS 1000, downstream of spillway #7.

The Remnant Channel upstream boundary condition is set at an elevation of 1188.37 (NAVD
88) (RS 4700), located at the intersection of Medlock Drive and Jackrabbit Trail. The proposed RS
4700 is located at the same location as RS 4.152 of the Duplicate Effective Model.

However, the Duplicate Effective Model upstream boundary condition (RS 4.152) is set at an
elevation of 1185.66 feet (NGVD29) which is equivalent to an elevation of 1187.65 (NAVD88).
Therefore, the proposed WSE is approximately 0.72 feet higher than the effective WSE.

9.2  Work Study Maps

Refer to sheets 1 through 10 of the 100-Year Floodplain Maps.

5.3  Parameter Estimation

5.3.1 Roughness Coefficients

For the Outfall Channel, a Manning’s roughness coefficient (‘n’ value) of 0.045
is used for the channel banks, whereas the channel bottom ranges from 0.015 to
0.045. These ‘n’ values are conservative and reflect a mature and unmaintained

vegetation condition.
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. For the Remnant Channel, an n-value of 0.049 is used for the channel banks
and an n-value of 0.034 for the channel bottom. The n-values represent the current
wash conditions with a sandy bottom and full grown trees and bushes along the
banks.

For the existing condition Jackrabbit Wash model, an n-value of 0.049 is used
for the channel banks and an n-value of 0.034 is used for the channel bottom. The n-
values represent the current wash conditions of a sandy bottom, full grown trees, and
bushes along the banks. For the man-made channel at Pasqualetti Mountain Ranch, a
Manning's roughness coefficient (‘n’ value) of 0.045 is used for the channel bottom
and banks, assuming that the channel is not well maintained.

At the concrete drop structure #7, the n-values range from 0.013 to 0.035 to

. represent the concrete structure and the riprap downstream.

5.3.2 Expansion and Contraction Coefficients

Expansion and contraction coefficients are based on the HEC-RAS User's
Manual (Ref. 13). Values of 0.3 and 0.1 are used for the expansion and contraction
coefficients, respectively. For the culverts Cross-Sections 2, 3 and 4 of the Remnant
Channel, the values of 0.3 and 0.5 are used for the expansion and contraction
coefficients, respectively. For the culverts at RS 22067, RS 21993, RS 21007, RS
19539, RS 18888 and RS 15886 of the existing condition Jackrabbit Wash model, the
values of 0.3 and 0.5 are used for the expansion and contraction coefficients,

respectively.
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. 9.3.3 Entrance Loss Coefficients
For culverts without drop inlets that are located within the Qutfall Channel,
north of Camelback Road, the upstream water surface elevations are impacted by the
shape of the entrance. To reduce entrance energy losses, these culverts are designed
with a rounded-edge entrance with a rounding radius of 1/12 diameter or rise. An
entrance loss coefficient of 0.2 applies to all the culverts within the Outfall Channel.
For the two box culverts within the Remnant Channel and the existing condition
Jackrabbit Wash, due to the flared wingwalls (30 to 75 degrees), an entrance loss
coefficient of 0.4 is used. The CMP culvert crossing to private property #1 is
projected from fill. Therefore, the entrance loss coefficient of 0.9 was applied. For the
CMP culvert crossings with headwalls to private properties #1 and #2, an entrance
‘ loss coefficient of 0.5 was applied.
5.4  Cross-Section Description
Cross-sections are located along the channel such that the distance between two
consecutive sections is not greater than 500 ft. Cross-sections are also added upstream and
downstream of the culvert crossings based on placement recommendations in the HEC-RAS
Hydraulic Reference Manual (Ref. 13). Cross-section topographic data is from the one foot
contour interval topography dated February 2, 2009. Elevations are on the NAVD88 vertical
datum.
5.5  Modeling Considerations
5.5.1 Hydraulic Jump

There are no adjustments to the model regarding hydraulic jump.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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. 5.5.2 Bridges and Culverts

Eleven culverts are analyzed in the existing condition Jackrabbit Wash model.
Simulations of the culverts are from standard culvert modeling in HEC-RAS. Invert
elevations of the culverts are on the NAVD 1988 vertical datum. Refer to Tables 4 for
the culvert summary tables. Refer to Appendix C.3 for the culvert sketches showing
inverts and wingwall.

Table 4: Culvert Summary (Existing Condition Jackrabbit Wash)

: Number of .

Culvert Location RS Shape Barrels Size Length
[-10 Off Ramp 4271 Box 5 10'x4’ 51
[-10 On Ramp 4729.5 Box 5 10°x5’ 52’

McDowell Road 53421 Box 4 12'X4.5’ 88’
Osborn Road 13233.5 Box 3 12'x6’ 48’

Clarendon Road 14223.6 Box 3 12'x6’ 48’

Indian School Road 15886 Pipe 1 36” 70’
Minnezona Avenue 18888 Box 3 10°x3’ 45’
. Meadowbrook Avenue 19539 Box 3 10°x3’ 44’
Private Property #1 21007 Pipe 1 24" 14
Private Property #2 21993 Pipe 1 24” 25’
Private Property #3 22067 Pipe 1 24” 34’

Sixteen culverts are analyzed in the Qutfall Channel HEG-RAS model. In
addition, five culverts are analyzed in the Remnant Channel HEC-RAS model.
Simulations of the culverts are from standard culvert modeling in HEC-RAS. Invert
elevations of the culverts are on the NAVD 1988 vertical datum. A reduced-scale set
of plans showing the inverts are included in Appendix A. Refer to Tables 5 and 6 for

the culvert summary tables.
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‘ Table 5: Culvert Summary (Outfall Channel)

Culvert Location Downstream RS Nlér:rt:z:suf Size Length
[-10 Off Ramp 42+00 3 10'x4’ 51
[-10 On Ramp 46+50 5 10°x5’ 52’

McDowell Road 52420 4 12'X4.5’ 88’

Palm Lane 65+70 1 16'x7’ 90’

Encanto Boulevard 79+07.3 1 16’7’ 53’
Virginia Street 92+18 1 16'X7’ 48’
Thomas Road 105+35 1 16'X7’ 58’
Osborn Road 131+85 3 12'x6’ 48’

Clarendon Road 141475 3 12’6’ 48’

Indian School Road 157+42 1 16'Xx7’ 152’
Jackrabbit Trail 183+40 1 16°Xx7’ 902’
Camelback Road 211436 1 16'X7’ 105’
Colter Street 226+35 1 16'X7’ 62’
Jackrabbit Trail 236439 2 10'x7’ 399’
Under Spillway 308+01 2 72" 4299’

* This culvert is a 2-72" concrete pipe culvert

Table 6: Culvert Summary (Remnant Channel)

Culvert Location Downstream RS Number of Size Length
. Barrels
Minnezona Avenue 13+54 3 10'x3’ 45’
Meadowbrook Avenue 20+10 3 10'x3’ 44’
Private Property #1 35+00 i 24" 14
Private Property #2 44+83 = 247 25’
Private Property #3 45+45 | * 24" 34

* These are pipe culverts

5.5.3 Levees and Dikes

There are berms along east side of Jackrabbit Wash between Camelback Road
and Indian School Road. The berm heights vary along the wash and are generally not
more than 2 feet above ground. At the Verrado property north of Indian School Road,
there is a berm on the west side of the Jackrabbit Wash. The berms are modeled as
levees in the existing condition Jackrabbit Wash model as well as in the Remnant
Channel. Levees are also placed between the roadside swales and Jackrabbit Wash

for some cross-sections in the existing condition Jackrabbit Wash model. This is to
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‘ separate the roadside swales along Jackrabbit Trail from Jackrabbit Wash.  These
levees settings are just for modeling purpose to confine the flow and obtain
conservative water surface elevation. No certified levee is present within the study
reach.

5.5.4 Islands and Flow Splits

There are no islands or flow splits in the reach covered by this submittal.
5.5.5 Ineffective Flow Areas

Ineffective flow locations are included upstream and downstream of the culvert
crossings, based upon recommended guidelines in the HEC-RAS Hydraulic Reference
Manual (Ref. 13). Ineffective flow areas are also assigned to the side inflow areas and
back flow areas which do not contribute to the conveyance of the peak flow along

. Jackrabbit Wash.

5.5.6 Supercritical Flow

There are not any adjustments to the effective model regarding supercritical
flow. All models are in the subcritical flow regime.

9.6  Floodway Modeling

Floodway modeling and delineation is conducted for the WTO3 OQutfall
Channel, the Remnant Channel and for the Existing Conditions Wash. Floodway
encroachment Method 1 was used for the Remnant Channel and for the Existing
Conditions Wash with a water surface elevation rise of less than one foot. Floodway

encroachment Method 4 with no surcharge is used for the WTQO3 Qutfall Channel.
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. 5.7  Problems Encountered During the Study
5.7.1 Special Problems and Solutions
There are no special problems and solutions associated with this study.
5.7.2 Modeling Warning and Error Messages

HEC-RAS (Existing Condition Jackrahbit Wash)

The following types of warning messages are encountered for the steady flow
HEC-RAS model. Discussions regarding the messages are also provided below.

(1) The conveyance ratio is higher than 1.4 or less than 0.7, which may
indicate the need for additional cross-sections.

Response: In the HEC-RAS model, a maximum distance of 500 feet was set
between 2 neighboring cross-sections. Cross-sections are selected where channel

‘ geometry (including slope, n value etc.) changes. Therefore, no additional cross-
sections are necessary.

Interpolated cross-sections are added for those neighboring cross-sections
whose conveyance ratio is too high or too low and cause significant errors in the back
water calculations.

(2) The velocity head has changed by more than 0.5 foot. This may indicate
the need for additional cross-section.

Response: As discussed above, no additional cross-sections are necessary.

(3) The energy equation could not be balanced within the specified number of
iterations. The program used critical depth for the water surface and continued on with

the calculations.
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' Response: At some cross-sections with dramatic changes in geometry or
discharge, the flow profile changes, e.g. from M2 to S2. It is okay to set critical depth
at these locations.

(4) The cross-section end points had to be extended vertically for the
computed water surface.

Response: For some locations, the flow cannot be contained within the wash
and will overtop Jackrabbit Trail and flow southeast. For these locations, the cross-
section end points are below the water surface. No correction is needed for this
warning message.

(5) The energy loss was greater than 1.0 foot between the current and
previous cross section. This may indicate the need for additional cross sections.

‘ Response: As discussed above, no additional cross-sections are necessary.

(6) During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated water surface came back below critical depth.
This indicates that there is not a valid subcritical answer. The program defaulted to
critical depth.

Response: It is okay to set critical depth at these locations.

(7) The weir over culvert is submerged.

Response: This happens to culverts without enough capacity and the flow will
overtop the roadway above the culverts. No correction is needed.

HEC-RAS (Outfall Channel)

The following types of warning messages are encountered for the steady flow

HEC-RAS model. Discussions regarding the messages are also provided below.
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. (1) The conveyance ratio is higher than 1.4 or less than 0.7, which may
indicate the need for additional cross-section.

Response: In the HEC-RAS model, a maximum distance of 500 feet was set
between 2 neighboring cross-sections. Cross-sections are selected where channel
geometry (including slope, n value etc.) changes. Therefore, no additional cross-
sections are necessary.

(2) The velocity head has changed by more than 0.5 feet. This may indicate
the need for additional cross-section.

Response: As discussed above, no additional cross-sections are necessary.

(3) The energy equation could not be balanced within the specified number of
iterations. The program used critical depth for the water surface and continued on with

. the calculations.

Response: At some cross-sections with dramatic changes in geometry or
discharge, the flow profile changes, e.g. from M2 to S2. It is okay to set critical depth
at these locations.

(4) RS 30801: During subcritical analysis, with the exit loss set = 1.0, the
projected WSEL in culvert has a lower energy than the downstream energy. Most
likely, the downstream cross section blocks part of the culvert or the ineffective area is
set too far in. Instead of projecting the WSEL, the program did an energy balance to
get the WSEL inside the culvert at the downstream end.

Response: The downstream cross section does not block part of the culvert

and the ineffective area is not set too far in. Since the culvert length is 4,299 feet, this
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. could affect the projected WSEL within the culvert to have a lower energy than the
downstream energy.

(5) The energy loss was greater than 1.0 foot between the current and
previous cross section. This may indicate the need for additional cross sections.

Response: As discussed above, no additional cross-sections are necessary.

(6) During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated water surface came back below critical depth.
This indicates that there is not a valid subcritical answer. The program defaulted to
critical depth.

Response: As discussed on item #4 above, it is okay to set critical depth at
these locations.

. (7) RS 6661.6: Since the culvert has supercritical flow, the program should be
run in mixed flow in order to check if the cross section downstream of the culvert has
supercritical flow.

Response: For the determination of the extents of the floodplain, the
appropriate model run is subcritical because it calculates the most conservative water
surface elevation and resulting floodplain limits.

(8) During subcritical analysis, the water surface upstream of culvert went to
critical depth.

Response: As discussed on item #4 above, it is okay to set critical depth at
these locations.

(9) RS 1000: Divided flow calculated for this cross-section.
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‘ Response: The downstream boundary condition was set to the known WSE of
1048.0, which is higher than the channel top of bank.

HEC-RAS (Remnant Channel)

Technical Data Notebook
The following types of warning messages are encountered for the steady flow
HEC-RAS model. Discussions regarding the messages are also provided below.

(1) The conveyance ratio is higher than 1.4 or less than 0.7, which may

indicate the need for additional cross-sections.

Response: In the HEC-RAS model, there is @ maximum distance of 500 feet
between 2 neighboring cross-sections. Cross-section locations are selected where
channel geometry (including slope, n value etc.) changes. No additional cross- |
sections are necessary.

' (2) The cross-section end points had to be extended vertically for the
computed water surface.

Response: At the private property culvert crossings #2 and #3, the culverts
don’t have enough capacity to convey the flow. Therefore, water will back up and
overtop the channel bank, causing this warning message. The water enters the
adjacent road. As a result, the points cannot be extended vertically because the cross
sections depict the existing wash condition.

(3) The velocity head has changed by more than 0.5 feet. This may indicate
the need for additional cross-section.

Response: As discussed above, no additional cross-sections are necessary.
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. (4) The energy equation could not be balanced within the specified number of
iterations. The program used critical depth for the water surface and continued on with
the calculations.

Response: At some cross-sections with dramatic changes in geometry or
discharge, the flow profile changes, e.g. from M2 to S2. It is okay to set critical depth
at these locations.

(5) RS 4570.50 and RS 4496.5: The weir over culvert is submerged.

Response: Refer to response for item #2 above.

(6) The energy loss was greater than 1.0 foot between the current and
previous cross section. This may indicate the need for additional cross sections.

Response: As discussed above, no additional cross-sections are necessary.

. (7) During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated water surface came back below critical depth.
This indicates that there is not a valid subcritical answer. The program defaulted to
critical depth.

Response: As discussed on item #4 above, it is okay to set critical depth at
these locations.

(8) RS 4570.50 and RS 4496.5: During the culvert inlet control computations,
the program could not balance the culvert/weir flow. The reported inlet energy grade
answer may not be valid.

Response: Refer to response for item #2 above.
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. CHECK-RAS NT (Qutfall Channel)

The following warning messages were generated by CHECK-RAS NT, and they
are addressed as below.

(1) The left overbank n value of 0.045 and the right overbank n values of 0.035
and 0.045 are less than or equal to the channel n value of 0.045. The overbank n
values should be reevaluated.

Response: The n value of 0.045 is conservative and reflects a mature and
unmaintained vegetation condition. Generally, the same n value of 0.045 was used to
represent the left and right overbanks and the channel.

(2) Channel n value is equal to or less than 0.025. The n value of the channel
is usually larger than 0.025. The n value should be reevaluated it if is not representing

. a concrete lined channel.

Response: The n-values equal to or less than 0.025 represent concrete

culverts, drop structures and the existing concrete channel. |

CHECK-RAS NT (Remnant Channel)

The following warning messages were generated by CHECK-RAS NT, and they
are addressed as below.

(1) Right overbank n value is less than 0.035. The n value for overbank is
usually larger than 0.035. The n values should be reevaluated.

Response: The right overbank n values less than 0.035 represent the concrete

drop structure.
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‘ (2) Channel n value is equal to or less than 0.025. The n value of the channel

is usually larger than 0.025. The n value should be reevaluated it if is not representing
a concrete lined channel.

Response: The n-values equal to or less than 0.025 represent concrete
culverts and drop structures.

(3) RS 3982: Contraction and expansion loss coefficients are 0.1 and 0.3.
They should be equal to 0.3 and 0.5, respectively.

Response: RS 3982 is set too far upstream from the culvert. No additional
cross section was set at specified section 4 location because the majority of the flow
weirs over the culvert. Therefore, there is not a major impact in the WSE.

CHECK-RAS XS (Qutfall Channel)

‘ The following warning messages were generated by CHECK-RAS XS, and they
are addressed as below.
(1) Discharge is different between the upstream side and downstream side
of the structure.
Response: As flow keeps increasing downstream, the flow increase
coincidently occurred just downstream of the culvert.
(2) This cross-section is located too far upstream from the critical depth

cross-section.

Response: The downstream cross-sections are generally located within 30
feet. Therefore, no additional cross-sections are necessary.

(3)  The maximum number of iterations is 0. It should not be less than 20.
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. Response: No iterations are performed at drop structure locations where the
program uses critical depth for the water surface.

CHECK-RAS XS (Remnant Channel)

The following warning messages were generated by CHECK-RAS XS, and they
are addressed as below.

(1) Left levee option is used at this river station. Please investigate whether
the NFIP requirements for levees are met.

Response: The levee option is used to encroach the wash cross section.
Since the wash cross section is too wide, it depicts contributing washes. Therefore,
removing the levee is not necessary.

(2) Right levee option is used at this river station. Please investigate

. whether the NFIP requirements for levees are met.

Response: Refer to response for item #1 above.

(3) Discharge decreases in the downstream direction.

Response: 200 cfs is diverted to the east through an 8’x6’ CBC.

CHECK-RAS Structure (Qutfall Channel)

The following warning messages were generated by CHECK-RAS Structure,
and they are addressed as below.

(1) RS 30801: The end station of 250 from downstream road/weir data is
greater than the end station of 81 from downstream internal section. The high chord
elevation of 1196 for the end road/weir station is greater than the ground elevation of
1190.983 for the end ground station. The EGEL at section 3 of 1191.14 is greater

than the ground elevation. The road/weir data should be included in the ground data.
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‘ Response: The deck/roadway data is from the proposed contour at Culvert RS
30801. The upstream/downstream internal sections are defaulted to the upstream
/downstream cross-sections (RS 30801.1 and 26495). It is okay to keep these
settings. This is a typical comment for many of the culverts. Therefore, it is okay to
keep these settings for all culverts.

(2) RS 30801: ‘Culvert Upstrm Dist’ of 0.1 is less than the height of the
culvert opening of 6. Section 3 should be placed at the foot of the road embankment
or wing walls. Distance at sections 4 & 3, and ‘Distance from Upstream XS’ should be
adjusted.

Response: If section 3 gets moved further upstream, the head loss between
the cross sections will be less. Currently, the head loss between the cross sections is

‘ low. Therefore, there is no need to move any cross sections. This is a typical
comment for many of the culverts. Therefore, there is no need to move any cross

sections for all culverts.

(3) RS 30801: Culvert chart # is 1 and scale # is 1. Culvert entrance
shape is square edge entrance with headwall. Culvert entrance loss coefficient is 0.2.
It should be equal to 0.5.

Response: For this pipe culvert, the entrance loss coefficient of 0.2 is based
on the assumption that a similar type of headwall would be used as compared to the

rest of the box culverts.
(4) RS 25271.8: The channel distance of 6.8 at downstream internal

section is less than height of the culvert opening of 7. Section 2 should be placed at

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
32 HRC 09-077-01




Technical Data Notebook

‘ the foot of the road embankment or wing walls. Distances at sections 2, 3 & 4 should
be adjusted.
Response: If section 2 is moved further downstream, the head loss between
the cross sections will be less. Currently, the head loss between the cross sections is
| low. Therefore, there is no need to move any cross sections. This is a typical
comment for many of the culverts. Therefore, there is no need to move any ¢ross
sections for any of the culverts.
(5) RS 25271.8: Culvert chart # is 8 and scale # is 1. Culvert entrance
shape is wingwall flared 30 to 75 deg. Culvert entrance loss coefficient is 0.2. It
should be equal to 0.4.
Response: For this type of culvert, the beveled top edge wingwall flared 30 to
‘ 75 degrees was used. The entrance loss coefficient for this type of wingwall is 0.2.
This is a typical comment for most of the culverts. Therefore, there is no need to
revise the entrance loss coefficient for all culverts.
(6) Right levee option is used at this river station. Please investigate

whether the NFIP requirements for levees are met.

Response: Refer to response for item #1 above.

(7) RS 15872.6: The end station of 251.811 from upstream road/weir data
is greater than the end station of 28 from upstream internal section / section 3. The
high chord elevation of 1162.845 for the end road/weir station is greater than the

ground elevation of 1158.42 for the end ground station. The EGL at section 3 of
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‘ 1159.41 is greater than the ground elevation. The road/weir data should be included in

the ground data.

Response: The deck/roadway data is from the proposed contour at Culvert RS
15872.6. The upstream/downstream internal sections are defaulted to the upstream
/downstream cross-sections (RS 15872.7 and 15794.4). It is okay to keep these
settings. This is a typical comment for many of the culverts. Therefore, it is okay to
keep these settings for all culverts.

CHECK-RAS Structure (Remnant Channel)

The following warning messages were generated by CHECK-RAS Structure,
and they are addressed as below.
(1) RS 4570.5: The starting station of 906.12 from upstream road/weir data
‘ is less than the end station of 906.98 from upstream internal section/ section 3. The
high chord elevation of 1187.117 for the starting road/weir station is greater than the
ground elevation of 1187.066 for the starting ground station. The EGL at section 3 of
1188.23 is greater than the ground elevation. The road/weir data should be included in

the ground data.

Response: The deck/roadway data is from the existing contour at Culvert RS
4570.5. The upstream/downstream internal sections are defaulted to the upstream
/downstream cross-sections (RS 4589 and 4545). It is okay to keep these settings.
This is a typical comment for many of the culverts. Therefore, it is okay to keep these

settings for all culverts.
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. (2) RS 3510.5: The end station of 1254.769 from downstream road/weir
data is less than the end station of 1254.79 from downstream internal section. The
high chord elevation of 1189.518 for the end road/weir station is greater than the
ground elevation of 1189.463 for the same ground station. The road/weir profile may

be extended.

Response: The deck/roadway data is from the existing contour at Culvert RS
3510.5. The upstream/downstream internal sections are defaulted to the upstream
/downstream cross-sections (RS 3519 and 3500). It is okay to keep these settings.
This is a typical comment for other culverts. Therefore, it is okay to keep these
settings for all culverts.
(3) RS 4496.5: The end station of 1253.678 from upstream road/weir data
. is less than the end station of 1254.35 from upstream internal section 3. The high
chord elevation of 1192.412 for the end road/weir station is greater than the ground
elevation of 1191.951 for the same ground station. The road/weir profile may be

extended.

Response: The deck/roadway data is from the existing contour at Culvert RS
4496.5. The upstream/downstream internal sections are defaulted to the upstream
/downstream cross-sections (RS 4514 and 4483). It is okay to keep these settings.
This is a typical comment for other culverts. Therefore, it is okay to keep these
settings for all culverts.

(4) RS 3500: This is section 2. Weir flow occurs at Culvert Group 1.

However, the ineffective flow elevation of 1185.2 between stations 900.43 and 996.5
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is equal to or greater than the WSEL of 1184.82. The LMnTpRdD is 1184.744 and the
MXLoCdD is 1184.1. The ineffective flow elevation should be between the LMnTpRdD
and the MXLoCdD If LMnTpRdD is greater than MXLoCdD. Otherwise, it should be

equal to LMnTpRdD. It should also be less than the WSEL.

