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RETURN RECEIPT REQUESTED ~ CaseNo.: 06-09-B379R - 0. @ ,b%
. . ' . ° i
The Honorable Wendy Feldman-Kerr Community: Town of Queen Creek, AZ ﬂie ,:f 3
Mayor, Town of Queen Creek Community No.: 040132 . FHINGT 5 007!
- 22350 South Ellsworth Road .
Queen Creek, AZ 85242 104
Dear Mayor Feldman-Kerr:

This responds to.a request that the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and
Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with Part 65
of the National Flood Insurance Program (NFIP) regulations. In a letter dated February 8, 2006,
Ms. Catherine W. Regester, P.E., CFM, Senior Engineer, Flood Control District of Maricopa County,
requested that FEMA evaluate the effects that a new hydraulic analysis and proposed project along
Sonoqui Wash from just upstream of Higley Road to approximately 1,000 feet upstream of Chandler
Heights Road would have on the flood hazard information shown on the effective FIRM and FIS report.
The proposed project will consist of channelization from approximately 1 (_)OO feet downstream of Higley
‘ Road to just downstream of Chandler Heights Road and construction of four 10-foot by 5-foot concrete
box culverts at Recker Road; three 2-foot-diameter concrete pipe culverts at Power Road, Sossaman Road,
and Chandler Heights Road a bridge at Higley Road; and a detention basin just downstream of Chandler
Helghts Road.

e,

All data reqmred to complete our review of this request for a Conditional Letter of Map Revxslon '
* (CLOMR) were submitted with letters from Ms. Regester. . ’

V Because thls revision request also affects the Town of Gilbert and the unincorporated areas of Maricopa -
County, separate CLOMRs for those communities were issued on the same date as this CLOMR.

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. We
‘believe that, if the proposed project is constructed as shown on the topographic work maps entitled
"Sonoqui Wash Channelization: Queen Creek Wash to Chandler Heights Road CLOMR," prepared by the
Flood Control District of Maricopa County, revised May 3, 2006, and the data listed below are recelved a
revision to the FIRM would be warranted.

As a result of the proposed project, the elevations of the flood having 1-percent chance of being equaled or

exceeded in any given year (base flood) decreased compared to the effective Base Flood Elevations (BFEs)

for Sonoqui Wash from just upstream of Recker Road to approximately 2,000 feet upstream of Chandler

Heights Road. The maximum decrease in BFE, 9.1 feet, will occur just downstream of Power Road. The

entire base flood along Sonoqui Wash will be contained in the concrete-lined channel and culverts from
“ just upstream of Recker Road to just downstream of Chandler Heights Road.
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As a result of the proposed project, the width of the Special Flood Hazard Area (SFHA), the area that
would be inundated by the base flood, will decrease compared to the effective SFHA width along the
revised reach of Sonoqui Wash. The maximum decrease in SFHA width, approxnnately 2,600 feet, will
occur approximately 1,500 feet downstream of Power Road.

Upon completion of the project, your community may submit the data listed below and request that we
make a final determination on revising the effective FIRM and FIS report.

Detailed application and certification forms, which were used in processing this request, must be
used for requesting final revisions to the maps. Therefore, when the map revision request for the '
area covered by this letter is submitted, Form 1, entitled "Overview & Concurrence Form," must
be included. (A copy of this form is enclosed.) - :

The detailed application and cert1ﬁcat10n forms listed below may be required 1f as-built conditions
- differ from the preliminary plans. If required, please submit new forms (copies of which are

enclosed) or annotated copies of the previously submltted forms showing the revised information.
Form 2, entitled "Riven'ne Hydrology & Hydraulics Form"
Form 3, entitled "Riverine Structures Form"

Hydiaulic analyses, for as-built conditions, of the base flood, together with a topographic work
map showing the revised floodplain boundaries, must be submitted with Form 2.

Effective October 30, 2005, FEMA revised the fee schedule for reviewing and processing requests
for conditional and final modifications to published flood information and maps. In accordance
with this schedule, the current fee for this map revision request is $4,000 and must be received
before we can begin processing the request. Please note, however, that the fee schedule is subject

. to change, and requesters are required to submit the fee in effect-at the time of the submittal.

Payment of this fee shall be made in the form of a check or money order, made payable in U.S.
funds to the National Flood Insurance Program, or by credit card. The payment must be forwarded
to the following address: :

Federal Emergency Management Agency
Fee-Charge System Administrator
P.O. Box 22787
Alexandria, VA 22304

As-built plans, certified by a registered professional engineer, of all proposed project elements

Community acknowledgment of the map revision request .

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate
a revision to thé FIRM and FIS report. Because the BFEs would change as a result of the project, a 90-day
appeal period would be initiated, during which community officials and interested persons may appeal the
revised BFEs based on scientific or technical data.

The basis of this CLOMR is, in whole or in part, a channel-modification/culvert/detention basin project.
NFIP regulations, as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying




capacity within the altered or relocated portion of any watercourse is maintained. This provisionis
incorporated into your community's existing floodplain management regulations. Consequently, the
ultimate responsibility for maintenance of the modified channel and culverts rests with your community.

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

If you have any questions regarding floodplain management regulations for your community or the NFIP in
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation ‘
Division of FEMA in Oakland, California, at (510) 627-7175. I{ you have any questions regarding this
CLOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627).

, Sin_cerély,

)

Michael B. Godesky, Project Engineer _ :
Engineering Management Section For:. William R. Blanton Jr., CFM, Acting Chief

-~ Mitigation Division Engineering Management Section
' ' ‘Mitigation Division
Enclosures
cc: The Honorable Max W. Wilson , Mr. Tirhothy S. Phillips, P.E.
: Chairman, Maricopa County ' " Chief Engineer and General Manager
Board of Supervisors ' ' Flood Control District of Maricopa County

The Honorable Steven M. Berman Ms. Catherine W. Regestér, P.E., CEFM |
Mayor, Town of Gilbert S Senior Engineer

Flood Control District of Maricopa County
Mr. Richard L. Schaner '

Public Works Director Mr. Lonnie K. Frost

Town of Queen Creek Floodplain Administrator
' Town of Gilbert

Mzx. Ted Collins, CFM' .

Principal Floodplain Administrator Mr. Brian Cosson, CFM

Flood Control District of Maricopa County NFIP Coordinator

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




Federal Emergency Management Agency
Washington, D. C. 20472

MAY 26 2006

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED ~ Case No.: 06-09-B379R
The Honorable Max W. Wilson Community: Maricopa County, AZ
Chairman, Maricopa County - Community No.: 040037

Board of Supervisors o

301 West Jefferson Street, 10th Floor 104
Phoenix, AZ 85003 . : '

Dear Mr. Wilson:

This responds to a request that the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and
Incorporated Areas, in accordance with Part 65 of the National Flood Insurance Program (NFIP)
regulations. In a letter dated February 8, 2006, Ms. Catherine W. Regester, P.E., CFM, Senior Engmeer
'Flood Control District of Maricopa County, requested that FEMA evaluate the effects that a new hydraulic
analysis and proposed project along Sonoqui Wash from just upstream of Higley Road to approximately
1,000 feet upstream of Chandler Heights Road would have on the flood hazard information shown on the
effective FIRM and FIS report. The proposed project will consist of channelization from approximately
1,000 feet downstream of Higley Road to just downstream of Chandler Heights Road and construction of
four 10-foot by 5-foot concrete box culverts at Recker Road; three 2-foot-diameter concrete pipe culverts at
Power Road, Sossaman Road, and Chandler Heights Road; a bridge at Higley Road; and a deten’uon basin
just downstream of Chandler Heights Road. . '

_ All data required to complete our review of this request for a Conditional Letter of Map Rev1$1on
(CLOMR) were submltted with letters from Ms. Regester. : S

Because this revision request also affects the Towns of Gilbert and Queen Creek, separate CLOMRs for
those communities were issued on the same date as this CLOMR. .

We reviewed the submitted data and the data used to prepare the effective FIRM for your commiunity and
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. We
believe that, if the proposed project is constructed as shown on the topographic work maps entitled
"Sonoqui Wash Channelization: Queen Creek Wash to Chandler Heights Road CLOMR," prepared by the
Flood Control District of Maricopa County, revised May 3, 2006, and the data listed below are received, a
revision to the FIRM would be warranted.

As a result of the proposed project, the elevations of the flood having 1-percent chance of being equaled or
exceeded in any given year (base flood) decreased compared to the effective Base Flood Elevations (BFEs)
for Sonoqui Wash from approximately 1,500 feet downstream of Recker Road to just upstream of
Chandler Heights Road. The maximum decrease in BFE, 4.6 feet, will occur just downstream of Recker
Road. The entire base flood along Sonoqui Wash will be contained in the concrete-lined channel and
“t;llven‘.s from approxxmately 1,500 feet downstream of Recker Road to just downstream of Chandler
eights Road. . :
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. As a result of the proposed project, the width of the Special Flood Hazard Area (SFHA), the area that
would be inundated by the base flood, will decrease compared to the effective SFHA width along the
revised reach of Sonoqui Wash. The maximum decrease in SFHA width, approximately 3,400 feet, will
occur approximately 1,500 feet downstream of Recker Road... ;

Upon completion of the project, your community may submit the data listed below and request that we A
make a final determination on revising the effective FIRM and FIS report.

® Detailed application and certification forms, which were used in processing this request, must be
used for requesting final revisions to the maps. Therefore, when the map revision request for the
area covered by this letter is submitted, Form 1, entitled "Overwew & Concurrence Form," must

- be included. (A copy of this form is enclosed. )

® The detailed application and certification forms listed below may be required if as-built conditions
differ from the preliminary plans. If required, please submit new forms (copies of which are
enclosed) or annotated copies of the previously submitted forms showing the revised information.
Form 2, entitled "Riverine Hydrology & Hydraulics Form"

Form 3, entitled "Riverine Structures Form"

Hydraulic analyses, for as-built conditions, of the base flood, together with a topographic work
map showing the revised floodplain boundaries, must be submitted with Form 2.

e

® Effective October 30, 2005, FEMA revised the fee schedule for reviewing and processing requests
" for conditional and final modifications to published flood information and maps. In accordance

with this schedule, the current fee for this map revision request is $4,000 and must be received
before we can begin processing the request. Please note, however, that the fee schedule is subject
to change, and requesters are required to submit the fee in effect at the time of the submittal.
Payment of this fee shall be made in the form of a check or money order, made payable in U.S.
funds to the National Flood nsurance Program, or by credit card. The payment must be forwarded
to the following address ‘

Federal Emergency Management Agency
Fee-Charge System Administrator
P.O. Box 22787 '
" Alexandria, VA 22304

® As-built plans, certified by a registeréd professional engineer, of all proposed project elements

® COmmunity acknowledgment of the map revision request

Afier receiving appropriafe documentation to show that the project has been completed, FEMA will initiate

a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project, a 90-day

appeal period would be initiated, during which community officials and interested persons may appeal the
" revised BFEs based on scientific or technical data.