Response: If the ineffective flow elevation is greater than either LMnTpRadD or
the MXLoCdD, it does not affect the WSEL. It is okay to keep these settings.

(5) RS 1426: This is section 3. EGEL 3 (1172.15) is greater than the
MnTpRd (1172.088) at Culvert Group 1. However, the ineffective flow elevation of
1173.9 between stations 886.01 and 970.5 is equal to or greater than the WSEL of
1171.89. The ineffective flow elevation should be equal to or lower than the MnTpRd.

It should also be less than the WSEL.

Response: If the ineffective flow elevation is greater than the MnTpRd, it does
not affect the WSE. It is okay to keep these settings. This is a typical comment for
other culverts. Therefore, it is okay to keep these settings for all culverts.

5.8  Calibration

No special calibration is needed as part of this study.
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‘ 9.9  Final Results
5.9.1 Hydraulic Analysis Results

5.9.1.1 Existing Condition Jackrabbit Wash

The HEC-RAS model outputs are included in Appendix E, and the
floodplain/floodway water surface elevations are summarized in Tables 7.
Jackrabbit Wash between Camelback Road and Medlock Drive does not have
enough capacity to contain the 100-year peak flow and the excess flow
overtops Jackrabbit Trail. For this section of the wash, the 100-year floodplain
elevations are set at the the ground elevation along Jackrabbit Trail roadway
centerline.  The east boundary of the 100-year floodplain is set along

Jackrabbit Trail centerline.

. Table 7: Floodplain/Floodway Summary (Jackrabhit Wash)
Note: Elevations shown are on the NAVD88 Datum.

RS Q (cfs) HEC-RAS WSEL | 100-Year Floodplain Elevation | 100-Year Floodway Elevation
22197 40 1188.36 1187.53* 1188.79
22085 40 1188.35 1188.00* 1188.77
22041 40 1188.35 1187.82* 1188.73
22028 40 1188.35 1187.82* 1188.73
22010 40 1188.35 1188.00* 1188.72
21979 40 1188.35 1187.98* 1188.69
21847 128 1188.21 1187.94* 1188.57
21478 275 1187.31 1187.19* 1187.68
21016 310 1186.87 1186.87 1187.41
20997 310 1185.21 1185.21 1185.21
20809 310 1183.53 1183.53 1183.53
20409 310 1181.75 1181.75 1181.76
19912 558 1178.61 1178.61 1178.63
19608 609 1176.76 1176.76 1176.95
19578 609 1176.79 1176.79 1176.93
19507 609 1175.25 1175.25 1175.27
19457 609 1174.96 1174.96 1175.13
19247 609 1174.43 1174.43 1174.74

* Floodplain elevations are set at the ground elevations along Jackrabbit Trail centerline
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‘ Table 7: Floodplain/Floodway Summary (Jackrabbit Wash) - Continued
Note: Elevations shown are on the NAVD88 Datum.
RS Q (cfs) HEC-RAS WSEL | 100-Year Floodplain Elevation | 100-Year Floodway Elevation
18953 672 1173.62 1173.62 1174.29
18923 672 1173.64 1173.64 1174.28 ‘
18850 672 1172.82 1172.82 1172.82 |
18800 672 1172.72 1172.72 1172.72 |
18713 672 1172.56 1172.56 1172.56 |
18563 795 1171.77 1171.77 1171.77
18214 795 1169.56 1169.56 1169.56
17914 795 1168.01 1168.01 1168.01
17408 985 1165.37 1165.37 1165.38
16918 985 1163.02 1163.02 1163.48
16407 985 1162.72 1162.72 1163.42
15976 985 1162.61 1162.61 1163.32
15933 985 1162.27 1162.27 1163.24
15855 784 1157.75 1157.75 1157.88
15750 794 1157.18 1157.18 1157.20
15344 794 1154.51 1154.51 1154.53
15022 828 1150.55 1150.55 1150.55
14622 828 1149.88 1149.88 1149.88
14322 828 1148.92 1148.92 1148.92
14277 828 1147.45 1147.45 1147.45
. 14260 828 1145.92 1145.92 1145.92 |
14247 828 1145.88 1145.88 1145.88 |
14197 828 1145.47 1145.47 1145.47 |
14122 851 1145.42 1145.42 1145.42 |
13925 851 1145.05 1145.05 1145.05 |
13622 865 1144.54 1144.54 1144.54
13318 865 1143.7 1143.7 1143.70
13288 865 1142.33 1142.33 1142.33
13270 865 1141.72 1141.72 1141.72
13257 865 1141.7 1141.7 1141.70
13207 865 1141.52 1141.52 1141.52
13122 966 1141.54 1141.54 1141.54
12922 966 1141.4 1141.4 1141.40
12341 982 1139.55 1139.55 1139.55
11844 982 1135.8 1135.8 1135.80
11350 1000 1132.44 1132.44 1132.45
10818 1050 1127.56 1127.56 1127.55
10316 1050 1123.15 1123.15 1123.31
9824 1050 1119.74 1119.74 1119.77
9324 1094 1114.88 1114.88 1114.88
8824 1094 1110.99 1110.99 1110.99
8320 1190 1106.29 1106.29 1106.33
7826 1190 1101.8 1101.8 1101.80
7330 1190 1097.98 1097.98 1098.01
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. Table 7: Floodplain/Floodway Summary (Jackrabbit Wash) - Continued
Note: Elevations shown are on the NAVD88 Datum.

RS Q (cfs) HEC-RAS WSEL | 100-Year Floodplain Elevation 100-Year Floodway Elevation
6826 1190 1093.44 1093.44 1093.49
6310 1484 1086.69 1086.69 1086.71
5920 1484 1084.53 1084.53 1084.53
5902 1484 1079.95 1079.95 1079.94
5600 1484 1079.64 1079.64 1079.63
5400 1484 1079.69 1079.69 1079.69
5220 1484 1077.29 1077.29 1077.29
5193 1484 1076.79 1076.79 1076.79
5181 1484 1073.74 1073.74 1073.82
5100 1484 1073.92 1073.92 1073.99
4800 1484 1073.83 1073.83 1073.91
4748 1484 1073.87 1073.87 1073.94
4740 1484 1074.04 1074.04 1074.10
4650 1597 1073.35 1073.35 1073.41
4600 1597 1071.57 1071.57 1071.62
4350 1597 1069.27 1069.27 1069.27
4278 1597 1069.86 1069.86 1069.86
4200 1597 1067.66 1067.66 1067.65
4183 1597 1067.53 1067.53 1067.54

‘ 4168 1597 1064.86 1064.86 1064.86
4100 1597 1064.82 1064.82 1064.82
3800 1597 1063.39 1063.39 1063.40
3500 1597 1060.31 1060.31 1060.31
3200 1597 1058.79 1058.79 1058.79
2903 1597 1057.67 1057.67 1057.67
2885 1597 1053.24 1053.24 1053.24
2800 1597 1052.72 1052.72 1052.72
2500 1597 1052.33 1052.33 1052.33
2200 1597 1051.99 1051.99 1051.99
1900 1597 1050.91 1050.91 1050.91
1568 1597 1049.53 1049.53 1049.53
1552 1597 1048.55 1048.55 1048.55
1500 1597 1048.61 1048.61 1048.62
1300 1597 1048.62 1048.62 1048.62
1000 1597 1048.6 1048.6 1048.60
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. 5.9.1.2 Outfall Channel and Remnant Channel
The 100-year water surface elevations from the proposed conditions
Outfall Channel and Remnant Channel HEC-RAS models are used to delineate
the east and west boundaries of the proposed Zone AE floodplain, as shown in
Figures 3A to 3D and Sheets 1 through 10 of the 100-Year Floodplain Maps.
The HEC-RAS model outputs are included in Appendix E, and the
floodplain/floodway water surface elevations are summarized in Tables 8 and

9.

Table 8: Floodplain/Floodway Summary (Qutfall Channel)

Note: Elevations shown are on the NAVD88 Datum.

100-Year Floodplain/Floodway
RS f (uls) Elevations
‘ 31266 187 1191.51
31216 187 1191.56
31204 187 1191.58
31000 187 1191.59
30812 187 1191.56
30802 187 1191.48
30801 Culvert
26495 507 1186.88
26475 507 1186.93
26200 507 1186.64
25900 507 1186.32
25600 507 1185.99
25299 507 1185.66
25195 507 1185.54
25000 507 1185.37
24700 507 1185.08
24400 507 1184.81
24081 507 1184.52
24061 507 1184.34
24052.5 Culvert

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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‘ Table 8: Floodplain/Floodway Summary (Outfall Channel) - Gontinued

Note: Elevations shown are on the NAVD88 Datum.

100-Year Floodplain/Floodway
L  (cfs) Elevations
23639 507 1183.75
23619 507 1183.81
23300 507 1183.52
23000 507 1183.22
22731 507 1182.93
22711 507 1182.75
22704.4 Culvert
22635 507 1182.22
22615 507 1182.29
22500 507 1182.18
22200 507 1181.87
21900 507 1181.53
21600 507 1181.14
21326 507 1180.69
21308 507 1179.05
21275 507 17717
21265.8 Culvert
21136 507 1176.89
21135 507 1176.87
. 21124 507 1176.87
20850 507 1176.57
20580 507 1176.25
20550 507 1174.79
20538 507 1173.87
20532 507 1173.99
20502 507 1174.27
20501 507 1174.22
20486 507 1174.25
20300 507 1174.04
20077 507 1173.77
20048 507 1172.31
20036 507 1172.24
20030 507 1172.3
20000 507 1172.49
19999 507 1172.47
19984 507 1172.49
19650 739 1172.15
19310 739 1171.65
19277 739 1171.15
19267 739 1171.28
19260 739 1171.28
19252 739 1169.47
18960 739 1168.4
. Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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' Table 8: Floodplain/Floodway Summary (Qutfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

100-Year Floodplain/Floodway
. Q (cfs) Elevations
18920 739 1165.68
18340 739 1164.95
18200 790 1165.69
17900 790 1165.43
17579 790 1165.12
17549 790 1163.17
17537 790 1162.44
17531 790 1162.59
17501 790 1163.01
17500 790 1162.96
17486 790 1163.02
17350 790 1162.89
17050 790 1162.6
16779 790 1162.35
16749 790 1160.39
16737 790 1160
16731 790 1160.12
16701 790 1160.49
16700 790 1160.45
. 16686 790 1160.51
16500 790 1160.36
16200 790 1160.16
15984 790 1160
15939 790 1157.69
15919 851 1158.07
15918.6 GCulvert
15742 851 1157.8
15741 851 1157.77
15731 851 1157.79
15591 851 1157.69
15561 851 1155.5
15537 851 1151.62
15531 851 1152.05
15501 851 1152.81
15500 851 1152.75
15485 851 1152.81
15300 851 1152.56
15081 851 1152.26
15046 851 1150.23
15042 851 1149.82
15000 851 1150.57
14600 851 1149.91
14300 851 1148.97
. Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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‘ Table 8: Floodplain/Floodway Summary (Qutfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

100-Year Floodplain/Floodway
RS Q {cts) Elevations
14255 851 1147.49
14238 851 1145.95
14225 851 1145.9
14223.6 Culvert
14175 851 1145.46
14150 851 1145.34
14100 851 1145.38
13900 851 1145.01
13600 851 1144.5
13296 851 1143.66
13266 851 1142.3
13248 851 1141.18
13235 851 114115
13233.5 Culvert
13185 851 1140.92
13175 851 1140.92
13100 851 1140.96
12900 851 1140.8
12767 851 1140.64
‘ 12736 851 1138.62
12716 851 1137.2
12710 851 1137.3
12680 851 1137.68
12679 851 1137.64
12665 851 1137.68
12450 851 1137.48
12270 851 1137.28
12240 851 1135.09
12216 851 1132.52
12210 851 1132.67
12180 851 1133.19
12179 851 1133.15
12164 851 1133.19
11900 851 1132.95
11590 851 1132.63
11560 851 1130.44
11536 851 1127.94
11530 851 1128.09
11500 851 1128.59
11499 851 1128.56
11484 851 1128.59
11300 851 1128.41
11133 851 1128.22
. Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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‘ Table 8: Floodplain/Floodway Summary (Qutfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

100-Year Floodplain/Floodway
RS 0 (cfs) Elevations
11086 851 1126
11069 851 1125.59
11063 851 1125.68
11033 851 1126.07
11032 851 1126.04
11017 851 1126.08
10800 851 1125.96
10645 851 1125.9
10599 931 1124.49
10598 Culvert
10545 931 1120.76
10521 931 1121.75
10520 931 1121.73
10500 931 1121.73
10350 931 1121.59
10154 931 1121.41
10124 931 1119.09
10100 931 1116.66
10094 931 1116.8
‘ 10064 931 1117.35
10063 931 1117.31
100438 931 1117.36
9900 931 1117.24
9728 931 1117.06
9675 931 1114.71
9660 931 1114.26
9654 931 1114.37
9624 931 1114.85
9623 931 1114.81
9608 931 1114.86
9450 931 1114.75
9299 931 1114.67
9273 931 1113.29
9272 Culvert
9218 931 1109.47
9194 931 1110.33
9193 931 1110.31
9183 931 1110.31
9000 931 1110.14
8863 931 1110
8809 931 1107.65
8785 931 1105.15
8779 931 1105.31
. Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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‘ Table 8: Floodplain/Floodway Summary (Outfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

RS Q (cfs) 100-Year Iélloodp_lain/Floodway
evations
8749 931 1105.86
8748 931 1105.82
8733 931 1105.87
8600 931 1105.76
8437 931 1105.59
8400 931 1103.27
8376 931 1100.86
8370 931 1101
8340 931 1101.54
8339 931 1101.5
8325 931 1101.55
8150 931 1101.39
8004 931 1101.26
7970 931 1098.79
7960 931 1099.47
7958.2 Culvert
7907.3 931 1098.01
7886 931 1098.91
7885 931 1098.88
‘ 7876 931 1098.89
7700 931 1098.72
7425 931 1098.45
7376 931 1096.11
7358 931 1094.62
7352 931 1094.77
7322 931 1095.33
7321 931 1095.29
7306 931 1095.33
7150 931 1095.19
7030 931 1095.08
7000 931 1092.76
6982 931 1091.32
6976 931 1091.46
6946 931 1092.01
6945 931 1091.97
6930 931 1092.02
6800 931 1091.91
6700 931 1091.84
6673 931 1089.3
6663 931 1089.93
6661.6 Culvert
6570 931 1087.28
6550 931 1086.04
. Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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‘ Table 8: Floodplain/Floodway Summary (Outfall Channel) - Continued

Note: Elevations shown are on the NAVD88 Datum.

100-Year Floodplain/Floodway
RS Q (cfs) Elevations
6200 931 1085.03
5920 931 1083.66
5902 931 1078.92
5600 931 1078.32
5400 931 1078.24
5342.1 Culvert
5220 931 1076.46
5193 931 1076.01
5181 931 1072.87
5100 931 1072.96
4800 1073 1071.88
4748 1073 1071.81
4740 1073 1072.31
4729.5 Culvert
4650 1073 1072.06
4600 1073 1070.57
4350 1073 1068.45
4278 1073 1068.42
4271 Culvert
‘ 4200 1073 1067.15
4183 1073 1066.88
4168 1073 1063.88
4100 1073 1063.85
3800 1073 1062.62
3500 1073 1059.51
3200 1073 1057.99
2903 1073 1056.89
2885 1073 1052.44
2800 1073 1051.87
2500 1073 1051.49
2200 1073 1051.17
1900 1073 1050.14
1568 1073 1048.93
1552 1073 1048.58
1500 1073 1048.61
1300 1073 1048.61
1000 1073 1048.6
. Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
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Table 9: Floodplain/Floodway Summary (Remnant Channel)

Note: Elevations shown are on the NAVD88 Datum.

RS Q (cfs) 100-Year Floodplain Elevation 100-Year Floodway Elevation
4700 25 1188.39 1188.47
4589 25 1188.39 1188.46

4570.5 Culvert
4545 25 1188.38 1188.46
4532 25 1188.38 1188.45
4514 25 1188.38 1188.45
4496.5 Culvert
4483 25 1188.34 1188.43
4351 98 1188.27 1188.31
3982 237 1186.91 1187.40
3519 237 1186.76 1187.18
3510.5 Culvert
3500 237 1185.07 1185.07
3313 237 1183.37 1183.45
2913 482 1181.83 1181.86
2415 482 1178.42 1178.43
2112 250 1174.55 1174.55
2081 250 1174.52 1174.52
2043 Culvert
2010 250 1173.88 1173.87
1960 250 1173.57 1173.57
1751 250 1172.78 1172.78
1456 250 1172.02 1172.02
1426 339 1171.85 1171.85
1391.38 Culvert
1354 339 1171.3 1171.30
1304 339 1171.08 1171.08
1216 339 1170 1170.00
1069 339 1168.98 1168.98
1034 339 1168.28 1168.28
1030 339 1166.26 1166.26
1025 339 1165.61 1165.61
1020 339 1165.75 1165.75
1000 339 1165.74 1165.74

5.9.2 Verification of Results

Channel, the proposed Zone “AE” floodplain would be contained within the channel

banks. The Jackrabbit Trail Wash effective floodplain currently affects many properties

Since the majority of the Jackrabbit Trail Wash is to be replaced with the Outfall

Hoskin-Ryan Consultants, Inc.
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‘ along its alignment. With the construction of the Outfall Channel all of those properties

will be removed from the floodplain zone.

6 Erosion and Sediment Transport
6.1 Method Description
Total sediment yield from tributary areas is from calculations using the District’s
DDMSW program, Beta Version 4.5.3. Refer to Appendix A for calculations. The DDMSW
program calculates the wash loads using the Modified Universal Soil Loss Equation (MUSLE)
and bed load using the Zeller-Fullerton equation.
6.2  Parameter Estimation
For wash load calculations, the tributary area soils information is from GIS files provided
‘ by the District. For bed load calculations, the grain size distribution from the wash sand bed
samples are as follows; D84=4.0mm, D50=1.2mm, D14=0.2mm.
6.3  Modeling Considerations
Tributary wash cross section geometry is from the one-foot contour interval topography
provided by Cooper Aerial. The Rational Method is used to calculate peak discharges and
runoff volumes.
6.4  Problems Encountered During the Study
6.4.1 Special Problems and Solutions
No special problems or solutions are associated with erosion and sediment transport.
6.4.2 Modeling Warning and Error Messages

No warnings or error messages are associated with erosion and sediment transport.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Qutfall Channel CLOMR
48 HRC 09-077-01




Technical Data Notebook

6.5

6.6

Calibration
No special calibrations are needed for the erosion and sediment transport analysis.
Final Results
6.6.1 Erosion and Sediment Transport Analysis Results

Three in-line sediment-trapping basins are designed within the Qutfall Channel
to collect and trap sediment from tributary washes (SFO7, SF08 and SF17). One drop
inlet box culvert is designed to trap sediment from one of the contributing washes
(SF14). The sediment basins are designed with a storage volume sufficient to
accommodate the tributary sediment yield from the 100-year event. Table 10
summarizes the storage volumes.

Initially, the sediment storage calculations were obtained from the White Tanks
FRS No. 3 Qutfall Channel Final Design, Drainage Report (Ref. 6). The sediment

storage calculations were revised as part of this CLOMR report and are included in

Appendix F.
Table 10: Sediment Storage Summary
Sediment . Sediment Quantity, 100- | Sediment Storage
Sheet# | ‘pocinz | SideFlowlD Year (Acre-ft) (Acre-it)
10 1 SFO7 0.199 0.239
10 2 SF08 0.169 0.182
8 3 SF14 0.219 0.269
8 4 SF17 0.140 0.198
Total= 0.727 0.888

6.6.2 Verification of Results
Sediment transport has not been analyzed in previous studies therefore, the

results cannot be compared.
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. 7 Draft FIS Report Data
7.1  Summary of Discharges
See Tables 8 and 9 in Section 5.9 of this report for the 100-year discharges at each
cross-section. Updated hydrology is included as part of this study in order to reflect current
conditions and regulations.
7.2  Floodway Data
For White Tanks FRS3 Outfall Channel, the 100-year flow is contained within the
channel and the floodway is set at the same boundary of the floodplain. For the remnant
channel, see Table 9 in Section 5.9 of this report for the floodway data.
7.3  Annotated Flood Insurance Rate Map
The Annotated Flood Insurance Rate Maps are shown in Figure 3A to Figure 3D.
. 7.4 Flood Profiles

Flood profiles are provided in Appendix E.
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Appendix A: References

A.1  Data Collection Summary (References)
A.2  Referenced Documents
A.2.1 Excerpt from White Tanks / Agua Fria ADMS (Ref. 9)
A.2.2 Excerpt from White Tanks FRS No. 3 Outfall Channel Final Design, Drainage Report
(Ref. 6)
A.2.3 White Tanks FRS #3 Outlet Channel Project, Clean Water Act Section 404 Report
(Ref. 17)
A.2.4 White Tanks FRS No. 3 Outfall Channel Final Design, Final Construction Plans (Ref.
1)
A.2.5 Excerpts from the Inflow Design Flood Hydrology for the White Tanks FRS No. 4
Rehabilitation Project (Ref. 15).
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A.1 References

1 Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County Arizona, VVolume | — Hydrology, November 18, 2009.

2. Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County Arizona, Volume Il — Hydraulics, Draft June 2010.

S Federal Emergency Management Agency, Flood Insurance Rate Map (FIRM): Maricopa
County, Arizona and Unincorporated Areas, Maps Numbered 04013C1590H and
04013C2055G, hbath dated September 30, 2005.

4, Hoskin Ryan Consultants, Inc., White Tanks FRS No. 3 Qutfall Channel, 30% Design
Report, FCD 2007C016, June 30, 2009

o Hoskin Ryan Consultants, Inc., White Tanks FRS No. 3 Qutfall Channel, Final Design
Report, FCD 2009C012, February, 2011.

6. Hoskin Ryan Consultants, Inc., White Tanks FRS No. 3 Outfall Channel, Final Design,
FCD 2009C012 — Drainage Report, February, 2011.

7. Hoskin Ryan Consultants, Inc., Final Plans for the Construction of White Tanks FRS
No. 3 Outfall Channel, Final Design, PCN 470.04.32, FCD Contract No. 2009-C012,
February, 2011.

8. Hoskin Ryan Consultants, Inc., Operations and Maintenance Manual, Construction
Contract FCD 2010C031, White Tanks FRS No. 3 Outfall Channel, PCN 470.04.32,
February 7, 2011

9. The WLB Group, White Tanks / Agua Fria Area Drainage Master Study, prepared for
Flood Control District of Maricopa County, October, 1992.

10.  URS, Loop 303 / White Tanks Area Drainage Master Plan Update, Flood Gontrol
District of Maricopa County Contract No. 99-40, April, 2004.

11. HDR, Loop 303 / White Tanks Area Drainage Master Plan Update Area Hydrologic
Analysis (ADMPU AHA), September 2009

12.  United States Army Corps of Engineers, Hydrologic Engineering Genter, HEC-T,
Version 4.1, June 1998.

13.  United States Army Corps of Engineers, Hydrologic Engineering Center, HEC-RAS River
Analysis System, Version 4.1, January 2010.

14.  Hoskin Ryan Consultants, Inc., White Tanks FRS No. 3 Outfall Channel, FCD
2009C012 -Survey Report, April 2010.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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. 15.  Wood, Patel and Associates, Inc., Inflow Design Flood Hydrology for the White Tanks
FRS no. 4 Rehabilitation Project, November 2010.

16.  Phillips, J.V., and Tadayon,S., 2006, Selection of Manning’s Roughness Coefficient for
Natural and Constructed Vegetation and Non-Vegetated Channels, and Vegetation
Maintenance Plan Guidelines for Vegetated Channels in Central Arizona: U.S.
Geological Survey, Scientific Investigation Report 2006-5108, 41 p.