The basis of this CLOMR is, in whole or in part, a channel-modification/culvert project. NFIP regulations,

as cited in Paragraph 60.3(b)(7), require that communities assure 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 regulations. Consequently, the ultimate respons1b1hty for
maintenance of the modified channel and culverts rests with your community.

This CLOMR is based on minimum floodplain management criteria estabhshed under the NFIP. Your
cormumunity is responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

If you have any questions regarding floodplain management regulations for your community or the NFIP in
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation
Division of FEMA in Oakland, California, at (510) 627-7175. If you have any questions regarding this
CLOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627).

Sincerély,

: MichaelB. Godesky, Projecf Engineer

Engineering Management Section - For: ~ William R. Blanton Jr., CFM, Acting Chief
Mitigation Division , ; Engineering Management Section
- Mitigation Division
Enclosures
L occ The Honorable Steven M. Berman Mr. Lonnie K. Frost
' Mayor, Town of Gilbert ) Floodplain Administrator
‘ Town of Gilbert
The Honorable Wendy Feldman-Kerr
Mayor, Town of Queen Creek : Mr. Richard L. Schaner
) : Public Works Director
Mr. Ted Collins, CFM - , : Town of Queen Creek
Principal Floodplain Administrator '
Flood Control District of Maricopa County Mr. Brian Cosson, CFM
v - NFIP Coordinator
" Mr. Timothy S. Phillips, P.E. * Office of Dam Safety and Flood Mitigation

Chief Engineer and General Manager _ ~ Arizona Department of Water Resources
Flood Control District of Maricopa County : ' :

Ms. Catherine W. Regester PE., CFM
Senior Engineer
Flood Control District of Maricopa County




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

MAY 26 2006

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED : Case No.: 06-09-B379R

The Honorable Steven M. Berman Community: Town of Gilbert, AZ
Mayor, Town of Gilbert ' Community No.: 040044

50 East Civic Center Drive ’

Gilbert, AZ 85296 ' - 104 )

Dear Mayor Bei;rnan:

This responds to a request that the Department of Homeland Security’s Federal Emergency Management
" Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and
Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with Part 65
of the National Flood Insurance Program (NFIP) regulations. In a letter dated February &, 2006,
Ms. Catherine W. Regester, P.E., CFM, Senior Engineer, Flood Control District of Maricopa County,
requested that FEMA evaluate the effects that a new hydraulic analysis and proposed project along
Sonoqui Wash from just upstream of Higley Road to approximately 1,000 feet upstream of Chandler
Heights Road would have on the flood hazard information shown on the effective FIRM and FIS report.
,, The proposed project will consist of channelization from approximately 1,000 feet downstream of Higley
"‘ Road to just downstream of Chandler Heights Road and construction of four 10-foot by 5-foot concrete
box culverts at Recker Road; three 2-foot-diameter concrete pipe culverts at Power Road, Sossaman Road,
and Chandler Heights Road; a bridge at ngley Road; and a detention basin just downstream of Chandler
Heights Road.

All data requlred to complete our review of this request for a Conditional Letter of Map Revxslon B
(CLOMR) were submitted with letters from Ms. Regester. '

Because this revision request also affects the Town of Queen Creek and the unincorporated areas of
Maricopa County, separate CLOMRs for those communities were issued on the same date as this CLOMR.

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. We
believe that, if the proposed project is constructed as shown on the topographic work maps entitled
"Sonoqui Wash Channelization: Queen Creek Wash to Chandler Heights Road CLOMR," prepared by the
Flood Control District of Maricopa County, revised May 3, 2006, and the data listed below are received, a
revision to the FIRM would be warranted.

As a result of the proposed project, the elevations of the flood having 1-percent chance of being equaled or
exceeded in any given year (base flood) decreased compared to the effective Base Flood Elevations (BFEs)
for Sonoqui Wash from just upstream of Higley Road to just downstream of Recker Road. The maximum
decrease in BFE, 12.5 feet, will occur just upstream of Higley Road. The entire base flood along Sonoqui
Wash will be contained in the concrete-lined channel and culverts from approximately 1,000 feet
downstream of Higley Road to just downstream of Recker Road.




As a result of the proposed project, the width of the Special Flood Hazard Area (SFHA), the area that

would be inundated by the base flood, will decrease compared to the effective SFHA width along the
revised reach of Sonoqui Wash. The maximum decrease in SFHA width, approximately 4,000 feet will
occur approximately 200 feet upstream of Higley Road.