17.  Flood Control District of Maricopa County, White Tanks FRS #3 QOutfall Channel
Project, Clean Water Act Section 404 Report, June 2010.

18.  Flood Control District of Maricopa County, White Tanks FRS No.3 Outfall Channel,
Maintenance Plan, October 2010.

Hoskin-Ryan Consultants, Inc. White Tanks FRS NO. 3 Outfall Channel CLOMR
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A.2.1 Excerpt from White Tanks / Aqua Fria ADMS (Ref. 9)
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" The vertical control is based on the NATIONAL GEODETIC VERTICAL DATUM. The
following National Geodetic Survey monuments were used to establish vertical control.
See the following recovery notes by the Arizona Department of Transportation.

Name of

Survey Monument Location Elevation

BEDROCK-1 Northern Avenue, 2.5 Miles West 1514.92
of Beardsley Canal

N-475 Northern Avenue, 2.5 Miles West 1474.15

: of Beardsley Canal

M-475 Northern Avenue, 1.8 Miles West 1343.22
of Beardsley Canal

L-475 Northern Avenue, 0.7 Miles West 1264.23
of Beardsley Canal

P-475 Nerthern Avenue, 2.5 Miles West 1443.02

of Beardsley Canal

Lotiyde: 33°9% 497 N
Lonsitule: 12° 28'68" W

NEVDaG: (65665 « 49
L * (v
NAVD 53 1059, 64 léfm

D
o
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'. 4.5.6 Bedrock Wash - Wash 3

Bedrock Wash begins in the detention basin behind White Tanks Structure #3 and
continues upstream west and northwest into the White Tank Mountains. The slope-area
method was used to begin the backwater analysis at normal depth. Both the floodplain
and floodway were matched into the 100-year ponding water surface elevation behind
White Tanks Structure #3 as taken from the HEC-1 model. This wash flows through an
earthen embankment created by Case Proving Grounds equipment at cross section X1 =
0.395. No other unique conditions exist in this reach.

4,5,7 North Fork Bedrock Wash - Wash 3A

North Fork Bedrock Wash begins at the confluence with Bedrock Wash and continues
upstream west and northwest into the White Tank Mountains., The beginning water
surface elevation was taken from HEC-2 analysis of Bedrock Wash where it joins the
confluence with North Fork Bedrock Wash, No unique conditions or problems exist on
this wash,

4,5.8 Jackrabbit Trail Wash ; Wash 4 R
T wdugyl prfier 1-im RS 076 snd 24 o B
Jackrabbit Trail Wash begins in the detention basin behind White Tanks Flood Retarding
Structure #4 and continues upstream north along the west side of Jackrabbit Trail to
' the limit of study at Medlock Drive, approximately 1000 feet north of Camelback Road
g Extended. A split flow analysis was run along the length of Jackrabbit Trail to compute
final discharges that would be used in the final HEC-2 analysis. This split flow analysis
is included in Appendix J, Volume 11 of 15, under separate cover, for review.

The backwater analysis was started at normal depth using the slope-area method. Both
the floodplain and floodway are matched into the 100-year ponding water surface
elevation behind White Tanks Structure #4 as obtained from the HEC-1 model. There
are a number of areas along Jackrabbit Trail where flows exceed the capacity of the
channel and overtop the road. Following is a list of the areas where these flows will
break out:

1 Approximate\lzr_zso CFS will break out to the east over Jackrabbit Trail from
crass section X1 =70.440 to X1 = 0.566. Bresk out flows then continue overland
to the southeast as sheet flow.  [ooo | <pilh V.f -]

2. There are five 10' x 4' box culverts located underneath the eastbound off-ramp
of Interstate 10 and four 12' x 4.5' box culverts are located under the westbound
on-ramp of Interstate 10. A concrete lined channel connects these two
culverts. There are also four 12’ x 4.5' box culverts conveying flows underneath
McDowell Road. Some flow will break out to the east over Jackrabbit Trail at
cross section X1 = 1.159 to X1 = 1,348 upstream of McDowell Road, however

. these are very small amounts (less than 10 CFS). Breakout flows will then
N continue overland to the southeast as sheet flow.
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L cpahe ot Thomes Rd.

y
3. Approximately 390 CFS will breékout to the east over jackrabbit Trail from
cross section X1 = 1.631 to X1 = 1,818, Break out flows continue overland to
the southeast as sheet flow. The wash flows through a man-made retention
basin east of the Caterpillar Proving Grounds buildings at cross sections X1 =
2.973 to X1 = 3.154.

4, Approximately 152 CFS will break out to the east over ] ackrabbxt Trail between
cross section X1 = 4.016 and X1 = 4.152. - jovii C“; /v,,ﬂ,l boeb_ 24

5. The last break out flow that occurs on this wash is at cross section X1 = 4.152
where 187 CFS breaks out over the top of Jackrabbit Trail. ..

No other unique conditions or problems exist on this reach.
4,5.9  Tuthill Dike Wash - Wash 5

Tuthill Dike Wash begins in the detention basin behind White Tanks Flood Retarding
Structure #4 and continues west upstream approximately 1/2 mile to the Tuthill Road
alignment, then turns north and continues along the west side of Tuthill Dike and
terminates approximately 1/2 mile north of Camelback Road Extended. The backwater
analysis was started at normal depth using the slope-area method behind White Tanks
Flood Retarding Structure #4, Both the floodplain and floodway were then matched
into the 100-year ponding water surface elevation behind White Tanks Structure #4 as
obtained from the HEC-1 model.

Flow is conveyed through four 10' x 4' box cuiverts underneath Interstate 10. The
capacity of these culverts is not sufficient to handle the flows collected at this point,
and approximately 1440 CFS flows over the dike to the east.

The effective flow option was incorporated for the five cross sections upstream of the
Interstate 10 culverts where there is a large ponding area in the right

overbank. Actual mapped floodplain limits correspond to the calculated water surface
elevation and are shown at the correct limits on the floodplain workmap. The HEC-2
model will only show the effective flood limits,

The wash flows through a man-made retention basin on the Caterpillar Proving Grounds
at cross section X1 = 1.313 to X1 = 1.362, Effective flow limits are imposed to model
this situation correctly. The map limits are shown on the floodplain map to correctly
depict the actual ponding area. This is also the confluence with Bulldozer Wash.

The confluence of Caterpillar Wash with Tuthill Dike Wash is located at cross section
X1 = 2,563 and the confluence of Tractor Wash with Tuthill Dike Wash is located at
cross section X1 =.3,250.
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. Peak Discharge

. Drainage Area  (Cubic Feet Per Second)
Bedrock Wash {Square Miles) 10-Year 50-Year 100-Year 500-Year
At White Tanks F.R.S. #3 4.93 ot 1738 _
At the Confluence with 3.86 - St 1920 ---1
North Fork Bedrock Wash
At 1.317 miles upstream 0.63 o _— 5202 wassd

1 Not Computed
2 Interpolated Discharge from White Tanks/Agua Fria ADMS HEC-1 Run

Peak Discharge
Drainage Area  (Cubic Feet Per Second)

North Fork Bedrock Wash (Square Miles) 10-Year 50-Year 100-Year 500-Yesr

At the Confluence with 3.86 s -1 1820 i

Bedrock Wash

At 0.147 miles upstream 2.12 S | 15602 S

At 1,003 miles upstream 1.782 W P 13622 s

At 1.640 miles upstream 1.47 . 1163 —
.’ 1 Not Computed

Peak Discharge
L “‘“”‘"\\ Drainage Area ' {Cubic Feet Per Second)
{__Jackrabbit Trail Wash /) (Square Miles) 10-Year 5Q-Year 100-Year 3500-Year

——— e

et

At White Tanks F.R.S. #4 32.10 B S 10933 -

Downstream of Interstate 17.43 - 1 11863 o

10 Culverts.

Upstream of Interstate 17.43 s 1 11863 -1

10 Culverts. ,

Downstream of McDowell Rd.  17.43 -1 11863 -1

Culverts,

Upstream of McDowell Rd. 17.43 et ad 11863 -

Culverts, )

At Thomas Road 2.07 S 11053 -

At Indian School Road 1.36 b 7263 -1

At Camelback Road 0.43 S 2213 -1

At Medlock Drive 0.22 S 1873 _—

1 Not Computed

3 Peak discharges have been derived by performing a HEC-2 split flow analysis
. along the Jackrabbit Trail Wash.
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' STUDY DOGUMENTATION ABSTRACT

“ INITIAL STUDY [X] ResTuoy | | WOMR | | OTHER | |

SECTION 7: GENERAL INFORMATION

—— e ——————————

Maricopa County, Unincorporatsd Areas

040037, 040038

1A {§ COMMUNITY
18 {| COMMUNITY NUMBER

1c | comry

Maricopa

o || sware

Arizona

1€ " DATE STUDY ACCEPTED

1F 1§ STUDY CONTRACTOR
CONTACT (S)

ADDRESS
PHONE

The WLS Group, Inc.

Jeff Erdckson or Mark Gavan

333 East Osborn Road, Suite 380
Phoenix, Arizona 85012

(602) 279-1016

16 |§ TECH. REVIEWER (FEMA)

Michael Baker Jr., Inc.
Contact: Michelle Monde

PHONE (703) $60-8800
H !I FEMA REGIONAL REVIEMWER N/A
! PHONE
11 [} STATE REVIEWER N/A
PHONE

1J {§ LOCAL REVIEWER
PHONE

Fleod Contrel District of Maricopa County
Contact: Greg Rodzenko
(602) 506-1501

K " RIVER OR STREAM NAME

1
1L || REACH DESCRIPTION

G@;‘a‘bbit Trail Wash (Wash}),;

FIRM Pane'l Numbers 1600 and 2055 - Wash begins at White Tanks
Structure #4 and continues upstream north along the west side
of Jackrabbit Trail to the Limit of Study at Mediock Drive,
approximataly 1000 feet north of Cameiback Road Extended,

Mouth - Latitude: 330 27' 01" Longitude: 1120 28' 51"

Head - Latitude: 330 30' #1% tongitude: 1120 28' 42*

M {§ STUDY TYPE

DetaiTed Analysis - Riverine

SECTION 2: MAPPING INFORMATION

USGS QUAD SHEET(S)

Waddell, Perryviile 7.5 min.

MAPPING FOR HYDRAULIC STUDY

2B Topographic mapping developed for White Tanks/Agua Fria ADMS
TYPE/SOURCE gg;per Aerial and Western Air Maps, Inc.
SCALE 1" = 400"
DATE 12-22-89

2C || MAPPING FOR HYDRAULIC STUDY Topographic mapping developed for White Tanks/Agua Fria ADMS
TYPE/SOURCE gg;per Aerial and Western Air Maps, Inc.
SCALE 1™ = 400’
DATE 12-22-89




STUDY DOCUMENTATION ABSTRACT - Jackrabbit Trail Wash (Wash 4)

SECTICN 3: HYDROLOGY

MODEL OR METHOD USED HEC-1 Floed Hydrograph Package, Version 4.0 from McTrans
{including vendor and version Center ‘
description)

STORM DURATION 24-Hour

HYETOGRAPH TYPE u SCS Type II

FREQUENCIES DETERMINED 100-Year

LIST OF GAGES USED IN Gage data s not compiled sufficiently in this area for
FREQUENCY ANALYSIS OR calibration of model. Q's were compared to a number of
CALIBRATION (lLocation, Years previous studies to make sure the computed discharges were

of Record, Gage Ownaership) reasonable.

RAINFALL AMOUNTS AND REFERENCE

’ 4.03 in., - NOAA Atlas 2, Volume VIII

UNIQUE CONDITIONS AND PROBLEMS A split flow analysis was performed on Jackrabbit Trail to
compute discharges for the final HEC-2 run. This analysis
is included in this submittal for review along with the
calculated discharges.

{Continued)

COORDINATION OF Q'S Flood Control District of Maricopa County - July 9, 1991

(agency, date, comments) Hydrology accepted - angoing review and comments ware
incorporated throughout the study.

.) SECTION 4: HYDRAULICS
4A MODEL OR METHOD USED HEC-2 Water Surface Profiles, Version 4.6.0, February 1991,

(including vendor and version from McTrans Center

description)

REGIME Subcritical

FREQUENCIES FOR WHICH PROFILES 100-Year
WERE COMPUTED

METHOD OF FLOODWAY CALCULATION Initialiy methods 10.4 or 10,6 wera used then Tloodways
were smoothed using methed 9.7. Floocdways were calculated
to provide a natural conveyanca corridor and may nct reach
the 1.0 ft. rise in WSEL designated for floodway
encroachment. This was incorporated per instructions from
the Flood Control District of Mardcopa County.

ap

e

UNIQUE CCNDITIONS AND PROBLEMS Final discharges were computed in the split flow analysis
run for Jackrabbit Trail Wash and are included in this
submittal for review. Begin backwater analysis at normal
depth and match flccdplain and floodway into 100-year
ponding WSEL = 1040.07 behind White Tanks Structure #4.

4E

X1 = 0,440 to X1 = 0.566

Approximately 250 cfs will break out to the sast over
Jackrabbit Trail in the next three upstream cross sections.
Breakout flows then continue overland to the southeast as ,
sheet flow.

X1 = 0.759 to X1 = 0.847

5 - 10" x 4' box culverts are located underneath the
eastbound offramp of I-10 and 4 - 12' x 4.5' box cuiverts
are Tocated under the westbound onramp of I-10. A concrste
lined channel connects these two culverts, (Continued)




STUDY DOGUMENTATION ABSTRACT ~ Jackrabbit Trail Wash (Wash 4)

ADDITIONAL STUDY INFORMATICN

ITEM DESCRIPTION / DISCUSSION

3G UNIQUE CONDITIONS AND PROBLEMS X1 = 0.000 to X1 = 0.348
(Continued) Q = 1093 CFS

X1 = 0,440 to X1 = 0.499

Approximately 250 CFS will breakout to the east over
Jackrabbit Trail in the next three upstream cross sections.
Breakout flows then continue overland to the southeast as
sheet flow, Q = 983 CFS

X1 = 0,566 to X1 = 1.254
Q = 1186 CFS. (This is the average discharge over the next
upstream cross sections. )

X1 = 1,158

Fiow wi1l breakout to the sast over Jackrabbit Trail, however
very small amount in the next three upstream cross sections.
Breakout flows will then continue overland to the southeast
as sheet flow.

X1 = 1,348 to X1 = 1.725
Q = 955 CFS

X1 = 1,637

Approximately 390 CFS will breakcut to the east over
Jackrabbit Trail for the next three upstream cross sections.
Breakout flows will continue overland to the southeast as
sheet’ flow.

.) X1 = 1.818 to X1 = 2.482
i Q = 1105 CFS

X1 = 2,576 to X1 = 2.912
Q = 915 CFS

X1 = 2,973 to X]
Q = 726 CFS

3.342

n

X1 = 3.436 to X1
Q = 994 CFS

3.719

X1 = 3,813 to X1 = 4.016
Q =221 CFS

X1 = 4,018

Approximately 152 CFS will breakout to the east over
Jackrabbit Trail for the next three upstream cross sections.
Breakout Tlows will then continue overiand to the southeast
as sheet Tlow,

X1 = 4,086
Q = 68 CFS

PSS

X1 = 4,152

Q = 187 CFS, Again, these discharges are connected to the
split flow analysis run which was computed previcusly and
this run is included for your review.

See foliowing report, Section 3: Hydrologic Analysis, for a
description of conditions and unique problems encountered
throughout the watershed.




STUDY DOCUMENTATION ABSTRACT - Jackrabbit Trail Wash (Wash 4)

ADDITIONAL STUDY INFORMATION

T ————ree S R L S o SR e s S e

ITEM DESCRIPTION / DISCUSSION
4E UNIQUE CONDITIONS AND PROBLEMS X1 = 0.959>to X1 = D.969
(Continued) 4 - 12" x 4.5 box culverts convey flows underneath McDowell
Road.

X1 = 1,189 to X1 = 1.348

Flow will break cut to the east over Jackrabbit Trail,
however, this is a small amount in the next three upstream
cross sections. Break out flows then continue overland to
the scutheast as shest fliow.

S

X1 = 1.631 to X1 = 1.818

Approximataly 350 cfs will break out to the sast over

| Jackrabbit Trail for the next three upstream cross secticns.
| Break out flows continue overland to the scutheast as sheet
\ f'lou.

X1 = 2,973 to X1 = 3,154
Wash flows through a man-made retenticn basin east of the
Caterpiilar Proving Grounds buildings.

X1 = 4,016 to X1 = 4,152

Approximataely 152 cfs will break ocut to the east over
Jackrabbit Trail for the next three upstream cross sections.
Break out flows will then continue overland to the southeast
as sheet flow.




KEY TO CROSS-SECTION LABELING

COMMUNITY NAME: Maricopa County, Unincorporated Area Page | of 2
T T -
COUNTY: Maricopa STATE: Arizona

PREPARED BY: The WLB Group, Inc.
—————————

STREAM NAME: Jackrabbit Trail Wash (Wash 4) RUN DATE: 11/25/91 12:43:07

FIELD SURVEY ﬂ XS LETTER-DRAFT COMPUTER l| XS LETTER - FINAL ﬂ EPA REACH NO.

SECTION NO. FIS STATIONING FIS

0.000 %‘
0.070

0,192 I
0.228

0.312

0.348 1

| 0.440 |

0.499 ﬂ

'0.566
0.610 "

¢ | = {}
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=——

0.822
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! 0.857 If
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0.38638
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1.348 1
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1.443
1.536

|
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1,725 i
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COMMUNITY NAME: Maricopa County, Unincorporated Area

KEY TO CROSS-SECTION LABELING

Page Z of =2

COUNTY: Mavricopa ﬂ STATE: Arizona

-

PREPARBY: The WLB Group, Inc.

STREAM NAME: Jackrabbit Trail Wash (Wash 4)

COMPUTER
STATIONING

FIELD SURVEY X8 LETTER-DRAFT

SECTION NO.

RUN DATE: 11/25/91 12:43:07

XS LETTER - FINAL EPA REACH NO,

FIS

l 2.482
] 2.576
‘ 2.670
2.765°
2.860
2.912
2.973
{ 3080
3.154
3.247

| 3.0

3.436
I 3.530
3.625
3.719
| s.813
3.930
| a.016
| 4.086
,' 4,152

|
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Technical Data Notebook

A.2.2 Excerpt from White Tanks FRS No. 3 Outfall Channel Final

Design, Drainage Report (Ref. 6)

‘ Hoskin-Ryan Consultants, Inc. White Tanks FRS NQ. 3 Qutfall Channel CLOMR
HRC 09-077-01
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White Tanks FRS No. 3 Outfall Channel Final Drainage Report
FCD 2009C012

3 HYDRAULICS

3.1 Soil Data and Permissible Velocity

Alpha Geotechnical and Materials, Inc., geotechnical subconsultant for this project, collected and tested 60
soil samples along the proposed channel alignment, 5 soil samples at the stockpile, and 12 soil samples within the
sandy bottom of the Jackrabbit Wash (Ref.1). Test results show that the penetration resistance ranges from 8-80
blows per foot, which indicates firm or hard soil covers the project area. The grain size distribution from the
laboratory tests indicates that the soil at the design depth of the channel is sandy loam and generally contains
about 30% silt.

The channel was designed for Static Equilibrium conditions. Two common methods for Static Equilibrium
channel design are the Permissible Velocity approach and Permissible Tractive Force approach (Refs. 5, 7). The
permissible velocities recommended by ASCE Special Committee on Irrigation Research (Ref. 14) and referenced
by the District’s Hydraulics Manual (Ref. 9) and HDS 4 (Ref. 4) were adopted for this project. Per the
recommendation (Ref. 14), the maximum permissible velocities for sandy loam and ordinary firm loam are 2.5 fps
and 3.5 fps, respectively. Therefore, an average of 3.0 fps was selected as the maximum design velocity for the
proposed earthen channel.

3.2 Channel Hydraulics - HEC-RAS Modeling

The HEC-RAS mode! (Ref. 32) was used to analyze the hydraulic performance of the proposed channel
design. The HEC-RAS models cover the proposed FRS #3 outfall channel and the existing FRS # 4 iniet channel.
The water surface elevation in FRS #4 reservoir during the 100-year 6-hour storm event (Ref. 40) was defined as
the downstream boundary condition for the model. The HEC-RAS stationing starts with Sta 10+00 at the
downstream end of FRS #4 inlet channel and increases along the channel alignment. This differs from the design

stationing along Jackrabbit Trail, however, both systems are referenced with the HEC-RAS models.

Hydraulics

it IS recognized that the l\/lahning’s roughﬁess of fhe channe!l will varyas the Iandscape grows and
matures. Upon the completion of the construction, the Manning’s roughness could be as low as 0.020.
Conversely, the fully established vegetation without regular maintenance could resuit in a Manning’s roughness as
high as 0.045. Without long-term maintenance, the Manning’s roughness could be increased to 0.045 or more.
Three HEC-RAS models have been created as follows:

e Mode! 1 — Mixed Flow analysis with n=0.020
e Model 2 — Subcritical Flow analysis with n=0.035
» Model 3 — Subcritical Flow analysis with n=0.045

Model 1 is used to identify locations where hydraulic jump occurs or the velacity is higher than 3 fps. The
hydraulic jumps are contained within the grade control structures, and riprap is applied where the velogity is higher
than 3 fps. Model 2 is used to identify the water surface profile for the design condition. Mode! 3 is used to check
the water surface profile and freeboard when the Manning’s roughness rises to 0.045.

Cross-sections were located where geometry, roughness, or slope changes. A maximum distance of 350
feet was held between two neighboring cross-sections. Interpolated cross-sections were generated for Model 1 to
identify hydraulic jumps and velocity variations.

The culvert which crosses Jackrabbit Trail between Indian School Road and Camelback Road and
connects Reach 5 and 6 will be a broken-back culvert. To model the broken-back culvert in HEC-RAS, four
vertical cross-sections were used along with lids to cover these sections. The culvert was also modeled using the
Broken-Back Culvert Analysis Program (BCAP) (Re. 28). The BCAP results indicate that the inlet controls the
upstream water surface elevation where the water surface elevation upstream is 1172.10 feet. This is close to the
HEC-RAS output of 1171.60 feet at RS19620. The BCAP results also indicate a hydraulic jump occurs within the

culvert. This helps dissipate energy before reaching the downstream dissipater basin. The BCAP results are

included in Appendix B.

et e e e ————. SRR

=~
| NS HoskineRyan Consultants, mc.

creative engineering solutions

S A e

PLag Feb

S R R

ruar7201
9



White Tanks FRS No. 3 Outfall Channel Final Drainage Report
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For culverts withouf drop inlets, the upstream wéter surface elevations are impacted by the shape of the
entrance. To reduce entrance energy losses, all new culverts have a beveled top edge. An entrance loss
coefficient of 0.2 was applied to all new culverts (Ref. 5), whereas an entrance loss coefficient of 0.5 was applied
for existing culverts at Pasqualetti Mountain Ranch.

Manning’s roughnesses were selected as follows:

o (.015 for concrete channel

e 0.020 for newly constructed earthen channel

o 0.035 for earthen channel with proposed landscape

o  (0.045 for earthen channel with overgrown landscape vegetation
o (.035 forriprap

» 0.013 for concrete culverts, and a combination of CIPP pipes (0.014) and HDPE pipes (0.012)
e 0.014 for two long culverts crossing Jackrabbit Trail, to account for bend loss (Refs. 19, 20)

A Manning’s roughness of 0.013 was selected for the combination of CIPP and HDPE pipes at Reach 9.
Per the ADOT manual, the Manning’s roughness are 0.014 and 0.012 for CIPP and HDPE, respectively, which
justifies the selection of 0.013 for the combination.