Upon completlon of the pr03 ject, your community may submit the data listed below and request that we

“make a final determination on revising the effective FIRM and FIS report.

® Detailed application and certification forms, which were used in processing this request, must be
used for requesting final revisions to the maps. Therefore, when the map revision request for the
area covered by this letter is submitted, Form 1, entitled "Overview & Concurrence Form," must
be included. (A copy of this form is enclosed.)

® The detailed application and certification forms listed below may be required if as-built conditions
differ from the preliminary plans. If required, please submit new forms (copies of which are
enclosed) or annotated copies of the previously submitted forms showing the revised information.

Form 2, entitled "Riverine Hydrology & Hydraulics Form"
Form 3, cntitled "Riverine Structures Form"

Hydrauhc analyses, for as-built conditions, of the base flood, together with a topographlc work
map showing the revised ﬂoodplam boundaries, must be submitted with Form 2.

¢ Effective October 30, 2005, FEMA revised the fee schedule for reviewing and processing requests
for conditional and final modifications to published flood information and maps. In-accordance
with this schedule, the current fee for this map revision request is $4,000 and must be received
before we can begin processing the request. Please note, however, that the fee schedule is subj ect
to change, and requesters are required to submit the fee in effect at the time of the submittal.
Payment of this fee shall be made in the form of a check or money order, made payable in U. S.
funds to the National Flood Insurance Program, or by credit card. The payment must be forwarded
to the following address: -

Federal Emergency Management Agency
Fee-Charge System Administrator -
P.O. Box 22787
Alexandria, VA 22304

® As-built plans, certified by a registered professional engineer, of all proposed project elements

e Community acknowledgment of the map revision request

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate
a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project, a 90-day
appeal penod would be initiated, during which community officials and interested persons may appeal the
revised BFEs based on scientific or technical data.

The basis of this CLOMR is, in whole or in part, a channel-modification/culvert/bridge project. NFIP
regulations, as cited in Paragraph 60.3(b)(7), require that communities assure 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 regulations. ‘Consequently, the
ultimate responsibility for maintenance of the modified channel, culverts, and bridge rests with your
community.

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

If you have any questions regarding floodplain management regulations for your community or the NFIP n
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation
Division of FEMA in Oakland, California, at (510) 627-7175. If you have any questions regarding this
CLOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627).

 Sincerely,

e

Michael B. Gddésky, Project Engiﬁcef

Engineering Management: Section : " For:  William R. Blanton Jr., CFM, Acting Chief

Mitigation Division . . Engineering Management Section
Mitigation Division

Enclosures

cc:  The Honorable Max W. Wilson | Mr. Timothy S. Phillips, P.E.
Chairman, Maricopa County ‘ ) Chief Engineer and General Manager

Board of Supervisors , Flood Control District of Maricopa County

The Honorable Wendy Feldman-Kerr Ms. Catherine W. Regester, P.E., CFM
Mayor, Town of Queen Creek ’ ' Senior Engineer '

. Flood Control District of Maricopa County
Mr. Lonnie K. Frost ) .
Floodplain Administrator Mr. Richard L. Schaner
Town of Gilbert . Public Works Director

' Town of Queen Creek
Mr. Ted Collins, CFM ‘
Principal Floodplain Administrator Mr. Brian Cosson, CFM -
Flood Control District of Maricopa County - NFIP Coordinator
Office of Dam Safety and Flood Mitigation
Arizona Department of Water Resources




- Board of Directors
Fulton Brock, District 1
Don Stapley, District 2

Flood Control District | Andrew Kunasek, District 3
' Max Wilson, District 4

of Maricopa County Mary Rose Wilcox, District 5

wwifed:maricopaigov: ]
2801 West Durango Street
Phoenix, Arizona 85009

Phone: 602-506-1501

Fax: 602-506-4601

TT: 602-505-5897

April 20, 2006

Michael Baker, Jr., Inc.
3601 Eisenhower Avenue, #600
Alexandria, VA 22304-6425

ATIN: Craig Kennedy, CFM

RE: Sonoqui Wash Channelization
Towns of Gilbert and Queen Creek, and Unincorporated County, Maricopa County, AZ
FEMA Case No.: 006-09-B379R

. Dear Mr. Kennedy:

We are in receipt of your comment letter dated April 4, 2006. In response to your comments we
offer the following:

1. The HEC-RAS modeling of the Higley Road Bridge and Sossaman Road and Chandler
Heights Boulevard Culverts was reviewed and revised, as appropriate, to match the
submitted design drawings. These changes resulted in no change to the proposed water
surface elevations (WSELSs).

2. Per your letter, Queen Creek was eliminated from the HEC-RAS model and the
downstream boundary condition for Sonoqui Wash was revised to Normal Depth. The
proposed weir at the downstream end of the sediment basin was chosen to begin the
modeling as the weir serves as a control péint. The proposed pipe under the weir serves,
ptimarily, as a drain for the sediment basin and, therefore, was removed from the
modeling. The change to normal depth resulted in changes in WSEL ranging from a .
maximum decrease of 1.57 ft at cross section 11-+26 to a maximum increase of 0.15 ft at
cross sections 21453 and 22+00. Changes in WSEL occurted from cross sections
11426 to 22+82. There were no changes upstream of cross section 22+82. (Cross
section 22+82 is located on the downstream side of the drop structure immediately east
of the proposed Higley Road Bridge.) The WSELs at the cross sections, the location of
BFE 1312, and the floodplain limits within the channel downstream of the Higley Road
Bridge have been revised to reflect the revised HEC-RAS modeling. The changes

’ impact only work map sheet 1 of 9.