A Manning’s roughness of 0.035 was selected for the proposed earthen channel design and the landscape
has been designed to mest the roughness requirements. Per Tables 2 and 3 of the USGS Guidelines on Manning’s
Roughness (Ref. 26), the base value of Manning’s ‘n’ for a earthen channel is 0.020, and an adjustment of 0.015
is appropriate when trees block flow by approximately 10 percent. In the landscape design, each clump of trees
will block approximately 10 percent of the flow when fully established, and the distance between two clumps is
designed to be greater than three cross-section lengths to avoid the overlapping of spheres of influence.

The design discharge for Reach 9 is 285 cfs. This flow of 285 cfs combines with two major wash inflows
from the west at Reach 8, resulting a combined flow of 700 cfs at the downstream end of Reach 8. To reflect the
discharge variation within Reach 8, the flow rate is prorated to be 300 cfs upstream, 500 cfs downstream of the

first wash, and 700 cfs downstream of the second wash (Appendix B).

S e S SR
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Hydraulics

The required freeboard was calculated using the equation in the Hydraulic Manual (Ref. 10) (Appendix B)

The results indicate that sufficient freeboard has been provided for the channel with a Manning’s ‘n’ from 0.020 to

0.045.

3.3  Reach 9 Design

One 78-inch and one 66-inch pipes are selected to convey the PMF peak flow of 285 cfs through Reach 9.
This pair of pipes was proposed as a savings in the cost of HDPE pipes by nesting two pipes during
transportation. Unlike the 48-inch conduit of the Primary Spillway, which requires a headwater depth of 16 feet at
the inlet to convey the peak flow of 285 cfs (Appendix A), the pipe system of HDPE/CIPP combination is outlet
controlled and only requires a headwater depth of 5.6 feet at the inlet. A freeboard of 1.4 feet, which is adequate,
is provided upstream of the pipes.

A side weir is proposed at the left headwall of the impact basin extension. The crest of the weir is at an
elevation of 1193.1 feet while the water surface elevation is 1992.8 feet. Under some emergency conditions such
as the the pipes being blocked, the weir will direct flow to the wasteway.

Per the FRS3 Phase | design report (Refs. 33, 34), the capacity of the Pricinpal Spillway is basicaily
controlled by the difference of the water surface elevation in the reservoir and the tailwater downstream of the 48-
inch conduit. The tailwater is set at the the crown of the 48-inch conduit outlet, i.e. 1194.0 feet. If the water
surface elevation downstream of the impact basin is higher than 1194.0 feet, then the capacity of the Principal
Spillway will be reduced and the release from the Dam will be impacted. Per the HEC-RAS models, the water
surface elevation downstream of the impact basin is 1192.89 feet, which is below the crown of the 48-inch
conduit. Therefore, the proposed 66-inch and 78-inch pipes will not create a tailwater condition that will negatively

impact the capacity of the Principal Spillway. More detailed information regarding the tailwater condition at the

impact basin is located in Appendix B.
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The riprap at the impact basin outlet is sized to be 20-inches (D50) to match the exisﬁng riprap, and the
calculations are provided in Appnedix F.
3.4  Channel Hydraulics — Trashrack Headloss

Per the County Policy and Standard Manual (Ref. 11), it is required to install trashrack and access barrier
at culverts that are bent and the opposite end cannot been clearly seen. Therefore, trashracks are proposed at
Culvert #6 and Culvert #10. The headloss at trashracks were calculated assuming 50% clogged, according to
the District Hydraufic Manual (Ref. 9). In the calculation, a trial approaching depth upstream of trashrack was first
assumed to estimate the ciogging headloss, and then the estimated headloss was used to verify the assumed
approaching flow depth. The results indicate that upstream approaching flow depths at both culverts will be less
than 7 feet, and a minimum freeboard of 1 foot is still available when the trashracks are 50% clogged. The
calculations are included in Appendix B.
3.5  Sedimentation Analysis

The sediment yield from tributary areas was calculated using the District's DDMSW program (Beta Version
4.5.3) (Ref. 25). The DDMSW program caiculates wash load using the Modified Universal Soil Loss Equation
(MUSLE) method and bed load using the Zeller-Fullerton equation, as documented in the District's River
Mechanics Manual (Ref. 13). For wash load calculations, the tributary area soils information was obtained from
GIS files provided by the District (Ref. 12). For bed load calculations, the grain size distribution from the wash
sand bed samples (D84=4.0mm, D50=1.2mm, and D14=0.2mm) (Ref. 1) was used. Tributary wash cross-
section geometry was obtained from the one-foot contour interval topography provided by Cooper Aerial (Ref. 3).
The Rational Method was used to calculate peak discharges and runoff volumes (see Section 2.8). A comparison
to the HEC-1 output indicates that the Rational Method overestimates the runoff volume for large tributary areas.
An adjustment factor of 0.8 was found to be appropriate and was applied to the runoff volumes from large tributary

areas (Appendix C).

creative engingering sotutions

Hydraulics

It should be noted that the slope lengths and percent éiooes for the sediment yield céléuiétioﬁs are different
from those used for the Rational Method calculations. For the Rational Method calculations, the slope lengths and
percent slopes were measured from the longest flow path. For the sediment yield calculations, the slope lengths
usually refer to the travel distance of sheet flow and are required to be less than 400 feet. In this project, the slope
lengths were set to be 300 feet. The percent slope for the sediment yield calculation was measured from the
upstream sheet flow area, not from the longest flow path.

Four tributary washes, SFQ7, SF08, SF14, and SF17 (Figure C.1 and C.2 in Appendix C), were identified to
be major sediment contributors. Two in-line basins will be located within Reach 8 to collect and trap sediment
from SFO7 and SF08. One sediment-trapping basin is located at the north end of Reach 5 to collect and trap
sediment from SF17. One in-line basin will collect and trap sediment from SF14, and two 48-inch pipes
downstream of the basin will divert flow across Jackrabbit Trail to Reach 6. The crest of the culvert drop inlet was
set one (1) foot above the existing channel bottom. The diversion calculations are included in Appendix G.

Each sediment basin was designed with a storage volume sufficient to accommodate the tributary
sediment yield from the 100-year event. Storage volume calculations are provided in Appendix C. The flow
velocities at the tributary washes and sediment basins were also checked to ensure a significant velocity reduction
at the basins.

3.6 Emergency Spillway Scour Analysis and Erosion Protection

One 66-inch and one 78-inch pipes will cross under the Emergency Spillway, which is currently under
construction as a part of the Phase 2 Remediation (Ref. 37). A scour analysis was conducted for this crossing
and the SITES (Ref. 38) model was updated by URS (Ref. 35). The general scour depth was analyzed using
Blench's equation (Ref. 13) and the PMF discharge of 26,838 cfs was used (Ref.35). The bedform scour depth

was calculated using the equation DOMS18 (Ref. 13) and the anti-dune height equation (Ref. 13).

~ February 2011
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The low flow scour was estimated to be one foot. The local scour.depth downstream of the bipe crossing
were calculated using the Zimmerman and Maniak equation (Ref. 13). In" compliance with ADWR’s requirement,
two ways were used to estimate the total scour depth. The first one is to estimate the local scour depth with the
average particle size D85 and to estimate the total scour depth with a safety factor of 1.3. The second one is to
estimate the local scour depth with the minimum p-article size D85 and to estimate the total scour depth with a
safety factor of 1.0. The greater one of two results was selected for the erosion protection design. Three soil test
pits were developed for this project at the emergency spillway, and the average and minimum D85 are 5.0 mm
and 4.76 mm, respectively. The calculations are included in Appendix D, and the total scour depth is estimated to
be 14.1 feet.

URS had conducted the same calculations with soil test results for the FRS#3 Remediation Project
(Appendix D). Their calculations indicated a total scour depth of 19.6 feet, which resulted from a smaller
minimum D85 of 0.2 mm.

To be conservative, the total scour depth of 20 feet was used for the erosion protection at the pipe
crossing. The erosion measures inciude the upstream and downstream launchable apron and the toe protection
for dikes. The launchable apron, with 7 feet thick riprap of D50=20 inches, extends 16 feet upstream and 40 fest
downstream of the CIPP crossing. The dimensions were sized by the District and followed the District’s Hydraulic
Manual (Ref. 9). The calculations can be found in Appendix D. The toe protection for dikes are designed to the
total scour depth, and riprap sizes are in compliance with the URS design. A slurry backiill and cap was selected
to protect the pipes and reduce the impact of buoyancy.

3.7  Stepped Spillway Design
Stepped spillways were designed to receive flows from ten major tributary washes whose 100-year peak

flows are more than 60 cfs. A riprap stilling basin was proposed immediate downstream of steps to dissipate flow

Hydraulics

Per the reference studies, two types of flow regirﬁe rdttzcur at a stepéed srpillway: Nap‘}[.)e-FIow during low
discharges, and Skimming Flow during high discharges (Ref. 2, 16, 27). The side inlet structures were designed
for skimming flow conditions, with the 100-year discharges. The fluid friction coefficient from Rajaratnam’s study
(Ref. 27) was selected to estimate the friction between skimming flow and recirculating flow trapped between
steps. Calculations were conducted for typical steps with a ratio of 2.0 for horizontal length over height (Appendix
E).

To identify the locations of hydraulic jump along the spillway, a momentum equation was established with
some assumptions (Appendix E). Once hydraulic jump locations were identified, the stilling basin upstream flow
depths were determined, as well as flow velocities within the stilling basins. Based on the estimated velocities, the
ripraps within the stilling basins were sized to be 0.28 foot, however, riprap with a D50 of 18-inches was selected
to protect against uncertain erosions. The lengths of the stilling basins were set to be equal to the hydraulic jump
lengths which were estimated according to HEC-14 (Ref. 6). The stepped spillway calculations are included in
Appendix E and riprap sizing is included in Appendix F.

3.8 Structure Seepage Analysis and Cut-Off Wall Design

The computed scour depth at box culverts and downstream of grade control structures was used to
identify the design depth for cut-off walls (Appendix F). The scour depths are calculated to be less than five (5)
feet and cut-off walls of four (4) and six (6) feet are typically used at the upstream and downstream ends of the
structures.

Lane’s Weighted-Creep method (Ref. 9) was used to analyze the seepage potential and piping risk along
structure foundations. The calculations provided in Appendix F indicate that the 4-foot and 6-foot cut-off walls will
effectively prevent potential seepage flow under the box culverts and grade control structures, however deeper cut-

off walls are required for stepped spillways.

energy.
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Diversion at Liichfield Heights

Flow which approaches Jackrabbit Trail from the west within an existing drainage path through the
Litchfield Heights development (Reach 6) will be conveyed across Jackrabbit Trail to the channel via two 48-inch
pipes. Flow split calculations were performed to determine the amount of flow that will be diverted through the
culvert, versus flow that will continue south within the existing channel along the west side of Jackrabbit Trail. The
capacities of the pipes and the existing channe! at various water surface elevations were calculated and presented
in Appendix G. The drop inlet structure on the box culvert was sized such that when a 100-year peak flow of 556
cfs approaches, 256 cfs will be diverted east across Jackrabbit Trail to the proposed channel, and the remaining

flow of 300 cfs will continue to the south, fully contained within the existing channel.

3.10 Wasteway Flows to Beardsley Canal and Wash

One of the two Principal Spillway pipes (east pipe), i.e. the gated outlet, will remain for use as an
emergency wasteway. This wasteway will only be used if the operation of FRS#4 does not allow a discharge or if
construction of the outfall channel is incomplete.

The inundation effects from the wasteway outflow were analyzed and mapped (Figure 4). The wasteway
discharge of 221 cfs from the gated outlet occurs when the water surface elevation in the FRS#3 reservoir
reaches the crest of the emergency spillway, i.e. 1,212 feet (NAVD 88) (Appendix A). Under this condition, no
flow will be discharged from the emergency spillway, and the downstream flood inundation will be dominated by
the discharge of 221 cfs.

The flow depths from the normal depth calculations were used to identify the inundation area along the
wasteway between the impact basin and Beardsley Wash. The flow depths for a typical wasteway cross-sections

with 14-feet bottom width and 2.5-10:1 side slopes vary from 1.9 feet to 2.5 feet. The inundation along the

=~
& HoskineRyan Consultants, inc.
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wasteway was identified based on the estimated flow depth range and the proposed grading atvabloﬁg the
wasteway. The normal depth calculation and the inundation are included in Appendix H.

A steady flow HEC-RAS model was prepared for the inundation along Beardsley Wash. Cross-section
geometries were obtained from the one-foot aerial mapping prepared by Cooper Aerial in December 2009. Cross-
sections were located along the wash every 200 feet, except at the Beardsley Canal overchute and where trails
cross the wash. Ineffective flow areas were identified at some cross-sections where water can pond. Due to the
density of the existing vegetation, a Manning’s ‘n’ roughness coefficient of 0.045 was chosen for the entire wash
along the Beardsley Canal. The justification of Manning’s ‘n’ selection is provided in Appendix H.

The HEC-RAS model output is also included in Appendix H. Results from the normal depth calculations
and the HEG-RAS model were used to delineate the inundation area shown in Figure 4. The potential flood
inundation area occurs along the west side of the Beardsiey Canal, southward toward an overchute that is located
south of Bethany Home Road.

3.11 Riprap Sizing
Riprap sizing is according to the River Mechanics Manual (Ref. 13) and HEC-14 (Ref. 6). Three sizes are
selected, D50= 9 inches, 18 inches and 20 inches.

Riprap of D50=9 inches is applied at grade control structures, culverts, the stilling basins of stepped
spillways, the storm drain oulet collecting off-site drainage, and the impact basin at Reach 9.

Riprap of D50=18 inches is applied at the stiling basins of stepped spillway and the slope of the silt basin
at Station 244 +00.

Riprap of D50=20 inches is applied at the emergency spillway to protect the CIPP pipe crossing.

The calculations are provided in Appendix F.

Cs
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APPENDIX C — SEDIMENTATION ANALYSIS

C.1  MAPS OF TRIBURATY BASINS AND WASHES

FIGURE C.1 - TRIBUTARY BASIN AND WASH MAP 1

-~ February 2011
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Appendix C - Sedimentation Analysis
C.3  SEDIMENT YIELDS

WT03
Sediment Yield - DDMSW Output

D 2Year 5 Year 10Year | 25Year | 50Year | 100 Year | Design Annual
1D 2Year 5 Year 10 Year 25 Year 50 Year | 100 Year Design Annual SF19 [Peak Flow, O (o) 3 3 T >3 0 35 5
SF05  |Peak Flow, Q (cfs) 1 16 21 29 38 46 46 Volume (AF) 0.74 0.96 1.13 1.52 1.87 2.21 2.2 s
Volume (AF) 1 1.3 1.53 2.06 2.54 2.99 2.99 Wash Load (AF) 0.002 0.002 0.003 0.004 0.005 0.006 0.006 0.002
Wash Load (AF) 0.002 0.003 0.004 0.005 0.007 0.009 0.009 0.002 Bed Load (AF) 0.001 0.001 0.001
Bed Load (AF) 0.001 0.001 0.001 0.003 0.004 0.006 0.006 0.001 Total Yield (AF) 0.00 0.00 0.00 0.00 0.01 0.01 0.007 0.002
Total Yield (AF) 0.00 0.00 0.01 0.01 0.01 0.02 0.015 0.003 SF20 |Peak Flow, Q (cfs) 5 3 10 14 13 75 2
SF06  [Peak Flow, Q (cfs) 8 11 14 20 26 31 3 Volume (AF) 0.47 0.6 0.71 0.96 118 1:39 1:3!
Volume (AF) 0.62 08 0.95 1.28 1.57 1.85 1.85 Wash Load (AF) 0.001 0.001 0.001 0.002 0.003 0.003 0.003 0.001
Wash Load (AF) 0.001 0.002 0.002 0.003 0.004 0.004 0.004 0.001 Bed Load (AF)
Bed Load (AF) 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001 Total Yield (AF) 0.00 0.00 0.00 0.00 0.00 0.00 0.003 0.001
Total Yield (AF) 0.00 0.00 0.00 0.00 0.01 0.01 0.005 0.002 SF2l [Peak Flow, O (of0) T 3 0 o 50 79 79
SF07 _ |Peak Flow, Q (cfs) 71 112 144 211 270 329 329 Volume (AF) 3.7 479 5.66 7.57 9.43 11 1
Volume (AF) 8.84 11.45 13.53 1819 2239 2641 26.41 Wash Load (AR 0.006 0.009 0.011 0.016 0.021 0.025 0.025 0.006
Wash'Load (AF} 0.012 0.019 0.024 0.034 0.044 0.054 0.054 0.013 Bed Load (AF) 0.008 0.009 0.005 0.009 0.013 0.018 0.018 0.005
Bed Load (AF) 0.034 0.05 0.062 0.096 0127 0.145 0145 0.036 Total Yield (AF) 0.01 0.02 0.02 0.03 0.03 0.04 0.043 0.011
Total Yield (AF) 0.046 0.069 0.086 013 0171 0.199 0199 | 0049 St22  [Peak Flow, Q (ofo) 30 1 5 = 01 1 1
SF08__[Peak Flow, Q (cfs) Il 110 141 202 262 310 310 Volume (AF) 25 324 3.83 5.13 6.39 7.45 7.45
Volume (AF) 7.87 1019 12.04 1624 20.05 2332 233 Wash Load {AF) 0.004 0.005 0.007 0.01 0.013 0.015 0.015 0.004
Wash Load (AF) 0.009 0.013 0.017 0.024 0.031 0.037 0.037 0.01 Bed Load (AF) 0.002 0.003 0.005 0.007 0.01 0.012 0.012 0.002
Bed Load (AF) 0.043 0.065 0.083 0.124 0.122 0132 0.132 0.046 Total Yield (AF) 0.01 0.01 0.01 0.02 0.02 0.03 0.027 0.006
Total Yield (AF) 0.05 0.08 0.10 015 0.15 0.17 0.169 0.056- SF23|Peak Fiow, Q (6%5) 20 % 3 %2 5 1 P
SF09 __ |Peak Flow, Q (cfs) 14 21 26 36 45 55 55 Volume (AF) 1.55 2.01 237 317 3.95 4.61 461
Volume (AF) 0.94 1.22 1.44 1.93 2.39 2.79 2.79 Wash Load (AR 0.003 0.004 0.005 0.007 0.009 0.011 0.011 0.003
Wash Load (AF) 0.002 0.003 0.004 0.005 0.006 0.008 0.008 0.002 Bed Load (AF) 0.002 0.003 0.003 0.005 0.004 0.004 0.004 0.002
Bed Load (AP 0.002 0.002 0.002 0.003 0.005 0.002 0.002 0.002 Total Yield (AF) 0.01 0.01 0.01 0.01 0.01 0.02 0.015 0.005
Total Yield (AF) 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.004: : SF24_ [PeakFlow, 0 (o) 0 50 1% 279 ) 240 70
SF10  |Peak Flow, Q (cis) 42 62 78 111 143 166 166 Volume {AF) 8.74 1131 1337 17.89 2228 25.99 25.99
Volume (AF) 3.53 4.57 5.4 7.23 9.01 10.51 10.51 Wash Load (AF) 0.014 0.02 0.026 0.037 0.049 0.06 0.06 0.015
Wash Load (AF) 0.008 0.011 0.014 0.02 0.026: 0.03 0.03 0.008" Bed Load (AF)
Bed Load (AF) 0.011 0.017 0.015 0.018 0.023 0.028 0.028 0.01 Total Yield (AF) 0.01 0.02 0.03 0.04 0.05 0.06 0.06 0.015
Total Yield (AF) 0.02 0.03 0.03 0.04 0.05 0.06 0058 | 0018 S5 [PeakFiow. O (of5) s 6 ) 2 3% o) )
SF11__ |PeakFlow, Q (cfs) 27 40 48 87 84 98 98 Volume (AF) 071 0.92 1.09 1.46 1:82 212 212
Volume (AF) 1.66 215 2.54 34 4.24 4.94 4.94 Wash Load (AF) 0.002 0.003 0.003 0.005 0.006 0.007 0.007 0.002
Wash Load (AF) 0.003 0.005 0.006 0.008 0.01 0.012 0.012 0.003 : Bed Load (AF)
Bed Load (AF) Total Yield (AF) 0.00 0.00 0.00 0.01 0.01 0.01 0.007 0.002
Total Yieid (AF) 0.00 0.01 0.01 0.01 0.01 0.01 0.012 | 0.008 SF26  |Peak Flow, O (o) 5 5 ) 39 = 50 0
SF12  |PeakFlow; Q {cfs) 45 66 34 120 150 179 179 Volume (AR A 1.02 1.31 155 2.08 2.59 3.02 3.02
Volume (AF) 37 4.8 5.67 7.58 9.44 11.02 11.02 Wash Load (AF) 0.002 0.003 0.004 0.006 0.008 0.009 0.009 0.002
Wash Load (AF) 0.009 0.012 0.015 0.022 0.028 0.034 0.034 0.009 Bed Load (AF) 0.001 0.001 0.001 0.001
Bed Load (AR 0.001 0.002 0.003 0.006 0.008 0.011 0.011 0.002 Total Yield (AF) 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.002
Total Yield (AF) 0.01 0.01 0.02 0.03 0.04 0.05 0.045 0.011 SE2T [Peak Flow, 0 (CF5) Y] % m 5 =9 36 %
SF13  {Peak Flow, Q {cfs) 67 102 129 184 236 282 282 Volume (AF) 1.9 2.48 2.93 3.92 4.88 5.69 5.89
Volume.(AF) 614 7.95 9.39 1257 15.66 18.27 18.27 Wash Load {AF) 0.004 0.006 0.008 0.011 0.014 0.018 0.018 0.004
Wash Load {AF) 0.014 0.02 0.025 0.037 0.048 0.057 0.057 0.015 Bed Load (AF) 0.001 0.001 0.001 0.002 0.002 0.002
Bed Load (AF) 0.021 0.03 0.005 0.008 0.013 0.019 0.019 0.016 Total Yield (AF) 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.004
Total Yield {AF) 0.04 0.05 0.03 0.05 0.06 0.08 0.076 0.031 SF28_ |Peak Flow, 0 (cF5) 64 97 19 170 218 551 761
SF14  |PeakFlow, Q(cfs) 136 201 254 363 465 556 556 Volume (AF) 5.39 65.98 824 11.03 1374 16.04 16.04
Volume (AF) 9.43 12.22 1443 19:32 24.06 28.07 28.07 Wash Load (AF) 0.01 0.014 0.017 0.025 0.032 0.038 0.038 0.01
Wash Load (AF) 0.022 0.031 0.039 0.056 0.073 0.088 0.088 0.023 Bed Load (AF) 0.001 0.002 0.003 0.005 0.009 0.013 0.013 0.002
Bed Load (AF) 0.017 0.029 0.039 0.063 0.097 0.131 0.131 0.022 Total Yield {AF) 0.01 0.02 0.02 0.03 0.04 0.05 0.051 0.012
Total Yield (AF) 0.04 0.06 0.08 012 047 029 0219 | 0045 St29_[PeakFiow. O (05) ) 3 39 o 50 T 216
SF15 _ [Peak Flow, Q (cfs) 30 42 54 76 99 115 115 Volume (AF) 4.83 6.25 7.39 9.89 12.32 14.37 14.37
Voiume {AF) 242 275 3.25 43 5.41 6.32 6.32 Wash Load (AF) 0.009 0.013 0.016 0.023 0.03 0.036 0.036 0.009
Wash Load (AF) 0.005 0.007 0.009 0.012 0.016 0.019 0.018 0.005 Bed Load (AF) 0.003 0.005 0.005 0.007 0.011 0.016 0.016 0.003
Bed Load (AR Total Yield (AF) 0.01 0.02 0.02 0.03 0.04 0.05 0.062 0.012
Total Yield (AF) 0.01 0.01 0.01 0.01 0.02 0.02 0.019 0.005 SF30__ |PeakFiow, 0 (c) 16 53 % T = o 5
SF16 _ |Peak Flow, Q (cfs) 37 53 65 35 119 145 145 Volume {AF) 147 1:51 1.79 2239 2.93 3.48 3.48
Volume (AF) 2.66 3.45 4.08 445 6.79 7.93 7.98 Wash Load (AF) 0.003 0.004 0.005 0.008 0.01 0.012 0.012 0.003
Wash Load (AF) 0.006 0.009 0.011 0.014 0.02 0.025 0.025 0.006 Bed Load (AF) 0.001 0.001 ] 0.001 0.001 0.001 0.001
Bed Load {AF) Total Yield (AF) 0.00 00 0.01 0.01 0.01 0.01 0.013 0.004
Total Yield (AF) 0.01 0.0t 0.01 0.01 0.02 0.03 0.025 0.006 SEal Peak Flow, 0 (Cf5) 39 132 172 245 322 336 386
SFi7 _ |PeakFlow, O (cfs) 58 87 110 157 202 241 241 Volume (AF) 7.48 9.68 1144 1531 1907 2294 2224
Volume (AF) 512 7.63 783 1048 13.05 1523 15.23 Wash Load (AF) 0.012 0.018 0.023 0.033 0.043 0.052 0.052 0.013
Wash Load (AF) 0.011 0.017 0.02 0.029 0.037 0.045 0.045 0.012 Bed Load (AF) 0.025 0.005 0.007 0.013 0.022 0.03 0.03 0.013
Bed Load (AF) 0.024 0.036 0.038 0.059 0.078 0.085 0.095 0.025 Total Yield (AF) 0.04 0.02 0.03 0.05 0.07 0.08 0.082 0.026
Total Yield (AF) 0.04 0.05 0.06 0.09 0.12 0.14 0.14 0.037

AR
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C.4  SEDIMENT BASINS

WT03
Sediment

Siorage

Note:

White Tanks FRS No. 3 Outfall Channel Final Drainage Report
FCD 2009C012

The annual sediment yield and the 100-year event yield were provided. Per the District, the storage volume is required to be not less than the 100-

year event yield.

The velocities in washes and storage area are compared. The velocities in washes were from DDMSW outputs, and the velocities in storage area
were estimated based on discharges and flow areas which are listed below the table.

In-line sediment trapping basins were provided for Wash SFO7, SF08, SF14 and SF17. Those basins were one foot deep.
Culvert #7 was designed to divert flow from the existing channel east of Litchfield Heights to Reach 6. The drop-inlet crest of Culvert #7 was set at
one foot above the bottom of the existing channel. Sediment is assumed to deposit at the sediment trapping basin upstream of the drop inlet.

The sediment of small quantities brought by side flows other than SFO7, SF08, SF14 and SF 17 will be partly trapped at the drop structure aprons
where velocities are below 3 fps.

Velocities (fps) Sediment Quantity (AF) Sediment Storage
: Volume
Reach Side Flow In Storage 100-Yr Bottom Area |  Surface i

In Washes Area Evart Annual Total (AC) Area (AC) Pl?Xged

8 SF07 6.1 0.9 0.199 0.049 0.248 0.180 0.251 0.215

8 SF08 6.7 1.6 @ 0.169 0.056 0.225 0177 0.204 0.190

6 SF14 6.2 34 0.219 0.045 0.264 0.300 0.340 0.320

5 SF17 6.7 0.9M 0.140 0.037 0177 0.100 0.305 0.193

[1] Discharge = 500 cfs, average flow area = 600 sq ft

[2] Discharge = 700 cfs, average flow area = 450 sq t

[3] Discharge = 300 cfs (with 256 cfs being diverted by Culvert #7), average flow area = 100 sq ft
[4] Discharge =241+300=>541 cfs, flow area = 600 sq ft

S e e S T e e e B D R e

=~
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APPENDIX G — DIVERSION AT LITCHFIELD HEIGHTS

WT30

Litchfield Heights Diversion

Drop inlet weir width, L= 45 ft

Drop inlet weir elevation = 1741 1t (NAVD88)
Wash flow line = 11731 ft (NAVD88)

Note: The wash discharges were calculated using FlowMaster with a cross-section and wash slope obtained from the
topo provided by Cooper Aerial. Weir discharges were calculated using the weir equation with ¢=3.0.

B Hoskin«Ryan Consultants, mc.

WSEL (fi) Flow depth (ft) Wash Discharge (cfs) | Weir Discharge (cfs) | Total Discharge (cfs)
11741 1 30.22 0 30.22
1174.3 1.2 46.94 12.07 59.01
1174.5 1.4 66.75 34.15 100.90
1174.7 1.6 93.16 62.74 155.90
1174.9 1.8 120.76 96.60 217.36
11751 2 166.27 135.00 301.27
1175.3 2.2 217.48 177.46 394.94
1175.5 2.4 274.36 223.63 497.99
1175.7 2.6 336.72 273.22 609.94
1175.9 2.8 404.43 326.02 730.45

The capacity of (2) 48" RGRCP pipes was calculated using the Dodson program. To pass a flow of 326 cfs, the required
headwater for the culvertis 1168.0+7.86=1175.86 ft, which is slightly less than the WSEL at the wash, 1175.30 fi.
Therefore, it is the drop-inlet crest that controls the flow, not the cuivert.

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 29, 2010

DESCRIPTION VALUE
Culvert Diameker (EE) ool vismcms o5 bamas me s sai s e et s &5 s oos 4.0
FEHWA (CHATE NUMBEY S 5 5 5 5 5506 60 80005 ot 6.5 o 505 505 e m fos 5 191 5 w500 160 sisl v 3 o1 o i8hm 105 oo

FHWA Scale Number (Type of Culvert Entrance)................ 2
Manning's Roughness Coefficient (n-value)................... 0.013
Entrance Loss Coefficient of Culvert Opening................ 0.5
CULVETE TETGER. TEE) 5 0 e e ome o s v Stoioinie or's i o 1ot o oot w/iwg o500 0 o fvei o G008 ot w105 o 190.0
Invert Elevation at Downstream end of Culvert (ft).......... 1,166.7
Invert Elevation at Upstream end of Culvert (ft)............ 1,168.0
Culvert Slope (Eb/EL) ...t i e it i e 0.0068
Starting Flow Rate (Cf8) s eusessmsmsmiooms 05 aime s @ brs s s 163.0
Incremental Flow Rate (cfs)......... ..ot 0.0
Ending Flow Rate (CES) .. ...ttt it it i ii e 163.0

creative engineering solutions

Appendix G — Diversion at Litchfield Heights

Starting Tailwater Depth (Et) .o u: oo omms s s os oo s s sensas 2.8
Incremental Tailwater Depth (ft).............. .. ... ... .. .... 0.0
Ending Tailwater Depth (£t)...........o.iiriiiinienninen.. i 258
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
16310 2.8 7.86 6.31 4.0 3.69 4.0 12.97

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com

All Rights Reserved.

According to the rating curve in the table, a flow of 256 cfs will be diverted through these two 48-inch pipes from
the 100-year peak flow of 556 cfs from SF14 (Appendix C.2). The remaining flow of 300 cfs will be conveyed by

the existing channel.

February 2011
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A.2.3 Excerpt from White Tanks FRS #3 Outlet Channel, Clean

Water Act Section 404 Report (Ref. 17)
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be provided below the surrounding grade.

7. Erosion and Accretion Patterns
The channel improvement project will improve erosion and aceretion patterns during periods of flow.

8. Aquifer Recharge
There will be no recharge within the channel

- 9, Baseflow

”

The modified channel will retain the existing baseflow.

10. Mixing Zone, in light of the depth of water at the disposal site; current velocity, direction and
variability at the disposal site; degree of turbulence; water column stratification; discharge vessel
speed and direction; rate of discharge; dredged material characteristics; number of discharges per
unit of time; and any other relevant factors affecting rates and patterns of mixing

The Jackrabbit Wash is an ephemeral channel, which only flows in response to rainfail and stormwater
discharge events. Consequently, there will be minimum impacts to the mixing zone.

B. Anticipated Changes to the Biological Characteristics of the Aquatic Environment
1. Special Aquatic Sites (wetlands, mudflats, coral reefs, pool and riffle areas, vegetated shallows,

sanctuaries and refuges, as defined in 40 CFR 230.40-45)
There will be minimum impact to special aquatic sites. Aquatic Sites could be created in off-site in-lieu

fee mitigation areas.

2. Habitat for Fish and Other Aquatic Organisms
There is not suitable habitat for fish or other aquatic organisms.

3. Wildlife Habitat (breeding, cover, food, travel, general)
There will be minimum impacts to habitat breeding, cover, food and travel.

4, Endangered or Threatened Species

According to data provided by the AGF and USFW on this area, there have been no T&E species
identified in the project area.

a. Listed endangered and/or threatened species or designated critical habitat present on site:

‘There have been no L&E species identified at the site.

b. Proposed listed endangered and/or threatened species or proposed critical habitat present on
site: There is little habitat for T&E species present on the site.

c. Compliance with ESA - Formal/Informal consultation or conference:

5. Biological availability of possible contaminants in dredged or fill material, considering
hydrography in relation to known or anticipated sources of contaminants; results of previouns
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A.2.4 Final Plans for the Construction of White Tanks FRS No. 3

Qutfall Channel, Final Design (Ref. 7)
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

PLANS FOR THE CONSTRUCTION OF
WHITE TANKS FRS NO.3 OUTFALL CHANNEL

PCN 470.04.32
FCD CONTRACT NO. 2009-C012
FCD CONSTRUCTION CONTRACT NO. 2010-C031

DISCLAIMER:

THE TOWN APPROVES THESE PLANS FOR CONCEPT
ONLY AND ACCEPTS NO LIABILITY FOR ERRORS
OR OMMISIONS.

BY:
TOWN OF BUCKEYE ENGINEER DATE
ISSUE RECOMMENDED BY:
PROJECT MANAGER DATE
ISSUED FOR PUBLIC BIDDING BY:
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THE FLOOD CONTROL DISTRICT
DISTRICT 1 FULTON BROCK
DISTRICT 2 DON STAPLEY
DISTRICT 3 ANDY KUNASEK
DISTRICT 4 MAX WILSON
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CAUTION A NON-DISTURBANCE AREA WILL BE TAPED OFF
EXISTING OVERHEAD/UNDERGROUND AROUND THOSE EXISTING TREES THAT WILL BE [7] SIGN TO BE REMOVED/ RELOCATED 2 EA
ELECTRIC, GAS, CATY, TELEPHONE, WATER, PRESERVED. AS NECESSARY g
SEWER & FIBER OPTICS CONTRAGCTOR TO =
VERIFY EXACT LOCATION OF EXISTING P
LINES PRIOR TO CONSTRUCTION i
w
(@)ENCANTO BLVD CULVERT o
STA 8+62.33, N LINE
é%é"'sZEET sT10 T () CONSTRUCT ()
16'X7' CBC SO osTesTe L (1) CONSTRUCT EARTHEN CHANNEL
Soon :’;‘;’AVS PLAN SEE SHEET G15 @coxgrguczc 14 WIE_ MANTENANCE 1377 SY
.
- w
EXIST R/W INV="84.00 FOR LOW FLOW CHANNEL € @170 SLILLWAY #2 @consmucr GRADE CONTROL 1453 SF | w
STRUCTURE RETAINING WALL =
STA_125+85.12 MZDOT i CONTROL SEE SHEET G27 SO0t (SEE DETAIL SHEETST46) =
3 GRADE CONTROL SEE SHEET ST51 (9 CONSTRUCT BOX_CULVERT PER s3LF| S
STA 125+45.43 2 STRUCTURE #3 9@@ s =
STA J25:45. @ s STA 13740153, LOW FLOW CHANNEL (5) CONSTRUCT CONCRETE HEADWALL, 1,760 SF | =
] an o 19100' LT TOP OF SANK- Zgﬁ DETAL SHEETS ST11 & ST12 =]
\ Q
t‘;“ h! o\ N 502340018 JOINTS NEEDS TO BE REMOVED)
o <2< o S, | A .INSTALL HANDRAIL PER DETAL 581 LF
o P N S T 23 T R o Sl T W oot o = @/NsrAu. 4-STRAND SMOOTH WIRE 1901 LF
: = T FENCE PER DETAIL SHEET D05
Cb 9 éj{ ! .co:vsmucr MAINTENANCE RAMP, 109 sy | .,
e\ S : a- A/ ABC) FER DETAIL SHEET D12 @
— s Ul T4 .INSTALL RIP-RAP (D50=9",18" THICK “ocy | =
EXIST DIR — e T COLOR SHALL MATCH 3" MINUS ROCK -
ROAD ~—f—=S= =T A= MULCH COLOR OR SIMILAR w
o g/ 2= il = 0 (10 CONSTRUCT SIDE FLOW SPILLWAY 204 SF | ©
IS 5 i = RETAINING WALLS (SEZ DETAL
O = il ¥ oC SHEET ST51)
S 7 i S, INSTALL REMOVABLE BOLLARDS 8EA|
Sk ; ! S PER DETAIL SHEET D02
4 Sl
?ﬁ dl’ | Ty 12 6' WIDE GROUTED RIP-RAP_DOWNDRAIN 34 cy [=
BF = *T D50=9", 18" THICK) PER DETAIL SHEET 3
NG NG 11 COLOR SHALL MATCH 37 MINUS ROCK =
- @MULCH COLOR OR S S
< CONSTRUCT RGRCP cuss |V STORM 136 LF
=S ] =3 DRAIN PIPE (SIZE PER PLAN) =
ni= ; : "”;: 49 CONSTRUCT HEADWALL PER MAG STD 1EA B
= " = - § < DETAIL 501-4 3
' i3 7 I @Box CULVERT STORM_DRAIN PIPE 1 EA
SYSTEM 2 : A et ~ i Y B SN S - ONNECTION, PER DETAIL et sTas .
18" SD > < T STA 9+37.33=——— 153 S—T— MARICOPA courva* = 1< SN— (NON-PAY TEM) g
{87 LF \E, Ao 208K L\T = e =l .INSTALL GATE TYPE 1,PER DETAIL 2 EA
S= 0.0287 FT/FT ¥ - — — \-“7 sl A e —— NOI%ET) D05 (UNLESS OTHERWISE
FOR PROFILE SEE x — —r L =4 —-m-- gy — " N p—gf P o—— g
i T “j"‘“ "_’/ ey — _/° B ji S ( . a @gggszggcgrsT8§¥AIIZR;§”¥52%N§HA°4AG TEA Ll w
@gggag«;a;. 1o+oo.éa E 5 s oy “Niozemz EXIST TREE TO BE NON-D/STURBANCE S E'Si e o STD DETAIL 522 i i
: 502870288 — ~INV= 98.73 RREPSRVED(IYF) g3 | 'm I .corvsmucr CATCH_BASIN. PER 2EA |2
STA 9+57.5 /,/ S o] i —— e STD DET 530 TYPE *A" =
000 I — /7" ] ik wg | .INSTALL GROUTED RIP-RAP ascy |2
INV 1098.60 ~ (D80=g" 16" THICK) COLOR =
SYSTEM 2 SYSTEM 2 8 LF —— MATCH 5 MINDS. RoCK -
18" _SD 77)-256.96.0.00 S= 0.0125 FT/FT REACH 2 WULEH' COLoR OR SMILAR @
21 LF fCE FOR PROFILE SEE ey @THICKENED EDGE PER MAG STD 1712 LF
S= 0.1048 FT/FT 71\% xfs;e 33-50 SHEET D06 JACKRABBIT TRAIL Sale: Tk k. DET 201 TYPE A ’ | —
e g RSTA 9+57.51 el @/NSTALL RIP-RAP (DS0=18" 36" THICK) 10 CY [~
4 "SYSTEW 2 S0' LT COLOR SHALL MATCH 3" MINUS RGC
e N € ENcaNTO BLvD G5 ,A.’.’,”_V,_,,’??‘.’,_”? .............................................................................................................................................................................................. : shillos ol s
-------------------------------------- (23 CONSTRUCT_ 16' DRIVEWAY PER MAG 250 SF
&2 Ofioss Frer : 8 SuOnp 02 S
L0 .. TOB= 1099.69.....\...j....... ! ers Ry oo LR L AN . = CONSTRUCT GRADE CONTROL 108 CY
‘FOR PROFILE SEE P
- SiEET fos ; S STRUCTURE APRON AND CUTOFF -
.................................... ; - ; £ " =
‘ 2 @ccwsmucr SIDE FLOW, SPILLWAY Hcy | <
; APRON AND CUTOFF ~
ki 2 N N 4% B § W e | e T o e e e
)
P_JI .................. % ................................................................................................
& B HoskineRyan Consultanis )
[N R () AR N Bt — e | e \ crative engineering soluions g
™ B
o © ‘ 6245 N. 24th Parkway, Sulte 100, Phoenix, Arizona 85016 =]
- T (e (G P W e e S=0001Q FT/ET Offica: (602) 252-8384 Fax: (802) 252-8385 www.hoskinryan.com T
1098 | k= : UTIUTY RELOCATION Q100 ) g
i i S v 1] | 48 FLOOD CONTROL DISTRICT
w : A 17
,,,,, % ICEIN. DRI S, ST Sy o -~S=00010 ETAET = o550 5500 bt mmeifnin fmmsiimsimmiasntmnin sl oA s N gt oot ot e v Mg I; @ OF MARICOPA COUNTY 8
, ~ STA 131+13 14 = 1094 = S
1094 | L R AL i LR i S
|, —
....... - e G WHITE TANKS FRS NO.3 -
é <§( OUTFALL CHANNEL e
5‘ t090 | =N \spoosond X e o T Y S RN TR O OO S SRR . | FCD 2009C012 2
2 : 8Y DATE | =
________ g.TéUwg;e‘-'gG“”' e TR e e i
: N N STAFF 11/10
-]
. f086 | WAl D 3R SR | o T TATY (SR SOTTTRP: R IS SO S D S . GRADES SHOWN o emoss e CHECKED [ o BT o
| 4 CUTOFF WALL - ADJUS NEED TO BE MADE TO -
.............................................................................................................................................................. s éﬁ?ﬁv%”% IBOF}\’_“ ;‘HICKNESS OF ROCK MULCH, PLAN AND PROFILE o
H A w0
1082 : . :
- 125 128 729 130 131 7132 733 134 DRAWING NO. CO4 | SHEET 56 OF 204 |
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REMOVE
CAUTION ~ =
EXISTING OVERHEAD/UNDERGROUND
ELECTRIC, GAS, CATV, TELEPHONE, WATER,

SEWER & FIBER OPTICS CONTRACTOR TO VA\ST14-ST16
VERIFY EXACT LOCATION OF EXISTING \STIJ/VIRGINIA AVENUE
LINES PRIOR TO CONSTRUCTION PAVING PLANS

J

GENERAL

A NON-DISTURBANCE AREA WILL BE TAPED OFF A A CULVERT
AROUND THOSE EXISTING TREES THAT WILL BE '

24.00' RT
PRESERVED. SEE SHEET ST14

fgg‘ 451,3?[‘5-93 16'X7' CBC
: SPILLWAY #11
SEE SHEET
FOR LOW FLOW CHANNEL ¢ ST55

CONTROL SEE SHEET G27
STA 138+46.23

() _CONSTRUCT ()
(1) CONSTRUCT EARTHEN CHANNEL

@CONSTRUCT 14' WIDE MAINTENANCE 1,446 SY
FOR CHANNEL ¢ CONTROL ROAD (2" AC OVER 6" ABC)
23.10' LT SEE SHEETS G15 (3) CONSTRUCT GRADE CONTROL 1,404 SF
16'X7' CBC STRUCTURE RETAINING WALL

LOW FLOW CHANNEL (SEE DETAIL SHEETST46)

TOP OF BANK @CONSTRUCT BOX CULVERT PER 48 LF
DETAIL SHEET ST14

W
2 ‘ @CONSTRUCT CONCRETE HEADW, 1,510 SF
S

STA 8+70.07,
INV= 07.87

GRADE CONTROL
STRUCTURE #4
STA 135+10.65,

(3X6)2?
130.95' LT

SEE SHEET ST46

SPILLWAY #3
2369 STA 135+53.42,
179.81' LT
SEE SHEET
ST52

VIRGINIA AVE

‘_|25' DRAINAGE ESMT

PER DETAIL SHEETS ST15 & ST16
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)

INSTALL HANDRAIL PER DETAIL 592 LF

@INS 4-STRAND SMOOTH WIRE 2,013 LF
FENCE PER DETAIL SHEET D05

.CONSTRUCT MAINTENANCE RAMP, 218 SY
ABC) PER DETAIL SHEET D12

® INS"'ALL RIP-RAP (D50=9", 18" THICK, 520 CY
COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@CONSTRUCT SIDE FLOW SPILLWAY 280 SF
RETAINING WALLS ETAIL
SHEET ST52 AND
INSTALL REMOVABLE BOLLARDS 8 EA
PER DETAIL SHEET D02

{2 6 WIDE GROUTED RIP-RAP_DOWNDRAIN 34 CY
D20=9%, 18" THICK) PER DETAIL SHEET
11 COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@CONSTRUCT RGRCP CLASS | 109 LF
STORM DRAIN PIPE (SIZE PER PLAN)

HEADWALL PER MAG STD DETAIL 501-1 1EA
%Q_E.SDM-Z L-TYPE UNLESS OTHERWISE

45 BOX CULVERT STORM_DRAIN PIPE 1 EA
— CONNECTION PER DETAIL SHEET ST43
(NON-PAY ITEM)

x sy : s Saa SRS {8 INSTALL GATE TYPE 1,PER_DETAIL 2 EA
ATy ;2“7‘?5 i = e R .No% 1, 008 (UNLESS OTHERWISE

Lot

J 1 auanmimies |

i

/A

v
H

DETAILS

A ;\ o

e

3 EXIST DIR

=="STA G+16.01———
16.00' LT

T ROAD—/

STA 134+00.00
MATCH SHEET C04

‘T‘OW’{V OF BUCKEYE
137 -

' T _MARICOPA COUNTY =T

5

STA 143+00.00
MATCH SHEET C06

\
[SUrsy

|

mee:— —;f TiE — —¥

= : =
L. JURISDICTION LINE=—"5 "” — /| \ﬁ T\ systels ,— — == -
50266007 ~ s /
"SYSTEM 3

7
i \ 4 A\ \18"_sD ,
/,ﬁ\ P 6 -‘—}1 31 LF 50‘ 5016A
1 il i s T\ & sorte eyer
[ / ‘ - — 9+48.13,00.00" " EXIST R/W| | “\FOR PROFILE SEE
EXIST DIRT ROAD INV= 08.80 N

] @D INSTALL SROUTED RIP-RAP 93 CcY
D50=9", 18" THICK) COLOR
PALL MATCL 5% UIRUS. RoCK
l MOLGH COLOR "OR SMILAS

.CONSTRUCT STORM DRAIN MANHOLE 1EA
PER C STD DETAIL P-1520 & MAG

40’
EXIST R/W!
MCDOT

RIM= 1480 v Mcoor ! - SHEET D08

= 08. 130+52.20 N SYSTEM 3 57D Berai’s
Lel o 10+00.00 E 18" SD =

X v Ej
REACH 2 3 77.93' LT 20 o0 2 4 .Z';EITCK2 GI;IE'PY PEEDGE PER MAG STD 1,760 LF

78 LF
- e e S= 0.0108 FT/FT S ™
RAB Soale: 1°=40" Horiz, INSTALL RIP-RAP (D50=18", 36" THICK 35 cY
JACK BIT TRAIL Scale: 1*=4' Vert. @c OLOR SHALL MATCH 3" MINUS R
: , ‘ : - - : - ‘ _ _ MULCH COLOR OR SIMILAR
€ VIRGINIA AVE 32 ‘ : : » ; : :

_________ ’0 : : : : : : : @CONSTRUCT 18’ DRIVEWAY PER MAG 250 SF

, STD DET
! EXIST GROUND @ ; : i § ; : : : : : ; : @corvsmucr GRADE CONTROL 112 oY
"€ CHANNEL =~ : ; e . : : : . AN N

45342 1

STRUCTURE APRON AND CUTOFF
T e e S e e S e e S T @CONSTRUCT SIDE_FLOW SPILLWAY 31 ¢y
e APRON AND CUTOFF WALL
s
[T N
-B5e

\

B D D M e e . IR s S T T R A S
e O s e s RO RS SO SO SoySsi W | WU U (S [ NN L NN e W P T ‘Haskm-RyanConsuitantsns

: : TR B O U P ceiieireenenn s | S=0,0080. . ; " : ; eaﬁnzmmmsumoommmasms
"""" : 2 : - : : : : : : 3 Office: (602) 252-8384 Fax (602) 252-3385 www.hoskinryan.com

STA 134+4904
8' CUTOFF WALL

, : : : , .f@‘x FLOOD CONTROL DISTRICT

' x 4 v : - : : » ‘ ' S : SN » : : : : 1 R OF MARICOPA COUNTY

1102 | radl S AW 5 e VAT I / I S0 N e e S - LIS j : 1 : ; : ] ; S 4
2 .

| soiL BoRINGs | | CRoss secrions | | LANDSCAPE | | sTRUcTUREs | (CUISISNEGWSl |

i
e SNS00010:FTIFT/ S NG FQT.T.‘?M.E".’.’WNE‘- N WHITE TANKS FRS NO.3
8 STA 135+20.26 R OUTFALL CHANNEL
E,,zop_a__, [ Vi W o ' 4,'_QU.T.OE L WALL : SRR W TORUT S S 3 EokSetons BB RO SN o LSS OSSN SN £ N . | W - S .1098. FCD 2009C012
: i ! : . LOW FLOW CHANNEL—: "\ STA 138+99.30 — <™ STA 139+77,24
» 8" CUTOFF WAL SE 4" 'CUTOFF WALL 8Y DATE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S e e T R St Ll B ST SRR NN e o
i : : : : : : : : : : : : : : TAFF 11/10
L1084 TR g Sl S S SRER. on WL SO MR . SRORCTON. SUSNRNE - o o SON e DGR O SO e DO (ST ([ P SR S SR SO S, . SR GRADES SHOWN ARE FINAL GRADES AND RS T T . N S
= : : : ' : ? : i : : ACCOUNT FOR ”T%SKLSSSEO#"BSCE"WLCH o T -
...... TL' e e e e s il e o R Dl S S s PAVING AND RIP RAP. mfl?“‘gﬁ PLAN AND PROFILE
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CAUTION
EXISTING OVERHEAD/UNDERGROUND
ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO
VERIFY EXACT LOCATION OF EXISTING
LINES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROQUND THOSE EXISTING TREES THAT WILL BE

®

PRESERVED.