Mr. Craig Kennedy
Page 2 of 2
April 20, 2006

The following items are included in this submittal:

= Copy of FEMA comment letter dated April 4, 2006;
*  CD containing the revised HEC-RAS files (reCLOMR.prj);

*  Hard copy prnt-out of the revised HEC-RAS model cross section plots (TDN Appendix
E.2) and summary output (IDN Appendix E.5);

» Hard copy matk-up of Sonogui Wash Channelization, Queen Croek Wash to Chandler Heights
Road, CLOMR work map sheet 1 of 9. Revised portions are shown within “clouds™.

®  Copy of revised Sonoqui Wash Channelization, Queen Creek Wash to Chandler Hezghts Road,
CLOMR work map sheet 1 of 9 on 11”7 X 17” sheet (not a half-size) for TDN Appendix
G.4. \

If you have any questions, ot require additional information, please feel free to call me at 602-
506-4001.

Yours truly,

NS

Catherine W. Regester, P.E., CFM
Senior Engineer

Fnclosures: Listed above




Copies to (with enclosures):

Lonnie Frost

Town of Gilbert

1205 South Gilbert Road
Gilbert, AZ 85296

Dick Schaner, P.E.
Town of Queen Creek
22350 S Ellsworth Road
Queen Creek, AZ 85242

Copies to (w/o enclosures):

Mike Godesky

Hazards Study Branch, Mitigation Directorate
Federal Emergency Management Agency

500 C Street SW

Washington, D.C. 20472-0001

Ray Lenaburg ‘

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

Oakland, CA 94607

Brian Cosson

NFIP State Coordinator

Arizona Department of Water Resoutces
Office of Dam Safety and Flood Mitigation
3550 N. Centtal Avenue

Phoenix, AZ 85012

G. Scott Buchanan
Stanley Consultants
1661 Fast Camelback Road, Suite 400
Phoenix, AZ 85016




NATIONAL FLOOD INSURANCE PROGRAM-————er
FEMA NATIONAL SERVICE PROVIDER FLO BECEW?‘E@
April 4, 2006

Ms. Catherine W. Regester, P.E., CFM IN REPLY REFER TO:

Senior Engineer Case No.: 06-09-B379R

Flood Control District of Maricopa County Communities: Towns of Gilbert and Quge!

2801 West Durango Street Creek, and Maricopa C

Phoenix, AZ 85009-6399 Community Nos.: 040044, 040132, an

316-AD

Dear Ms. Regester:

This is in regard to your request dated February 8, 2006, that the Department of Homeland Security’s
Federal Emergency Management Agency (FEMA) issue a conditional revision to the Flood Insurance Rate
Map (FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the
request is listed below.

Identifier: Sonoqui Wash Channelization
Flooding Source: Sonoqui Wash

'FIRM Panel(s) Affected: 04013C2690H, 3060G, and 3075G

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

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

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

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

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

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

Sincerely,

m
Sheila M. Norlin, CFM

National LOMC Manager
Michael Baker Jr., Inc.

Enclosures

ce: Mr. Richard 1. Schaner
Public Works Director
Town of Queen Creek

Mzr. Lonnie K. Frost
Floodplain Administrator
Town of Gilbert

Mr. Ted Collins, CFM
Principal Floodplain Administrator
Flood Contro} District of Maricopa County

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

Mzr. Brian Cosson, CFM

NFIP Coordinator _

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

Mr. Scott Buchanan, P.E.
Stanley Consultants, Inc.




| NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a
Conditional Letter of Map Revision (CLOMR)

Case No.: 06-09-B379R Requester: Ms. Catherine W. Regester, P.E., CFM

Communities: Towns of Gilbert and Queen Community Nos.: 040044, 040132, and 040037

Creek, and Maricopa County, AZ

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

1.

Our detailed review revealed that the Higley Road bridge and the culverts under Sossaman Road and
under Chandler Heights Boulevard were not modeled in the submitted proposed conditions HEC-RAS
hydraulic analysis as proposed in the plans entitled “Sonoqui Wash Channelization: Queen Creek
Wash to Chandler Heights Road CLOMR,” prepared by Stanley Consultants, Inc., dated

October 2005. Please revise the proposed conditions HEC-RAS model to include these structures as
proposed in the submitted plans.

Our detailed review revealed that the submitted HEC-RAS hydraulic model includes currently
unstudied reaches of Queen Creek at the downstream end of the proposed revision. However, no
topographic work maps or hydrologic analyses of the proposed revision along Queen Creek were
included with your submittal. Please provide topographic work maps detailing existing conditions and
proposed conditions along Queen Creek, hydrologic analyses supporting the discharges used, and
plans for any existing or proposed structures along the proposed revision along Queen Creek.
Otherwise, please remove Queen Creek from your model. In addition, if you remove Queen Creek
from your hydraulic analyses, please revise the downstream boundary condition for Sonoqui Wash
using Normal Depth.