= FOR CHANNEL § CONTROL

@ ~

w FOR LOW FLOW CHANNEL € SEE SHEET G16 fg;\sglsg;so.w ® £
GRADE CONTROL w CONTROL SEE SHEET G28 GRADE CONTROL - a
STRUCTURE #5 o STRUCTURE #6 3 E
STA 143+76.61, 2 Y SPILLWAY #4 ST FedD STA 148+25.70, LOW FLOW CHANNEL Q
130.95' LT 3 H STA 144+15.35, 115.00' LT i § s s o
SEE SHEET 3 o 179.81' LT SEE SHEET - 5 151+15.04,
ST47 o | SEE SHEET ST47 o g

N - -

N —- \t128 2 L= \
B 80BN N S N Sy, ey \ s, i

!
' DRAINAGE ESMT
j FCD

STA 143+00.00
MATCH SHEET CO05

STA 152+00.00
MATCH SHEET C07

[ | REMOVE [ |

=0 / w g . _/ £ = e STA 115+22.5
c | IST TREE TO BE—/* | N AiGra2bl
| NON-DISTURBANCE SCeOIon s < ¥ EaE JEL 18 [RS sozosorrn OMOFFSET 107E LT
50266008A 3 PRESERVED (TYP) =] a1 — T W= 14
LINE 14 i 50266011 %3 T — s
i e} : <= == S \L\ Nl
1‘8‘ - —— . _ oy — f —
2 EXIST DIRT ROAD e
= REACH 2 e
JACKRABBIT TRAIL SEae gVl

[S/M] SAWCUT AND MATCH EXISTING 14 SY

PAVEMENT

() CONSTRUCT ()

@CONSTRUCT EARTHEN CHANNEL

@CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2" AC OVER 8" ABC)

(3) CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST47)

(@) INSTALL HANDRAIL PER DETAIL
SHEET D02

@INSTALL 4-STRAND SMOCOTH WIRE
FENCE PER DETAIL SHEET D05

(8) CONSTRUCT MAINTENANCE RAMP,
(4" ABC) PER DETAIL SHEET D12

@INSTALL RIP-RAP (D50=9", 18" THICK,
COLOR SHALL MATCH 3" MINUS ROCK

MULCH COLOR OR SIMILAR

.CONSTRUCT SIDE FLOW SPILLWAY
RETAINING WALLS (SEE DETAIL
SHEET ST52)

(®) INSTALL GROUTED RIP-RAP
D50=g" 18" THICK)
MULCH COLOR OR SIMILAR

@5' WIDE GROUTED RIP-RAP DOWNDRAIN
E} 50=9", 18" THICK) PER DETAIL SHEET
11 COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

@INSTALL 4" ABC ON 8' TRAIL

@2 INSTALL GATE TYPE 1,PER DETAIL
SHEET) D05 (UNLESS OTHERWISE

1,392 SY

2,801 SF

484 LF
18681 LF
109 SY

497 CY
320 SF

100 CY

18 CY

65 sY
1 EA

3 PAVED TURNOUT PER MAG STD DET
205 TYPE C (2 1/2" AC OVER 6" ABC)
SEE DETAIL SHEET D13

@THICKENED EDGE PER MAG STD
DET 201 TYPE A

@ VALLEY GUTTER PER MAG STD
DET 240 SEE DETAIL SHEET D13

40 INSTALL RIP-RAP (D50=18", 36" THICK
COLOR SHALL MATCH 3" Mmu ROC
MULCH COLOR OR SIMILAR

@CONSTRUCT GRADE CONTROL
STRUCTURE APRON AND CUTOFF

73 SY

1,820 LF

88 SF

39 CY
215 CY

.CONSTRUCT SIDE FLOW ALEPILLWAY 33 Cy

APRON AND CUTOFF

DATE

BY

REVISION

e s e ket el s s S e i et s e i e s e e E xlsT GRouND . 0 -
ANNEL

\——STA 148+35.70 : : : :
. & CUTOFR WAL+ T T LS s e

CSTA 143486.26. oo 1
# CUTOFF WALL /

FL 1

STA 14746410~ |
&' CUTOFF WALL

&' CUTOFF: WALL

1098

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TQ BE E TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

| auanmimies [ | GENERAL [

DETAILS

‘ Hoskin eRyan Consultants
\ creative enginesring sojutions

Office: (602) 252-8384 Fax: (602) 252-8385 www.hoskinryan.com

FLOOD CONTROL DISTRICT

6245 N. 24th Parkway, Sulte 100, Phoenix, Arizona 85016
2
= OF MARICOPA COUNTY

WHITE TANKS FRS NO.3
OUTFALL CHANNEL
FCD 2009C012

8Y DATE

DESIGNED| PZ,JM 11/10

N STAFF 11/10

CHECKED | PH, MM, JU 11/10

143 144

PLAN AND PROFILE

DRAWING NO. C08 SHEET 60 OF 204
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| | REMOVE [ | )
STA 153+00 TO 184+00
CAUTION "CONTRACTOR SHALL ADJUST POST SPACING AS
EXISTING OVERHEAD/UNDERGROUND NECESSARY TO AVOID INSTALLING FENCE POSTS il g CBZTginggUgggmﬁxgggﬁf,%MWD [57M) sAw PAVGUT AND MATCH EXISTING 14:5Y
T Y TR NB AR i il il POTHOLES BEFORE CONSTRUCTION WITHIN THIS 3
SEWER & FIBER OPTICS CONTRAGTOR
VERIFY EXACT LOCATION OF EXISTING a4 -
LINES PRIOR TO CONSTRUCTION z
SPILLWAY #5 w
8NP sTA 158+34.68, o
A NON-DISTURBANCE AREA WILL BE TAPED OFF 177.50' LT
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED. STA _158+17.14 () CONSTRUCT ()
165.78' LT (1) CONSTRUCT EARTHEN CHANNEL {
@CONSTFUC}' 14 WIDE MANTENANCE 1088 SY
40 40' THOWAS ROAD DIRT ROAD »
Sl dr. STIyTHONAS ROM ExisT ) O SUTACT Sace, g8 Tiac- bl
RIW R/W GRADE CONTROL LOW FLOW CHANNEL (SEE DETAIL SHEETST47) =
BUCKEYE BUCKEYE SYSTEM 4 STRUCTURE #7 CONSTRUCT BOX CULVERT PER wiEE
Q -~ STA 157+86.97, TOP OF PANK DETAIL SHEET ST =
THOMAS RD O STA 154+67.39, 15093 LT =
CULVERT x 95.60' LT : e w CONSTRUCT CONCRF‘TE HEADWALL, 1940 SF | 5
STA 8+62.33 S) 16'x7" CBC TW= 23.00 e <. PER DETAL SHEETS 715 & ST20 =
18.06' RT ) S;STEM 4 # /éVT‘;-AI-?gHOﬁ P STA 156+17.30 ST el | oINS s 2N BE REMOVED)
SEE SHEET_ST18 ? : _— STA _153+96.4 e r -
ENT CBO ; i\ @m0~ @I i e sozszaorp + |sozezoon i INSETEALL HANDRAIL PER DETAIL 816 LF
| = 2 i —— : X (@) INSTALL 4-STRAND SMOOTH WIRE 1,803 LF
I i % I R S ¢ s FENCE PER DETAIL SHEET D05
: ‘_L- ‘ S /i co~smucr MAINTENANCE _RAMP, 109 SY
SPILLWAY #12| ri - 1 \ [ \ i 8 STA 153'%526 A \ : i - = ABC) PER DETAIL SHEET D12 (2
S - SR ‘ : qo o RIS \ INSTALL RIP-RAP _(D50=9", 18" THICK, 490 cy | =
SEE_SHEET, : WAL P N I L I A ol 2 ,; i e SV ISON L S B COLOR SHALL MATCH 3" MINUS ROCK <
ST55 B \ : g / > : : - MULCH COLOR OR SIMILAR -
3 = @cozvsmucr SIPE FLOW SPILLWAY 320 sF | W
=¥ - RETAINING WALLS (SEE DETAIL
= v b SHEET S758 -
3 ——— g3 BT Sy goyueos k)
S CSTA= oy B s S | —
@ = @ %25."',’_‘?4399 Ixs Sk {2 6' WIDE GROUTED RIP-RAP DOWNDRAIN 55 Cy
gxs7 13 | T 0 P NS A 1855 LT » o D50=9", 18" THICK) PER DETAIL SHEET =
Iy 11 COLOR SHALL'MATCH 3" MINUS ROCK 3
¢ @% MULCH COLOR OR SIMILAR =
= 43 CONSTRUCT RGRCP CLASS /v STORM 48 LF 8)
< DRAIN PIPE (SIZE PER PLAN) =
© @ =3 @9 HEADWALL PER MAG STD DETAIL 501-1 2 EA
3 D AND 801-2 L-TYPE UNLESS OTHERWISE 2
: QQ
o ”;225‘;”‘3518‘5 SEE = 1G9 INSTALL 4 ABC ON & TRAIL 182 SY B
o . @lsnll_lsgéu (SATE TYPE 1,PER DETAL 1 EA
S E PAVED TURNOUT PER MAG STD DET 86 SY
-9 205 TYPE C (2 /2" ACTOVER &" 4BC)
< SEE DETAIL SHEET D13
=0 =y {8 INSTALL GROUTED RIP-RAP 92 cy
S X LT O s N O SR
s N AAAUO000:E = \—sysTem 4= | comsooia. JURISDICTION LINE— — MULCH COLOR OR' SIMILAR
“STA 15447870 — —_ it le S @ THICKENED EDGE PER MAG STD 1466 LF
5179 LT e =
= { OW FLOW CHANNEL ¢= .
E (&) TWa 2700 milsT DIRT FOAD SONiPOLSEE SHEET a5h @3 VALLEY GUTTER PER MAG STD 68 SF

INV= 24,00

®DET 240 SEE DETAL SHEET D13

——— INSTALL RIP-RAP (D50=18" 36" THICK 18 CY

NON-DISTURBANCE COLOR SHALL MA cH 2 Mmus Cok

STA 154+48.43 LINE FOR CHANNEL ¢ CONTROL 20 0 20 4 MULCH cofgh OR S

OFFSET 087% LT SEE SHEET G16 ™ O3 INSTALL GATE TYPE 3 PER DETAIL 2 EA

W= 14' JACKRABBIT TRAIL Soalo: 17240' Horiz SHEET D05

L= 41" CONSTRUCT GRADE CONTROL 106 CY
TRUCTURE APRON AND CUTOFF WALL

: i ; CONSTRUCT SIDE FLOW SPILLWAY 19 cy
EXIST GROUND @ — . .. i e e B A
& G : 5 5 APRON AND CUTOFF

28 STEEL CASING WITH TEMPORARY 28 LF
PLUGS P TER CO.STD
DETAIL E-9-2

REACH 2 REACH 3
—————————— =

DATE

‘ Hoskin eRyan Consultants
\ creative anginesring solutions

6245 N. 24th Parkway, Suite 100, Phoenix, Arizona 85016
Office: (602) 252-8384 Fax: (602) 252-8385 www. hoskinryan.com

@a FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

; : INV= 112 :
S : : : 1118
............. 8; S'TA 157"'9698  EREREREERT S TRPPREPS 5 I SO0, & ¢ |- .
ALL UTILITY RELOCATION : : : Bl #CUTORFRALL 0 RIS B R WHITE TANKS FRS NO.3

z : (T BE DONE BY OTHERS|BOTTOM: CHANNEL ~/ 3 8;_ & ; ; o LM pha
g oo N A ; ...... Seeans 1 e U L LOW FLOW: CHANNEL =4+ e Y o oemsiariinie ..... .'§: 5 FCD 20090012BY .
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N STAFF 11/10
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PLAN AND PROFILE
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REMOVE -
CAUTION Al L A A USE CAUTION EXCAVATING AND = =
CONTRACTOR TO /
Aprilth Aol di s o0 RECOMMEND CONTRACTOR OBTAIN ADDITIONAL
SEWER & FIBER OPTICS GONTRAGTOR 1o POTHOLES BEFORE CONSTRUCTION WITHIN THIS
VERIFY EXACT LOCATION OF EXISTING AREA
LINES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

() CONSTRUCT ()
(1) CONSTRUCT EARTHEN CHANNEL

@CONSTRUCT 14' WIDE MAINTENANCE 1,403 SY
ROAD (2" AC OVER 6" ABC)

(3) CONSTRUCT GRADE CONTROL 2,540 SF
TOP OF BANK GRADE CONTROL STRUCTURE RETAINING WALL

(SEE DETAIL SHEET ST47 & ST48)

STRUCTURE #8

STA 169+41.40, QO @INSTALL DI-ggNDRAIL PER DETAIL 453 LF
SEE SHEET ST48

STA 167+11.53,

GRADE CONTROL
STRUCTURE #8
STA 162+61.40,

OO,
131.00' LT

SEE SHEET ST47

STA 162+19.18,
INV= 22.86

LOW FLOW CHANNEL

FOR CHANNEL ¢ CONTROL
SEE SHEET G16

FOR LOW FLOW CHANNEL ¢ G08
CONTROL SEE SHEET G28

2 EXIST DIRT ROAD * imeil
£ @ f 50262001W

130.91' LT SHEET

) @INSTALL 4-STRAND SMOOTH WIRE 1,801 LF
FENCE PER DETAIL SHEET DO05

@INSTALL RIP-RAP (D50=9", 18" THICK 416 CY
UNLESS OTHERWISE NOTED) COLOR

SHALL MATCH 3" MINUS ROCK MULCH

COLOR OR SIMILAR

(7)6' WIDE GROUTED RIP-RAP_DOWNDRAIN 18 CY
D&0=9*, 18" THICK) PER DETAIL SHEET
11 COLOR SHALL'MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

CONSTRUCT RGRCP_CLASS |V STORM 64 LF
DRAIN PIPE (SIZE PER PLAN)

(9) GRADE CONTROL STRUCTURE STORM 1 EA
DRAIN_PIPE CONNECTION PER DETAIL
SHEET ST43 (NON-FAY ITEM)

@HEADWALL PER MAG STD DETAIL 501-1 1EA
QAO”%ESDM-’Z L-TYPE UNLESS OTHERWISE

|10 TcE

e e

/| ouanTiTiEs [ |  GENERAL

DETAILS

{7 INSTALL GROUTED RIP-RAP 93 ¢y
(Do0=9" 16" THICK) COLOR

HALL MATCH 3" MINUS ROCK

MULCH COLOR OR SIMILAR

@THICKENED EDGE PER MAG STD 1,800 LF
DET 201 TYPE A

@CONSTRUCT GRADE CONTROL 204 CY
ﬁ;ﬁUCTURE APRON AND CUTOFF

18" SD=
G v -
—S= 0.0861 FT/FT———

FOR_PROFILE “SEE—
_SHEET D06~

STA 161+00.00
MATCH SHEET cCo07
STA 170+00.00
MATCH SHEET C09

CONSTRUCTION L

N S PR S Y —c—’/\—\Mﬂi(\JfA COUNTY - —
= . e i - PR e . el S, M

—135" ¥

‘\ \ » JURISDICTION LINE S
\ \\ SECTION LINE

1502330418 T

¥ &
_EXIST TREE TO BE—/ |
PRESERVED (TYP) T T

50233041C

gu
§

SYSTEM 5 ) =
STA 162+28.06, NON-DISTURBANCE _—

5438 LT LINE PSS S
(@ Tw= 31.20

INV= 28.20 REACH 3 20 0 20 4
JACKRABBIT TRAIL Soale iVl

3

EXIST DIRT ROAD

: : GRADES SHOWN ARE FINAL GRADES AND
1 /TEXIST GROUND @ : : : h ; ADJUSTMENTS NEED TO BE MADE TO

/ @ CHANNEL i ; : : ACCOUNT FOR THICKNESS OF ROCK MULCH,
------ T R : PAVING AND RIP RAP.

: STA 16945140

6245 N. 24th Parkway, Suite 100, Phoenix, Arizona 85016
Office: (602) 252-8384 Fax: (602) 252-8385 www.hoskinryan.com

3
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S = — A WL i YALAX | EN— 132 ‘\ HoskineRyan Consultants
: z ' | ; - ‘ uy

| soiL BoRiNGs | | cRoss SEcTIONs | | LANDSCAPE | | STRUCTURES | (oA

: - : ' : 3 : 1 ' : : 1128
............. e Sa O T AL 1128 o
: : : : ] : : : ‘ : : Ei f@q‘t FLOOD CONTROL DISTRICT
................................................................................................................................... = e S Y OF MARICOPA COUNTY
1124 AT s, TR (e A R, N S S e SR ORI Y e O RS i S 1124 =7
....................................... e i =) ‘ ' v ‘ s e ———
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CAUTION

"CONTRACTOR SHALL ADJUST POST SPACING AS

STA 153400 TO 194+00

[ | REMOVE [ |

J

REACH 3

REACH 4

Scale: 1"=40' Horiz.
Scale: 1"=4' Vert.

EXISTING OVERHEAD/UNDERGROUND gsggs%?g; 7;;3P ﬁgo&ggsmwlvc FENCE POSTS ggggmgzgfacgzTgigrggugg%sx%gfﬁmi AND | | [7] REMOVE EXIST [FENCE, BLOCK WALL 432 LF
ELECTRIC, GAS, CATV, TELEPHONE, WATER, .
SEWER & FIBER OPTICS CONTRACTOR TO ngou:‘s BEFORE CONSTRUCTION WITHIN THIS (2] REMOVE GROUTED RIPRAP 2404 sy | 3
VERIFY EXACT LOCATION OF EXISTING EA [3] SAWCUT _AND REMOVE CURB 211F | &
LINES PRIOR TO CONSTRUCTION @ gﬁxcggrzsg i el
A NON-DISTURBANCE AREA WILL BE TAPED OFF [S/M] SAWCUT AND MATCH EXISTING 10 sy| @
AROUND THOSE EXISTING TREES THAT WILL BE PASQUALETTI MOUNTAIN RANCH PAVJEﬂENTO R
PRESERVED, STRI
SUBDIVISION
STA 17248293 (1) CONSTRUCT EARTHEN CHANNEL [
17182 LT GRADE CONTROL (2) CONSTRUCT 14' WIDE_MAINTENANCE 1,388 SY
FOR CHANNEL ¢ CONTROL g;RUgZU%Ew#W FOR LOW FLOW CHANNEL ¢ CONTROL ROAD (2° AC OVER 6" ABO) -
A 174+38.40, SEE SHEET G29 CONSTRUCT GRADE CONTROL w
SEE SHEET G17 130.98' LT 40 @STRUCTURE RETAINING WALL M -
SEE SHEET ST48 EXIST SIDE FLOW EXIST RIW (SEE DETAIL SHEETST48) =
FLOW CHANNEL BUCKEYE
: LOW FLOW N EXIST DIRT ROAD SPILLWAY T EANEN EXIST (3) 12'X8" @g\’lngA%L JIANDRAIL PER DETAIL 284 LF z
O TOP OF: BANK STA 175+60.00 LINED CHANNEL CULVERT (5)INSTALL 4 STRAND SMOOTH WIRE 1,200 LF |
5 MATCH EXIST TO REMAIN FENCE PER DETAIL SHEET D05 =
= . W\ o g — 7 ik (©) INSTALL RIP-RAP (D50=9" 18" THICK 200 CY
’r o i, %,50262001W_— — UNLESS OTHERWISE NOTED) COLOR -
i SR PP TR SN [ O ey T o ———STA 175+3748 SHALL MATCH 3" MINUS 'ROCK MULCH
" e P 4 B < % T —TW 114240~ )
g 77N “BW 1142.40_ (7) INSTALL REMOVABLE BOLLARDS 4 EA
- _ Loy 8 ] B 3 PER DETAIL SHEET D02
72 Vi (8) CONSTRUCT RETAINING WALL (2'-3') 139 SF | w
= s 3 =
= 2 ol 6' WIDE GROUTED RIP-RAP_DOWNDRAIN =
@ P 62.53' LT © D50=9", 18" THICK) PER DETAIL SHEET 17 CY =
a \ . 11 COLOR SHALL MATCH 3" MINUS ROCK [
i~ wo , " MULCH COLOR OR SIMILAR a
=T INSTALL GATE TYPE 1,PER DETAIL 1 EA
=0 3 g ——— &0 © %fi:_gg) D05 (UNLESS OTHERWISE
S QC b
Sim " s e Sim @D INSTALL GROUTED RIP-RAP 47 cY
24 o o oA wkrch 5 iR Rock
g% -,\ I &% MULCH COLOR OR' SIMILAR
i o —— b {2 CONSTRUCT 16' DRIVEWAY PER MAG 125 SF
<X ;,g_; = 1 E% STD DET 250-2
c'?;& o), Y N - e @3 THICKENED EDGE PER MAG STD 1785 LF
ke X < DET 201 TYPE A
= 5] = {9 CONSTRUCT GRADE CONTROL 115 CY
STRUCTURE APRON AND CUTOFF
p— - WALL
B (R
— o —R“‘d—-‘_ :@‘EJA—L,, : i '» _ - - — -
s — = . g 7 ] } e = )
T (2 I == v. |
e les ) NPT URRAYCE oo JURISDICTION LINE —/ 5 1
. 358\\ I : e l I I - ﬂ’
: \ \': 50233082 502330284 i P = ,
FRNE Tl \F“h = q [ 50233028€ 4

JACKRABBIT  TRAIL

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,

R
PAVING AND RIP

q Hoskin eRyan Consultants
\ creative enginesring solufions

Office: (602) 252-8384 Fax: (602) 252-8385 www.hoskinryan.com
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1 | AP SUSMR: SIS SRR SO SINES SENEE I e
Q CHANNEL TN T ) L R L
. .5 WIS RSRUNE AN S Se. . W) SRS
1
gl 1142
E ...........
1138
L1134
....... e

770

GRAPE CONTROL™
STRUCTURE #10 .\

SN (NPT " PRSI SRI (OIS USSR ST S e sty SRS RURURUE SIS (USRI SEURURIN (N [N - LN 1150 . .
EXIST TOP OF BANK : : 1146
,,,,, e L v N SR80 8
........ 1142 .
1138,
AR SR e SRR (LN, TR IR s T IS SR 1134 .
" 574 175+85.00
SR SRR A R RS - g T e e A MATCHEX/ST .......
...... STA rabagdo | o CHANNEL
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CAUTION “CONTRACTOR SHALL ADJUST POST SPACING AS STA 153+00 TO 194+00 L REMOVE | | )
EXISTING OVERHEAD/UNDERGROUND g\s/ggs’s:?ég? To% TAl\éoZIJNlErésrAuJNG FENCE POSTS ggggmgoo/angT%i.gTg;uvgg;vmﬁx%gﬁrlgv’&mo ﬁﬁ”oo‘;f R%ﬁ/?;v IngciﬁLocx WALL 835 LF
ELECTRIC, GAS, CATV, TELEPHONE, WATER, 3 i
SEWER & FIBER OPTICS CONTRACTOR TO :gggows BEFORE CONSTRUCTION WITHIN THIS 2] %%ngr#%% REMOVE CURB 26 LF | 2
VERIFY EXACT LOCATION OF EXISTING =
LINES PRIOR TO CONSTRUCTION [3] SAWCUT AND REMOVE SIDEWALK 143 sF | &=
REMOVE AND REPLACE EXIST SPILLWAY 1EA|Z
A NON-DISTURBANCE AREA WILL BE TAPED OFF [S/M] SAWCUT AND MATCH EXISTING gsy| @
AROUND THOSE EXISTING TREES THAT WILL BE PASQUALETTI MOUNTAIN RANCH PAVEMENT
PRESERVED. SUBDIVISION O CONSTRUCT O )
CONSTRUCT 14' WIDE MAINTENANCE 1,372 SY
JURISDICTION LINE ®R AD (2" AC OVER 6" ABC) )
X6’ INSTALL 4 STRAND SMCOTH WIRE 868 LF
e My e L LN SANNEL § eaNTReE %FENCE PER DETAIL SHEET DO5 @
EXIST EARTHEN INSTALL REMOVABLE BOLLARDS 4EA =
LINED CHANNEL PER DETAIL SHEET D02 =
TO REMAIN s
: LOW FLOW CHANNEL @INSTALL GATE TYPE 1,PER DETAIL 1EA
ﬁ%g_D,STURBANCE ;:)igﬁrw As;ne FLOW Z%g.DISTURBANCE BT TOR O AN SHEET) D05 (UNLESS OTHERWISE =
=
EXIST TREE TO BE L () CONSTRUCT 16' DRIVEWAY PER MAG 125 SF| ©
PRESERVED (TYP) o STD DET 250-2
50262018 - .TIéIIT(_BI(Z%I;IEDY EDGE PER MAG STD 1765 LF |—
A i ==y
= O (M e
K Y- 1147 - \-/ “"’ ‘_/
- w
—
L <
NI -
[T s 1
2 gfi = =
ot ™
B o 9©
= Lilu | & S
S ISl s . Siyg
TR Y 3N ¥
N5 YIBIE 235
-0 7= - «
<I i
=35 =5
D= i n=
< ¢ - <
s » Y }\ ~ \ N :
APS SWITCH CABINET @ s N ~ 7“ PR g
TO REMAIN [

)
-

{
40
EXIST R/W
McDOT

50263023 - s02t30085

—
REACH 4

JACKRAEBIT

MID-SECTION LNE

TRAIL

Scale: 77=40" Horiz.
Scale: 1"=4' Vert.

GRADES SHOWN ARE FINAL GRADES_AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

‘ Hoskin eRyan Capsultants
. Inesring soltions

Offica: (602) 252-8384 Fax: (602) 252-8385 www.hoskinryan.com

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

6245 N. 24th Parkway, Suite 100, Phoenix, Arizona 85016
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@
’S._J
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OUTFALL CHANNEL
FCD 2009C012
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CAUTION
EXISTING OVERHEAD/UNDERGROUND
ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO
VERIFY EXACT LOCATION OF EXISTING
LINES PRIOR TO CONSTRUCTION

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

60"
EXIST rR/W
McDoT

EXIST DIRT RCAD

"CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLING FENCE POSTS
OVER FIBER OPTIC LINES"

PASQUALETTI MOUNTAIN RANCH

EXIST (3) 12'X6’
CULVERTS

SUBDIVISION

LINED CHANNEL

TO REMAIN
NON-DISTURBANCE

EXIST TREE TO BE LINE
= PRESERVED (TYP)
&

50262039

EXIST EARTHEN —\

;

FOR LOW FLOW CHANNEL @
CONTROL SEE SHEET G30

LOW FLOW CHANNEL
EXIST TOP OF BANK

STA 153+00 TO 194+00

CONTRACTOR TO USE CAUTION EXCAVATING AND
RECOMMEND CONTRACTOR OBTAIN ADDITIONAL
POTHOLES BEFORE CONSTRUCTION WITHIN THIS
AREA

50262043

(1159 -H—
£ =

\

&= L) _ 1115 +/\
R OTiES B

— T~

CLARENDON AVE

‘\VON- DISTURBANCE —\

STA 188+00.00
MATCH SHEET C10

—\—B@  MARICOPA COUNTY;7~4

T R _L.; ;_._

i

SAPS SWiTCH CABINET
TO REMAIN. i3l

STA 197+00.00
MATCH SHEET C12

s_____ﬁs_[ SIS
—F—= —6— —— —(— —— —gp —_— — 06— ———5—
N 3 3
e R op i
, ey A R S e g :
I STA-9+37.28 NON-DISTURBANCE Yol . . >
: STA-9+37.28| 5 S/Mr52l00" LT . LINE | ey - ! ek :
‘{ 62 7ZLT  — s ‘ ‘ A IS \2 § CM i ‘ L 50263032C |
I ! 50263000F | . \ 502630088 ¢ w P 502830320 | \
LIEI Y ; g i a 28 . !
é - n SECTION LINE —
<< REACH 4 % 60 w3 - 40
JACKRABBIT TRAIL Sl

| | REMOVE | | M
REMOVE EXIST.FENCE, BLOCK WALL 868 LF
AND/OR RETAINING WALL P
[Z] SAWCUT _AND REMOVE CURB 48 IF | =
AND GUTTER o=
SAWCUT AND REMOVE SIDEWALK 203 sF | W
[S/M] SAWCUT AND MATCH EXISTING 20 SY | w
PAVEMENT ©
() CONSTRUCT ()
@CONSTRUCT 14' me MAINTENANCE 1,341 SY
ROAD (2" AC OVER 6" ABC) e
(2)INSTALL 4 STRAND SMOOTH WIRE 860 LF
FENCE PER DETAIL SHEET D05 »
(3) INSTALL REMOVABLE BOLLARDS 8EA| X
PER DETAIL SHEET D02 -
OINSTALL GATE TYPE 1,PER DETAIL 2EA|
SHElE:_ )DO5 (UNLESS OTHERWISE 5
-
@cogsm’qcr 16' DRIVEWAY PER MAG 250 SF | o
.THICKENED EDGE PER MAG STD 1726 LF |
DET 201
[
w
—
<
[
L]
[=]

DATE

BY

REVISION

GRADES SHOWN ARE FINAL GRADES_AND
ADJUSTMENTS NEED TO BE M. 70
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

‘ Hoskin s Ryan Consultants
craative enginesring solutions

Office: (802) 252-8384 Fax: (602) 252-8385 www.hoskinryan.com

FLOOD CONTROL DISTRICT

6245N 24th Parkway, Suits 100, Phosnix, Arizona 85016
£
R OF MARICOPA COUNTY

WHITE TANKS FRS NO.3
OUTFALL CHANNEL
FCD 2009C012

8Y DATE

DESIGNED| PZ,JM 11/10

N STAFF 11/10

CHECKED | PH, MM, JU 11/10
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| | REMOVE [ | —

CAUTION "CONTRACTOR SHALL ADJUST POST SPACING AS ] s s

EXISTING OVERHEAD/UNDERGROUND NECESSARY TO ﬁgofwlshésrwm FENCE POSTS T REMOVE GROUTED RIPRAP 2,043 SY |

ELECTRIC, GAS, CATV, TELEPHONE, WATER, . 35

SEWER & FIBER OPTICS CONTRACTOR TO SECTION LINE m?t%r BUCKEYE ,’;"ﬁgﬁ;‘f %ﬁ,ﬁ,’f@”%&wc’( s e |
VERIFY EXACT LOCATION OF EXISTING P
! SGCT LoCaTioN O SxieT \ " : B hrotra [3] REMOVE EXIST.STORM DRAIN PIPE 70 LF &
\1\ 0’ WIDE TEMPORARY  |IS/M] SAWCUT AND MATCH EXISTING 148y &
; 27 PAVEMENT IT)

A NON-DISTURBANCE AREA WILL BE TAPED OFF 1 PAL/EMENT ACCESS
AROUND THOSE EXISTING TREES THAT WILL BE BN w s
PRESERVED. 47032500 % 5) | () CONSTRUCT ()
FOR LOW FLOW CHANNEL € ; | £3 S} (1) CONSTRUCT EARTHEN CHANNEL
EE SHEET G30 %S =
RESTRICTION SRR RS kG () CONSTRUCT 14: WIDE MAINTENANCE 1,165 SY

g‘]:f (113%15'?7’533 EXIST TREE TO BE FOR CHANNEL € CONTROL 8 i IS AD (2" AC OVER 6" ABC) -
2497 [T~ 3@ SIS S PRESERVED (TYP) e 178 @CON%%% GRADE CONTROL 1058 5F |
o e LOW_FLOW CHANNEL ghabe Sane o2 @ GonsTRUCT 20X CulveRr e o117 | E
6' CUT OFF WALL TOP OF BANK SO L@ Rt DETAIL SHEET ST22 =
@ OUTLET . d 124.96' LT ! @co:usrnucr CONCRETE HEADWALL, 697 SF | =
; . M. SEE SHEET sT48 PEF PER DETAL SHEETS ST23 & ST24 c

STA 197+00 , i 7 G - :

MATCH } Yt = & 50262001F h JOINTS NEEDS TO BE REMOVED) J

EXISTING D /oA ¥ - i 14 WIDE TEMPORARY .INSTALL HANDRAIL PER DETAIL 560 LF

CHANNEL Y [ i SR e ) N L PAVEMENT ACCESS [

iy , 4 @INSTALL 4-STRAND SMOOTH WIRE 1502 LF
= = ° B e LR ﬂ FENCE PER DETAIL SHEET D05
(& ‘co:vsrRucr MAINTENANCE _RAMP, 109 SY | e
T N ABC) PER DETAIL SHEET D12 =
e TAN @ .INSTALL RIP-RAP (D50=9", 18" THICK 540 cY | =<
ML AL UNLESS OTHERWISE NOTED) COLOR -
B T I SHALL MATCH 3" MINUS ROCK MULCH w
= v T —=g 78.50' RT COLOR OR SMLAR =
e I S T (@ e squits gouanos i
. I oxr
S f —
S~ i/ 6 WIDE, GROUTED RIP-RAP_DOWNDRAIN 30 cv |/
Siy © 'S 2 \Z Ds0=g" 16" THICK) PER DETAL &
F o0 11 COLOR SHALL MATCH 3 MINUS ROCK >
5T NS, MULCH COLOR OR SIMILAR =
=9 S @co:vsrRucr RGRCP CLASS |V STORM 44 LF M
< F W DRAIN PIPE (SIZE PER PLAN) £
=O ST @RESTRICTION STRUCTURE PER DETALL 60 CY =
ni I SHEET ST4 >
= < 19 HEADWALL PER MAG STD DETAIL 501-1 2 EA 55
: =3 AND 501-2 L-TYPE UNLESS OTHERWISE S
Pt NOTED =<
s {5 INSTALL 4" ABC ON 8' TRAIL 153 SY @S
.I%%E_Aé.ll’. 1%50#17150 RIP-RAP 111 Cy o
3 7m URDS Rock —
’ L @MULCH N eOtoR *oR SIHILAR
- MARICOPA COUNT Aes & INSTALL GATE TYPE 1,PER DETAL 1EA | @
Sl NARICOPA COUNTY Sw JURISDICT/ON LNE T ANSTA 205+49.98 N SHEET DO w
] (502830324 iy — =ili = 8 STA 10+00.00 E .THICKENED EDGE PER MAG STD 1577 LF | D
"7’§ SYSTEM 6 'r7>§ sozes0teA /iTW : DET 201 TYPE A E
X i = Al e
X2 j gzgojfgfsozs = NON-DISTURBANCE Ugiidl @ggvsu TURNOUT, IZE}?”g{ﬁiCSB?/ER 208 SY | S
: LINE s — = ey se2 DTl ‘sHE=T D13 -
& 1w= 5061 ST RO ) @
e £t i REACH 5 % 4 2 w @3' VALLEY GUTTER PER MAG STD 68 SF
STRAIGHT TYPE  INV= 50.30 ) DET 240 SEE DETAIL SHEET D13
FOR_PROFILE SEE Scale: 12=40" Horlz INSTALL GATE TYPE 3 PER DETAIL EA
£08 PR JACKRABBIT  TRAIL J i [@isTAL e 1EA [
: CONSTRUCT GRADE CONTROL 113 CY
STRUCTURE APRON AND CUTOFF ™
................................................................................................................................................................................................................................................... WALL :
. 1184 EXISTGROUND ........... g
e a
""""" : GRADES SHOWN ARE FINAL GRADES AND =
y ¢ 3 ] f p e % 2 I § . . 1 . -
1160 % A el Bkl o8 e N R T . R A TS N : : el R oLl ACCOUNT FOR THICKNESS OF ROCK MULCH,
: ; . ; : : : / : : : : L PAVING AND RIP RAP.

MO DI SR S ;;.A_,«;,;,\.. . -
5| —— - T Hoskin eRyan Consultams )
166 Lo S i BB e e e e N SIS o e R e S A e T s \ insering solutions g

! 6245 N. 24th Parkway, Suite 100, Phosnix, Arizona 85016 =]

R e | S e 11 i {1 T s SRt e L T R S Offs: (602) 252-8384 Fa: (602) 252-8385 ww.hosineyancom | =

s-ooom FT/FT e

. 1152, s

Tonty,

@ FLOOD CONTROL DISTRICT @

OF MARICOPA COUNTY =

18 | TN LT G CUTOFE WAL ...z i (RSN SR0000 FT/FT b N e
" STA 202472.33 ‘ - : -

............... = - 2 S ACUTOFF WAL . I8\ Fw o Maet o | WHITE TANKS FRS NO.3 {

g o , . j By ‘ | STA'204+49.84 o : ; ‘ OUTFALL CHANNEL *
§...1_14.4.. ..... l{_ STA iO7IETIE AR e 1T Y (o) LS Qg N T .QUTOFF.,WALL.,,, D ; : : SR Iy I e L ; FCD 2009C012 -
S 4" CUTOFF WALL . BOTTOM CHANNEL > oSS : ; : : : : ' : { BY DATE | =

......... 3 ‘_ DESIGNED| PZ JM 7710 =

* ; : LOW: FLOW CHANNEL— . STA 202+00.76 ; - JALL UTILITY RELOCATION | N__| STAFF 110 | S
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|| ouanTITIES | | GENERAL

DETAILS

L

¢

CONSTRUCTION

REMOVE | |
CAUTION
SYSTEM 7 | | f A NON-DISTURBANCE AREA WILL BE TAPED OFF SAWCUT ND WATCH EXISTING TSy
N AROUND THOSE EXISTING TREES THAT WILL BE EXISTING OVERHEAD/UNDERGROUND BAVEM
PRESERVED. SEWER 4 FIBER OPTIGS GONRASTOR 70 | | ) UTIITY LNE ReLocaTio
B arboh [ Ab NS FriOR T e REWOVE EXIST FENCE BLOCK WAL 1406 LF
X _AGCESS | Esyr | I | il gl I ot ) o SICS PR TO LONSTRICTION 2] ZND/OR RETAINING WAL '
; ’ : e 'FOR CHANNEL € CON OVERHEAD d REMOVE EXIST ASPHALT PAVEMENT 16,500 SF
= | 1 w % i 5 JSEE SHEET G19 1 FRELOCATION BY APS 1
I [/ ( ‘ i hd O -~ PAVEMENT ; [4] REMOVE AND SALVAGE LARGE BOULDERS
0' DRAINAGE " J/ =t =f W 20' TEMPORARY. - Al §é§w ﬁ{_:’é'r‘”‘ééf‘ & CACTI SFF_LANDSCAPE PLAN
SYSTEM 7 | 120 txy B 1|l 22 TENPORMRY. Gy CONTROL S
18" SD ‘ "E‘sm'*!’—;\/\/. e Wl ||| [PVMT ACCESS LOW FLOW CHANNEL R — () CONSTRUCT O
213 LF = R — ——— = 5 TOP OF BANK GASTA,214110.67, STRUCTURE #12 (1) CONSTRUCT EARTHEN CHANNEL
5=0.0332 FT/F L,_ [T ¥ . ] STA 214+49.69, (2) CONSTRUCT 14’ WIDE MAINTENANCE - 1224 SY
by A
FOR PROFILE i , , sr KA 17876 LT ® ROAD (2" AC OVER 6 C)O
SHEET D06 | \4\ / : A 206+ CONSTRUCT GRADE CONTROL 1357 SF
| ; i/ ; SEE SHEET ST48 STROCTURE BETAmING Wl
S, | ) (SEE DETAIL SHEETST48)
7977 LT L, e CONSTRUCT_BOX_CULVERT PER 21 LF
V= [2] 5, sTA 207+05.80 DETAIL SHEET ST22
INV= 54.42 ‘ ‘ 7 ! INSTALL HANDRAIL PER DETAIL 527 LF
STA 8+76.08 100,08 L ¥ HEET D02
D50 1 ‘ g STALL 4-STRAND SMOOTH WIRE 1944 LF
16'X7' CBC . FENCE PER DETAIL SHEET D05
= (7) CONSTRUCT MAINTENANCE RAM| 109 sY
(4" ABC) PER DETAIL SNEET DiE
ISR - (8) INSTALL RIP-RAP (D50=9",18" THICK 398 CY
T2 UNLESS OTHERWISE NOTED) COLOR
= SHALL NUS 'ROCK MULCH
=) 9 aoL0R oR
3 .iNSTALL REMOVABLE BOLLARDS 2 EA
i @g WIDE GROUTED RIB-RAP DOWNDRAIN
g 5 C
h? g;fo,’L% 8 D50=9%, 18" THICK) BER DErAn SHEey 18 Y
<8 iNVe 8837 71 COLOR SHALL MATCH 3" MINUS ROCK
/ = 5. MULCH COLOR OR
= Qco:vsmucr RGRCE CLASS S IV 352 LF
N T ORM DRAIN, PIPE (SIZE PER PLAN
= - @C‘C:_)IT\'IEITLRUCT HEADWALL PER MAG ST 1 EA
o + - -
S o o 3 CONSTRUCT 20 WIDE TEMPORARY 850 SY
ok~ \ /| +._RELOCATION BY APS LR e SYSTEM 9 © CCESS PAVEMENT 2 /2" AC OVER
Sy <N £ NON-DISTURBANCE Sy S= 0040 FT/E STA 21443457, | 6% ABG
oW BT LINE _~"\_* ) FOR PROF : 8657 LT @Box CULVERT/GRADE CONTROL 2 EA
ox I\, £ A L SHEET D7, i 5) TWe 62.00 RUCTURE STORM_ DRAIN PIPE
Qv 3 R e e e e e e SHE =T b oc CONBOTION PER DETAL SHEET sT43
i — — -65' PRIVATE S —rm Ay - INV=50.00 (NON-PAY [TEM)
<X PROPERTY ‘\ e ? S.5%7 HEADWALL PER MAG STD DETAIL 501-1 3 EA
=8 7 APN 502-28-563 EEE > AND "501-2 L-TYPE UNLESS OTHERWISE
< ! -DMB_WHITE TANK LLC._. = — = -6 NOTED
S - S 1) INSTALL 4™ ABC ON &' TRAIL 125 SY
Sk @/NsrAu. GATE TYPE 1,PER DETAILL 2 EA
A oM SHEET D05
| 72 oT @CONSTRUCT 14' WIDE MAINTENANCE 1443 SY
EXIST DIRT+Q__| =% ROAD (4" ABC SURFACE)
IS \l ot ~N
ROAD — 19) INSTALL GROUTED RIp-RAP 77 ¢y
<X goso—o' 18" THICK &
M e ] ('7)& MULCH égLOR OR IN%S/LAR}\’O o
e TOWN OF BUCKEYE 7 s i < @%5‘”:;% (RURNOUT, PER MAG STD, %T) 84 sy
T4 HTaiLe w  NON-DISTURBANCE —/ “~. - 4\- % -EXIST TREE TO BE 8Ex DEral ekt b
STRAIGHT _TYPE [~===: ‘;.W‘E’ 0% \ LNE = JURISDICTION LINE ~~PRESERVED (TYP) CONSTRUCT CONCRETE HEADWAL% 877 SF
SYSTEM 8 Pk s — PER DETAIL SHEETS ST23 & ST2
o INV= 57.30 REACH 5 (PLYWOOD IN CONSTRUCTION
A 207+33.45 2 0 20 4 JOINTS NEEDS TO BE REMOVED)
S= 0.0509 FT/FT 350' ZLC; o s 7o o THICKENED EDGE PER MAG STD 1679 LF
= 14" 14" Vert.
el sl W= 14 JACKRABEIT TRAIL o 3' VALLEY GUTTER PER MAG STD 68 SF
: L= 40 DET 240 SEE DETAIL SHEET D13
: : : ‘ CONSTRUCT CONCRETE CROSSING 17 ¢y
................................................................................................................................................................................................................................................. PER DETAIL B SHEET D11 B
""""""" CONSTRUCT CONCRETE HEADWALL 877 SF
...................................................................................................................... PER DETAIL SHEETS ST23 & ST24
51150 R OO AR JvOtRON: . N - S PN A EUNIE - STtk SRS SNUPTIRE N SRS SR o el s el &
JOINTS NELDS o0 LR REMOVED)
....................................................................................................................................................................................................................................................................... @INSTALLD%ATE TYPE 3 PER DETAIL 1 EA
CONSTRUCT GRADE CONTROL 105 CY
1186 @STRUCTURE APRON AND CUTOFF WALL
wl HosklnoRyan Consultants
3|.. 1162
6245N 2mnms«m100.mm~masms
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| | REMOVE [ |
EXISTING OVESSEII)CIML\INDERGROUND f;gg g%E;L%ngcHANNEL € CONTROL 1] REM%‘{.\,E R%;%RIZSNCE BLOCK WALL 208 LF
ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO
VERIFY EXACT LOCATION OF EXISTING
LINES PRIOR TO CONSTRUCTION

J

GRADE CONTROL
STRUCTURE #13
STA 222+49.58,

@7
165.16' L

T
EXIST DIRT ROAD SEE SHEET ST49

GENERAL

A NON-DISTURBANCE AREA WILL BE TAPED OFF
ARQUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

FOR CHANNEL @ CONTROL
SEE SHEET G20 () CONSTRUCT ()

@CONSTRUCT EARTHEN CHANNEL
STA 223+52.37, .
155.02' LT @ CONSTI-?UCTc 18'VWI£E MAINT)'ENANCE 1,391 CY

10' TCE

STA 216+63.82,

32" SLOPE ESMT
38" SLOPE ESMT

LOW FLOW CHANNEL

A e LW T SYSTEM 10

————— BANI '__— SRR S R S , 255.73 LT

: ny | TR I N / l | ! TW= 86.00 " |
i . 50277746 \'\\ RN ol i SRR INV= 63.00 -

ROAD (2
(3) CONSTRUCT GRADE CONTROL 1357 SF
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST49)

@QII_’% HANDRAIL PER DETAIL 222 IF
() INSTALL 4-STRAND SMOOTH WIRE 1940 LF
FENCE PER DETAIL SHEET DO5
CONSTRUCT MAINTENANCE RAMP, 218 sy
" ABC) PER DETAIL SHEET D12’
@lNSTALL RIP-RAP (D50=9", 18" . THICK 255 CY
UNLESS OTHERWISE NOTED) COLOR
SHALL MATCH 3" MINUS ROCK MULCH
COLOR OR SIMILAR
.e' WIDE GROUTED RIP-RAP_DOWNDRAIN 17 CY
D20=9" 187 THICK) PER DETAIL SHEET
11 COLOR SHALL'MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

.consrRucr RGRCP CLASS |V STORM 238 LF
DRAIN PIPE (SIZE PER PLAN)

@co:vsmucr HEADWALL PER MAG STD 1 EA
DETAIL 501-4

HEADWALL PER MAG STD DETAIL 501-1 1 EA
AND 501-2 L-TYPE UNLESS OTHERWISE

GRADE CONTROL STRUCTURE STORM 1 EA
DRAIN_ PIPE CONNECTION PER DETAIL

SHEET ST43 (NON-PAY ITEM)

@co;vsmucr 14' WIDE MAINTENANCE 1434 SY
AD (4" ABC SURFACE)

@/NSTALL GROUTED RIP-RAP 50 cy
(D50=9 16" THICK) COLOR
INUS ROCK
MULCH "COLOR "oR SHILAR

@THICKENED EDGE PER MAG STD 1,808 LF
DET 201 TYPE

116) GRADE CONTROL STRUCTURE DUAL 1EA
STORM _DRAIN. PIPE CONNECTION

R DETAIL SHEET S$T43
(NON—PAY ITEM)

@CONSTRUCT GRADE CONTROL 105 CY
ﬁmUCTURE APRON AND CUTOFF

@ NON-DISTURBANCE
LNE =SYSTEM_ 10

/| auantimes |

5= 0.0633 FT/FT “
FOR EROCILE SEE
SHEE o
= /] ————— | SYSTEM 10 g
.87, 5

STA 222+19

DETAILS

" IDRAINAGE R/W

—___SYSTE
STA 222+,

= 65' PRIVATE
) PROPERTY .