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

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

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




Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAFP CHANGES

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

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

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

44 CFR 72.5.
Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR—F s

Request for single-lot/single-structure CLOMA and CLOMR-F.........ccoeoiiiiiiieeeceee e $500
Request for single-lot/single structure LOMR-F ..o $425
Request for single-lot/single-structure LOMR-F based on as-built
information (CLOMR-F previously iSSUed DY US) ........eveouuemomereeeceeeeeseeeeeeeiesee e eeeesesesesessssens $325
Request for multiple-lot/multiple-structure CLOMA ... ..o et $700
. . Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F .........ccoooviieeiiniieieieeeeiieene $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built
information (CLOMR-F previously 1SSUEA) ......ccoveiirierieieeeeiceeteie ettt $700

Fee Schedule for Requests for CLOMRs

Request based on new hydrology, bridge, culvert, channel, or combination
O ARY OF thESE ... ettt et et e e ....$4,000
Request based on levee, berm, or other structural MEASUTE .....ccc.ccieiereiiieiieieeeeceee e $5,000

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

Request based on bridge, culvert, channel, or COMbINALON thETCOF..... e $4,400
Request based on levee, berm, or other Structural MEASUIE .............ooovveruemveemeeeeee s e $6,000
Request based on as-built information submitted as follow-up to CLOMR ........cccomeiiecinvncnnnnee $4,000

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

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

?yment Submission Requirements
equesters must make fee payments for non-exempt requests before we render services. This payment must

be in the form of a check or money order or by credit card payment. Please make all checks and money-orders
in U.S. funds payable to the National Flood Insurance Program. We will deposit all fees collected to the
National Flood Insurance Fund, which is the source of funding for providing this service.




Board of Directors
: Fulton Brock, District 1
. " - Don Stapley, District 2
Flood Control District Ancrew Kunasek, Distct 3
. ' Max Wilson, District 4
of Maricopa County Mary Rose Wilcox, District 5

yww.fcd.maricopa.gov - ]
2801 West Durango Street

Phoenix, Arizona 85009 _
Phone: 602-506-1501 - Tioyeyel e e

Fax: 602-506-4601
TT: 602-505-5897

February 8, 2006

Michael Baker, Jr. Inc.
3601 Eisenhower Avenue, #600
Alexandtia, VA 22304—6425

ATTIN: Criig Kennedy

'RE: Sonoqui Wash Channelization, Chandler Heights Road to Queen Creek Wash
Conditional Letter of Map Revision (CLOMR) ’

Dear Mr. Kennedy:

Please find enclosed a CLOMR request for the subject wash from Higley Road to just upstream of
Chandler Heights Road. The project addresses the flooding identified in the Sonogui Wash Floodplain
Delzneation Study (FEMA Case No. 04-09-1717P) which is currently under review in your office. The
following items are included in this submittal:

»  Sonoqui Wash Channelization, Chandler Heights Road to Queen Creek Wash, Conditional
Letter of Map Revision (CLOMR), Technical Data Notebook (TDN), dated November 14, 2005.
(Note: The FEMA forms, annotated FIRM panels, digital hydraulic models, and all pertinent
back-up data are included in the TDN.)

»  Sonoqui Wash Channelization, Chandler Heights Road to Queen Creek Wash, Conditional
Letter of Map Revision (CLOMR) Work Maps, 17 = 100’ scale, 1 ft contour interval, dated
December 19, 2005, sheets 1 through 9 of 9.

»  Sonoqui Wash Channelization, Queen Creek Wash to Chandler Heights Road, half-size
construction drawings (notes, geometrics, details, plan & profiles, and grading sheets) dated
October 2005. '

*  Check for $4,400 to cover FEMA’s required fees for the processing of the CLOMR.

The channelization project is a joint project between the Towns of Gilbert and Queen Creek and the
Flood Control District of Maricopa County. If you have any questions or require additional information,
please feel free to call me at 602-506-4001 or contact me by e-mail at cwr(@mail.maricopa.gov.

Yours truly,
Catherine W. Regester, P.E., CFM
Senior Engineer

“Enclosures: Listed above
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1.0 INTRODUCTION

1.1 Purpose of Study

The Sonoqui Wash Channelization Project was initiated following the completion of
the Queen Creek / Sanokai (now spelled Sonoqui) Wash Hydraulic Master Plan
(HMP) prepared in September 2000 by consultant Huitt-Zollars, Inc. A floodplain
delineation study from Higley Road to Riggs Road was completed by consultant
Entellus, Inc. in 2004 and submitted to the Federal Emergency Management Agency
(FEMA) for review. The Entellus delineation study was still in FEMA review as of the
time this CLOMR was prepared. Results from the Entellus delineation study
indicated potential breakout of flood flows and ponding in Sonoqui Wash. The HMP
concluded that the most feasible solution to the flooding problem would be to
construct a series of improvements. The HMP-recommended solutions incorporated
in this project include increasing the cross section of Sonoqui Wash through
channelization, and constructing an offline detention basin to reduce discharges.
The objective of the HMP was to convey the 1%-annual-chance flow event within the
newly constructed channel.