1
2g 70
10' TCE
723:_ "“:T?ém
T\

STA 215+00.00
MATCH SHEET C13

““APN 502—28—563‘~ ',
TOWN OF BUCKEYE S DMB WHITE TANK LLC— -

Ay 26— W ATy —!

STA 224+00.00
MATCH SHEET C15

TS 5 A

; i i ;
~l° T MARICOPA GOUNTY s s s /

—16" W —

? = o8

[/ \.\ %/ S—__ e W= =
‘r’ — m e / e

> / - w SR

: AR ToBE 220002K | / \ lI | \ 50229002
- ',/ -Si58 PreserveD (TvP) | Now-pisTURBANCE I EXIST TREE TO BE =
w9 PRESERVED (TYP)
SECTION LINE/ % LINE
EXIST DIRT ROAD REACH 5§ T, e

e
JACKRABBIT TRAIL Soalel v

== TOWN OF BUCKEYE

JURISDICTION LINE

am————

: ; LT e s L T S s s T I e SR etastineg St TR R e e Clmll S e W T N — GRADES SHOWN ARE FINAL GRADES AND
______________________ e : : : i : : : : : : : : : : : : ADJUSTMENTS NEED TO BE M 70
: P : ' : : : : : ; ] : ; ! ‘ ] ¢ ; ! ] ACCOUNT FOR THICKNESS OF ROCK MULCH,
AT b o O s s bt . SR L ol e S n e e e e e R B e B ot R R Aol o R e e LN o N o C ST . — R R i AR : PAVING AND RIP RAP.

EXIST GROUND @
@ CHANNEL
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STA 235+65.75,

L

| | REMOVE | |

CAUTION 236,95 LT fay.sggu " [S/M] SAWCUT AND MATCH EXISTING 14 sY
EXISTING OVERHEAD/UNDERGROUND . SYSTEM 11 Lt ST
WER & CIBER oPTH TsEng H%’fé%;a;'o S= 0.1218% [7] REMOVE AND SALVAGE LARGE BOULDERS =
SEWER & FIBER OPTICS CON ABANDONED = 0.
VERIFY EXACT LOCATION OF EXISTING £ CAPPED WELL gggs‘;ﬁ’gg;‘-’f SEE SEE LANDSCAPE PLANS =
LINES PRIOR TO CONSTRUCTION o i
& STA 230+27.52, g;}"% 11‘1)0 - =
e L&)
A NON-DISTURBANCE AREA WILL BE TAPED OFF X aadi Q53705 1T
AROUND THOSE EXISTING TREES THAT WILL BE FOR LOW FLOW CHANNEL ¢ CONTROL b STA 230+00.91 ) Tw= 83.50
PRESERVED. SEE SHEET G32 a‘ 162.73 LT INV= 60.50 () _CONSTRUCT ()
FOR CHANNEL ¢ CONTROL R R ¥ s, STRAIGHT TYPE (1) CONSTRUCT EARTHEN CHANNEL ;
SEE SHEET G20: . fcﬁfﬁiﬁk i iy 2 g\sp/u_w,qy @COQ'ETFUCIC 13VVéIAQE MAIN7)'ENANCE 1,050 SY
o i 9—
A A 5 25:45-33538 - CONSTRUCT BOX CULVERT PER 281 LF |
7 DETAIL SHEETS ST28 & ST27 =
@co:vsrRucr CONCRETE HEADWALL, 164 SF | =
PER DETAIL SHEET ST30 =
(PLYWOOD IN CONSTRUCTION =2
— L JOINTS NEEDS TO BE REMOVED) =
: 50228024 IAII_;SETA7L_L HANDRAIL  PER DETAIL 340 LF | 3
(5) INSTALL 4-STRAND SMOOTH WIRE 1,715 LF
— FENCE PER DETAIL SHEET D05 _—
7y @) CONSTRUCT  MAINTENANCE RAMP, 109 SY Py
9 (4" ABC)PER DETAIL SHEET D12
‘ 80228025 .INSTALL RIP-RAP _(D50=9", 18" THICK| 435 cY
' n anneL | COLOR SHALL MATCH 3* MINUS ROCK
100 SPILLWAY #7 -3~ ngFﬁ_E jori MULCH COLOR OR SIMILAR @
STA 231+71.34, SHEET a0 :ﬁsmﬁgz SIDE stng DsEPTIhlLE/AY 1,374 SF E
{0 INSTALL REMOVABLE BOLLARDS 4EA R
< © PER DETAIL SHEET D02
S s i) PAVED TURNOUT PER MAG STD DET 89 SY
S = 205 TYPE C (2 #/2" OVER 6" ABC)
S S SEE DETAIL SHEET D13 )
Siy Sl 12 6' WIDE GROUTED RIP-RAP DOWNDRAIN 17 Cy
Ty + U3 D50=9" THICK) PER DETAIL SHEET =
<+ T 2T 11 coLOR ALL MATCH 37 MINUS  ROCK S
NG Qv WULSH -CoL R R SIMILAR =
: - @co:vsmucr RGRCP CLASS IV STORM 80 LF =
<X == =S DRAIN PIPE (SIZE PER PLAN) &
=0 4 B (9 ACCESS BARRIER - PER DETAIL 1EA B
cm;: e < SHEET D03 =z
= Eﬁ: = Cgl_;_ISIRUCT HEADWALL PER MAG STD 1EA B9
>a
'mgg @HEADWALL PER MAG STD DETAIL 501-1 1EA =
v AEe AND 501-2 L-TYPE UNLESS OTHERWISE =
= - —"T“%; @CONSTRUCT 14' WIDE MAINTENANCE 1,137 SY
[ : AD (4" ABC SURFACE) —
—4 e W= %_ — 16" W — 187 W o | 18" INSTALL GATE TYPE 1 1PER DETAIL 1 EA
7 -—_;\ gu! w,,——-lv?»_.v..——-_a— ﬂ—n-‘ — & W == W? —E W— —_— —B w-f——, ""-:r:: T_BQ " — E; Ng;ET) D05 (UNLESS HERWISE g
H—— T il e oo 1 2200205 = : / / af = Bl 9 CONSTRUCT SIDE FLOW SPILLWAY 74cCy | S
X} 50: o ;
A { s E‘S ® \ 502290208 a /‘L 3 J«J ; , e AVROUIDER o
VA 95 ; EXIST TREE TO BE \ @ ; S @@ SULYERT @ Eglrc;g%/;lsoy [EDGE PER MAG STD 1423 LF | S
SECTION LINE 5: PRESERVED (TYP) JURISDICTION UNE {/- ;; gggszi?aa.zs, 5 =
= 37' .66' —— 3' VALLEY GUTTER PER MAG STD 92 SF
w w
"X7' CB DET SEE DETAIL SHEET D1
REACH 5 l REACH 6  16X7'cBC a_o _x_w . ki
NON-DISTURBANCE S > > P @INSLTOALLSRIEL-L Dso=16", 36" THICK s cy |/
LINE JACKRABBIT  TRAIL e WOLRH 23L0R Ok CaniLamNUS RoC —
REMOVE AND REPLACE HORSE 1LS
FENCE w
......................................................................................................................................................................................................................... A
................................................................................................. | >
¢ : 2 1178
178 | T S TR WS SR IS ORI NSNS SRR IO S SORSSI S WORNTL S S AR EXIST GROUND g S
@ CHANNEL - g
_______ GRADES SHOWN ARE FINAL GRADES AND -
ADJUSTMENTS NEED TO BE MADE TO <
1174 ACCOUNT FOR THICKNESS OF ROCK MULCH,
L1174 : PAVING AND RIP RAP.
|
= . 170 HosklnoRyan Consultants )
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ELECTRIC, GAS, CATV, TELEPHONE, WATER,
SEWER & FIBER OPTICS CONTRACTOR TO
VERIFY EXACT LOCATION OF EXISTING

CAUTION
EXISTING OVERHEAD/UNDERGROUND

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED,

"CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLING FENCE POSTS
OVER FIBER OPTIC LINES"

LINES PRIOR TO CONSTRUCTION

STA 233+25.00
MATCH EXIST
CHANNEL

1J0' TCE

_ LINE

NON-DISTURBANCE

EXISTING 3-10'X3'
BOX CULVERTS

60’
EXIST R/W
MCDOT

NON-DISTURBANCE
E
/\7

CHn
1169

{ 50228025
= i
I~

|
s

SEE SHEET G33

SECTION LINE
FOR LOW FLOW CHANNEL @ CONTROL—\

50
EXIST R/IW
MCDOT

OOK ROAD

PAVED)

ZONA AVE
" 114 . (PAVED)

IR

,
e P
,
4
i
|
}n
|
)

STA 233+00.00
MATCH SHEET C15

STA 238+OB 82 ]
27.271° LT
|

8
/—g ‘

EXIST DIRT ROAD
/
DISTURBANCE—\

o=
20
-

e

9E

—li

/ /BEG_FLARE
/ / "STA 238+92.71,
| 136.48' RT

MINNEZONA AVE
3 CULVERT

STA 239+00.13,

. 140.76' RT

EXIST TREE TO BE y

PRESERVED (TYP) =

i
FOR CHANNEL € CONTROL
.SEE SHEET G21

LA i

DRAINAGE R/W

3

Tifuk

N~

REACH 6

JACKRABBIT

10' TCE

TRAIL

LOW FLOW CHANNEL
TOP OF BANK

187.91' RT
STA 24

1+67.06,

STA 242+00.00
MATCH SHEET C17

ey 7P ——

20 0 20 4«
T

Scaje: 1"=40" Horlz.
Scale: 1"=4' Vert,

| | REMOVE [ |

J

Ml SAWCUT AND MATCH EXIST OR
/ 7" ABC WHICHEVER IS
GREATER MAG STD DET 200
TYPE T-T

1,117 SY

() CONSTRUCT ()

{40 INSTALL TRASH RACK PER MAG_STD

Q MINNEZONA AVE Q JACKRABBIT TRIAL

@CONSTRUCT EARTHEN CHANNEL

@CONSTRUCT 14' WIDE MAINTENANCE
ROAD (2" AC OVER 6" ABC)
@CONSTRUCT BOX CULVERT PER
DETAIL SHEETS ST26 & ST27
CONSTRUCT CONCRETE HEADWALL,
PER DETAIL SHEET ST30
(PLYWOOD IN CONSTRUCTION
JOINTS NEEDS TO BE REMOVED)
INSTALL HANDRAIL PER DETAIL
SHEET D02

.INSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET D05

@ c;o~sr:3ucr MAINTEN.

IANCE _RAMP,
( C) PER DETAIL SHEET D12
(@) INSTALL
UNLESS QTHERWISE

RIP-RAP
£ NOTED) COLOR
SHALL MATCH 3" MINUS ROCK MULCH
COLOR OR SIMILAR

(@ INSTALL GATE TYPE 1,PER DETAIL
SHEET D05 (UNLESS OTHERWISE
NOTED)

697 SY
645 LF
634 SF

105 LF
1,070 LF
109 SY

D50=9", 18" THICK 147 CY

1EA

1 EA
DETAIL 502-1 MODIFIED PER DETAIL
SHEET D04

CONSTRUCT NEW PAVEMENT
UCTURAL SECTION WITH
MIN " ABC OR MATCH

EXIST

1,117 SY

@CONSTRUCT 1)4' WIDE MAINTENANCE 803 sY

ROAD (4"

@3 PAVED TURNOUT PER MAG STD DET
205 TYPE C (2 1/2° AC OVER 6" ABC)
SEE DETAIL SHEET D13

(43 INSTALL GROUTED RIP-RAP P (D50=",
18" THICK) COLOR SHALL
5 MINUS 'ROCK MULGH COLOR' OR
SIMILAR

43 SY

17 CY

@TH/CKENED EDGE PER MAG STD 1482 LF
T 201 TYPE A

. VALLEY GUTTER PER MAG STD

68 SF
DET 240 SEE DETAIL SHEET D13

GRADES SHOWN ARE FINAL GRADES_AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

[ | auanTimies [ | GENERAL

DETAILS

CONSTRUCTION L

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : : ; } . A uTmry RELOCAr/ﬂ
ot : : I : T0 BE DONE BY OTHERS
...................................................................... C o Towil .
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CAUTION

EXISTING OVERHEAD/UNDERGROUND
ELECTRIC, GAS, CATV, TELEPHONE, WATER, i
SEWER & FIBER OPTICS CONTRACTOR TO
VERIFY EXACT LOCATION OF EXISTING
LINES PRIOR TO CONSTRUCTION

EXIST SIGN
TO REMAIN

I|PROPERTY OWNER TO BE..» | | |
RESPONSIBLE FOR _MAINTAININGHL_{ |
ﬂ EXISTING_RIVER ROCK — ™

\ NON-DISTURBANCE
L\ LINE' T

\Jl

[ SEE SHEET €39
OR su.r BASIN,

. CREST=74.10 f i
_,/Nv— 72.00 """

EXIST R/
McDoT /|

2

1179 —

g STA 244*"7743
2 > == 21.76" LT -

SECTION LINE

1180727
50228130Q 479

e 1178 —

NON-DISTURBANCE i |
UNE——

| | REMOVE [ |

g

"CONTRACTOR SHALL ADJUST POST SPACING AS
NECESSARY TO AVOID INSTALLING FENCE POSTS
OVER FIBER OPTIC LINES"

A NON-DISTURBANCE AREA WILL BE TAPED OFF
AROUND THOSE EXISTING TREES THAT WILL BE
PRESERVED.

1182

1181 -

e EXIST SIGN-
TO REMAIN

502281308 p e 18 } \

|
l
‘ 7 : L,
|
|

]|
‘ / \

EXIST DIRT RoAD—~ '
g =

= 1182

e

502281307

W— —— —16" W —

e R AR N

STA 243+04 TO-

STA 243+97— ‘é

"

STA 242+00.00
MATCH SHEET C16

2-48" DT
200 [F —

_ B34
—___S= 0.0265 FT/FT"
P <

\LSYST.

EM_#12
STA 242+51.26, '
113.23' RT

—TW= 7220

i

F——INV= 66.70~—+—x

EXIST DIRT ROAD

2

STA 251+00.00
MATCH SHEET C18

FOR CHANNEL ¢ CONTROL

—— —— —— —FOR PROFILE SEE SHEET DO7j

LOW FLOW CHANNEL
TOP OF BANK

SEE SHEET G21

183.83' RT

SEE SHEET ST49

JA CK RABBIT

REACH 6 \
FOR LOW FLOW CHANNEL @
TRAIL \s07/

150.92' RT

CONTROL SEE SHEET G33

STA 248+62 75

s — e —
®
2 20 0 20 4
=) : 1°=40' Horfz,
= Rty

[S/M] SAWCUT AND MATCH EXIST OR

5" AC / 7" ABC WHICHEVER IS
MAG STD DET 200
TYPE T-TOP

391 SY

GENERAL

() CONSTRUCT ()

@CONSTRUCT EARTHEN CHANNEL

@cowsmucr 14 WIDE_MAINTENANCE
ROAD (2* AC OVER 6" ABC)

(3) CONSTRUCT GRADE CONTROL
STRUCTURE RETAINING WALL
(SEE DETAIL SHEETST49)

@lerAu. HANDRAIL PER DETAIL
SHEET D02

@INSTALL 4-STRAND SMOOTH WIRE
FENCE PER DETAIL SHEET D05

(&) CONSTRUCT MAINTENANCE RAMP,
(4" ABC) PER DETAIL SHEET D12’

@/NSTAU_ RIP-RAP (D50=9", 18" THICK|
COLOR SHALL MATCH 3" MINUS ROCK
MULCH COLOR OR SIMILAR

CONSTRUCT DROP_INLET STRUCTURE
PER MAG

STD DETAIL_501-5 (MODIFIED
PER DETAIL SHEET ST28

CONSTRUCT RGRCP CLASS |V STORM
DRAIN PIPE (SIZE PER PLAN)

@COIT\_ISTRUCT HEADWALL PER MAG STD

1,647 SY
1,357 SF

363 LF
2363 LF
108 SY

448 CY

46 CY

406 LF
1EA

@ CONSTRUCT NEW PAVEMENT
RUCTURAL SECTION WITH
M 2 9 6 B R W ch
EXIST

391 S§Y

@CONSTRUCT 14' WIDE MAINTENANCE
ROAD (4" ABC)

@INSTALL GATE TYPE 1,PER DETAIL
EET) D05 (UNLESS OTHERWISE

1402 SY

2 EA

@INSTALL GROUTED RIP-RAP
(D50=0% 187 THICK) COLOR
HALL INUS ROCK
HOLCH "BOLER ok YA

(9 PAYED TURNOUT PER MAG STD
DET 205 TYPE C (2 #/2" AC OVER
6" ABC) SEE DETAIL SHEET D13

46 CY

44 8Y

@® THICKENED EDGE PER MAG STD 2,005 LF
DET 201 TYPE A
@CONSTRUCT GRADE CONTROL 105 CY
STRUCTURE APRON AND CUTOFF
.INSTALL RIP-RAP (D50=18", 36" THICK 184 CY
OLOR SHALL MATCH 3" MINU

MULCH COLOR OR SIMILAR

DATE

BY

REVISION

1158

EXIST GROUND e
€ CHANNEL

STA 246+28 53

GRADE CONTROL
TRUCT

~STA 246+88.18
4' CUTOFF WALL :

GRADES SHOWN ARE FINAL GRADES AND
ADJUSTMENTS NEED TO BE MADE TO
ACCOUNT FOR THICKNESS OF ROCK MULCH,
PAVING AND RIP RAP.

/1 auantimes |

DETAILS

‘ Hoskin eRyan Consultants
. [nesring soluions

Office: (602) 252-8384 Fax: (602) 252-8385 www.hoskinryan.com

FLOOD CONTROL DISTRICT

6245 N. 24th Parkway, Suits 100, Phoenix, Artzona 85016
&
= OF MARICOPA COUNTY

WHITE TANKS FRS NO.3
OUTFALL CHANNEL
FCD 2009C012

BY DATE

DESIGNED| PZ,JM 11/10
N STAFF 11/10
CHECKED | PH, MM, JU 11/10
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[ REMOVE || —
CAUTION GAS LINE CONTRACTOR TO CONTACT SOUTHWEST GAS "CONTRACTOR SHALL ADJUST POST SPACING AS SAWCUT 2D WATCH EXISTING 2
EXISTING OVERHEAD/UNDERGROUND 1-800-528-4277 PRIOR TO REMOVAL OF ABANDON GAS NECESSARY TO AVOID INSTALLING FENCE POSTS SEE WALL PLAN & DETAILS FOR JACKRABBIT F@ BAVE 8 Sy
ELECTRIC, GAS, CATV, TELEPHONE, WATER, LINE, SOUTHWEST GAS TO CAP PORTION OF REMAINING OVER FIBER OPTIC LINES ESTATES (SHEETS ST82 - ST67) REMOVE EXIST FENCE, BLOCK WALL 250 1 |
SEWER & FIBER OPTICS CONTRACTOR TO ABANDONED GAS LINE AND/OR RETAINING WALL <
VERIFY EXACT LOCATION OF EXISTING SECTION LINE [2] REMOVE AND REPLACE EXIST 1EA| =
el e il ] LRIEG:ngoAuAbe%ALVAGE EXIST STREET  1EA =
(1]
A NON-DISTURBANCE AREA WILL BE TAPED OFF SECTION LINE — ’/' SAISF ORE HeAD EEC’,VTRE%%C’,;’,‘JE Sgﬁffccgo TAFTER @
AROUND THOSE EXISTING TREES THAT WILL BE ) { “\ |EXIST DIRT ROAD— CULVERT CONSTRUCTION
PRESERVED. ; - { \}
7 %) [4] REMOVE EXIST CONCRETE 152 LF|
| W ’;) ; 4 RETAINING W,
| ’w‘ ; e : Q CONSTRUCT ()
2| | T , ! CONSTRUCT EARTHEN CHANNEL
| @12 g 5027oom @ ®
| | S Wz CONSTRUCT 14" WIDE MAINTENANCE 833 sy | =
I 7185 | )| 5 \&> AD (2* AC OVER 6" ABC) =
[N < A RE E-ERCARN L CONSTRUCT GRADE CONTROL 1357 sF | &=
N . ‘-‘Hl ’ CAMELBACK RD w NN, @STRUCTURE RETAINING WALL ] =
~5 0] —T 1= (SEE DETAIL SHEETST49) <
AT | R (@ CONSTRUCT BOX_CULVERT PER 105 F} & |
m =T | a8 DETAIL SHEET ST32
= g ~1es =965 0 CONSTRUCT CONCRETE HEAD 2070 SF )
& ¥/ | 23 ©PER DETAL SHEETS ST34 & o754 —
‘ wijo (PLYWOOD IN CONSTRUCTION Sy
. - JOINTS NEEDS TO BE REMOVED)
STA _11+31.86,1 INSTALL HANDRAIL PER DETAIL 550 LF
— O v s ; T D02
N o 5 o @msr 4STRAND SMOOTH WIRE 1524 LF | o
S =8 5 FENCE PER DETAIL SHEET DO5 =
- . s S (8) CONSTRUCT. MAINTENANCE RAMP, 109 SY | <
S S Sk (4" ABC)<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>