Proposed channel improvements extend from the confluence with Queen Creek
Wash just downstream from Higley Road to upstream of Chandler Heights Road, a
distance of approximately 4.25 miles. The project includes multiple roadway
crossings, utility relocations, grade control / drop structures, a sedimentation basin, a
confluence weir structure, a lateral diversion weir, and an off-line detention basin. A
related but separate improvement project will construct a new bridge crossing at
Higley Road. This bridge project is sponsored by the Town of Gilbert and will be
constructed concurrently with the Sonoqui channel. This report documents the
process necessary to request a Conditional Letter of Map Revision (CLOMR) for the
channel improvements and bridge crossing listed above.

The outfall for the new Sonoqui Wash channel will be the Queen Creek Wash
channel which will be reconstructed by the Flood Control District of Maricopa County
as part of their Chandler Heights Detention Basin Project. The outfall for the Queen
Creek channel is the East Maricopa Floodway, an existing major regional drain which
currently has been delineated with an approximate flood insurance Zone A. The
Queen Creek Channel improvements are completely designed and will be bid and
constructed prior to the Sonoqui Wash Channelization Project construction. That
portion of the Sonoqui Channelization Project downstream from Higley Road will be
broken out and packaged (constructed) with the Queen Creek Wash channel and
Chandler Heights Detention Basin Project.

1.2 Authority for Study

Stanley Consultants, Inc. performed the hydraulic analyses and design for this study
for the Flood Control District of Maricopa County (FCDMC) under Contract FCD
2002C037. FCDMC is the primary contracting agency for this project but is acting in
partnership with the Town of Queen Creek and the Town of Gilbert. Sub-consultants
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on Stanley’s project team include WEST Consultants (sediment transport), AMEC
Earth and Environmental (geotechnical), Logan Simpson Design (landscape
architecture), Cooper Aerial (aerial mapping), and The TBE Group (subsurface utility
exploration). Regional hydrology for the project was supplied by FCDMC. Project
management was contracted by FCDMC to Raju Shah, P.E. of Prestige Engineering
Project coordination was accomplished primarily with Catherine Regester, Michael
Lopez, and Dennis Holcomb with FCDMC, Lonnie Frost with the Town of Gilbert, and
Dick Schaner and David Martinez with the Town of Queen Creek.

1.3 Location of Study

The Sonoqui Wash Channelization Project is located within the Towns of Gilbert and
Queen Creek as well as Unincorporated Maricopa County. The project extends from
Section 29, Township 2 South, Range 7 East (Sec29, T2S, R7E) to Section 15,
Township 2 South, Range 6 East (Sec15, T2S, R6E) for an approximate project
length of 4.25 miles. The project is located on Flood Insurance Rate Maps (FIRMs)
04013C3060G and 04013C3075G. Sonoqui Wash is a tributary to Queen Creek
Wash and subsequently to the East Maricopa Floodway. Relevant portions of the
Higley Road Improvements Project including the Higley Road Bridge at Sonoqui
Wash, are located in Sections 14 and 15, Township 2 South, Range 6 East (Sec15,
T2S, RBE). Figures 1 and 2 show the project location and vicinity, respectively.
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1.4 Summary of Methodology

Regional project hydrology was prepared using HEC-1 and provided by FCDMC. The
existing-condition floodplain delineation study for- Sonoqui Wash from Higley Road to
Riggs Road was previously prepared by Entellus, Inc. using HEC-RAS. Aerial mapping
of the project corridor was provided by Cooper Aerial using conventional
photogrammetric methods. The proposed channel contours were used to generate
channel cross-sections for input into HEC-RAS. Channel roughness coefficients (“n”
values) were estimated using USGS methods. HEC-6T modeling was used for sediment
transport analysis. The U.S. Army Corps of Engineers’ HEC-RAS software was used for
the project: steady-flow modeling was used to determine the water surface elevations
while an unsteady-flow model was used to model the performance of the offline-
detention basin.

1.5 Coordination and Acknowledgements

This project has been coordinated with the following agencies:

- Flood Control District of Maricopa County.
- Town of Queen Creek
- Town of Gilbert

This CLOMR is submitted as a combination of two separate projects, the Sonoqui Wash
Channelization project sponsored jointly by the FCDMC and Towns of Gilbert and
Queen Creek and the Higley Road Bridge sponsored solely by the Town of Gilbert.

1.6 Study Results

Hydraulic analysis of the proposed design indicates a significant reduction of the 1%-
annual-chance floodplain and general containment within the channel after construction
of the improvements. In a few locations where the 100-year floodplain is nbt contained
within the proposed channel proper, the floodplain is contained within the project right-of-
way or within public road right-of way. At two isolated locations, the 100-year floodplain
was not contained within the project or road rights-of-way but is significantly less than
the existing condition floodplain. Reduction of the floodplain allows for a revision of the
delineation previously submitted by Entellus, Inc.
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2.0 FEMA FORMS AND ADWR ABSTRACTS

FEMA MT-2, Revisions to NFIP Maps, forms are located in Appendix A.

2.1: Study Documentation Abstract for FEMA Submittals

211 Date Study Accepted

21.2 Study Contractor Stanley Consultants, Inc.
Contact(s) Scott Buchanan, P.E.
Address 2929 E. Camelback Rd, Suite 130

Phoenix, AZ 85032

Phone 602-912-6500
internal Reference Number Stanley Proj.# 16955

2.1.3 FEMA Technical Review Contractor Pending

214 FEMA Regional Reviewer/Phone Pending

2.1.5 State Technical Reviewer/Phone Pending

216 Local Technical Reviewer FCDMC Cathy Regester, PE, CFM
Phone 602-506-4601

217 Reach Description Sonoqui Wash: Higley Rd to Chandler

Heights Rd (approx. 4.23 miles)
FIRM 04013C360H; 04013C3075H

2.2: Mapping Information

221

Mapping for Hydrologic Study

N/A

222

Mapping for Hydraulic Study
Type/Source
Scalef Date /

Aerial Photography
1"=40"/ Jan 30, 2004 / Cooper Aerial

2.3: Hydrology

2.3.1 Model or Method Used HEC-1 (USACE, Version 4.1)

2.3.2 Storm Duration 24 hour

2.3.3 Hyetograph Type N/A

2.3.4 Frequencies Determined 100

235 List of Gages Used N/A

2.3.6 Rainfall Amounts and Reference Miller et al, 1973, Precipitation-
Frequency Allas for Arizona

2.3.7 Unique Conditions and Problems N/A

2.3.8 Coordination of Q's N/A

2.4. Hydraulics

244 Model or Method Used HEC-RAS (USACE, Version 3.1 .2)

2.4.2 Regime Steady Subcritical Flow

243 Freq for which profiles were computed 100 year recurrence

2.44 Method of Floodway Calculation N/A

2.4.5 Unigue Conditions and Problems None encountered

2.5: Additional Study Information

ltem | Description/Discussion

Stanley Consultants
November 2005
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3.0 MAPPING AND SURVEY INFORMATION

Stanley Consultants performed a horizontal and vertical survey of existing sectional
monuments to serve as project control. Stanley Consultants also performed a control
-survey, set the aerial mapping panels, and conducted a field survey of local
improvement features such as roadways, fences, above-ground utilities, and structures.

3.1 Field Survey Information

As-built data was obtained for the project from Maricopa County, the Town of Gilbert, the
Town of Queen Creek, various utility owners and irrigation districts. The vertical datum
for these plans varied and many of the reference benchmarks were not recoverable.
Existing topographic mapping was insufficient for the scale of this project.

Survey points for this study were collected using both GPS and total station survey
equipment. Survey data point lists and copies of survey field books are included in
Appendix C of this report.

All survey work performed for this study was done in accordance with Section 3.0 of the
Flood Control District of Maricopa County’s Consultant Guidelines dated December 1,
2003. All survey work meets the Federal Emergency Management Agency (FEMA)
minimum criteria as defined in “FEMA Document 37, Flood Insurance Study Guidelines
and Specifications for Study Contractors.”

3.2 Mapping

Aerial mapping was sub-contracted to Cooper Aerial Surveys Co. and conducted under
Cooper’s Job No. 5060-011604. Two flight paths were used. The first, following a SE-
NW azimuth, captured the south-eastern portion of the project, while the second,
following an E-W azimuth, shot the western portion of the project to the confluence with
Queen Creek Wash. Mapping was flown on two different flight dates. The primary flight
date was January 30, 2004 and the secondary on May 26, 2005. A small reach about 2
mile long upstream from Recker Road was re-flown on the later date to reflect channel
changes conducted by private development. Detailed narrative explanation of the
survey control for aerial mapping is provided in Appendix C. Aerial photogrammetric
accuracy was verified by the FCDMC to their accuracy requirements. Because an
existing hydrology model was used for this study, the aerial mapping was used solely for
design and hydraulic analysis.

Topography presented with this submittal is taken from the original aerial mapping,
although top of bank elevations have been adjusted to match the new topography.

Jeff Cooper, with Cooper Aerial, is responsible for developing the mapping.

New one-foot contour mapping was developed for the length of the study as part of the
Sonoqui Wash Channelization project. The topographic mapping generally extends at
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least 400 ft on each side of the channel project centerline. Aerial photogrammetric
imaging technology was used to develop the new topographic map. Digital and hard
(mylar) copies of the mapping were provided to FCDMC as part of a separate submittal.

Comparison between mapping data collected for this project and the LOMR submittal by
Entellus Inc. shows a horizontal offset between the two mapping documents. Inspection
of common features indicates a uniform offset of 128.7 ft north and 122.4 ft east. The
discrepancy likely owes to a difference in grid-to-ground factors used between the
studies. No scaling discrepancies were discovered. A common vertical datum (NAVD
88) was used.
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4.0 HYDROLOGY
4.1 Method Description

The 100-year discharges for Sonoqui was were obtained from the Sonoqui Wash
Floodplain Delineation Study prepared by Entellus, Inc. on behalf of the Flood Control
District of Maricopa County and submitted to FEMA September 2004 (FEMA Case No.
04-09-1717P).

Excepting for a flow split from along the wash between Chandler Heights Road and
Sossaman Road (approximately Sta. 198+00 to Sta. 222+00), the 100-year peak
discharge for the Sonoqui Wash channel within project limits is 2100 cfs according to the
Sonoqui Wash Floodplain Delineation Study. The channelization of Sonoqui Wash as
proposed in this project would eliminate the flow split and contain all flow within the
channel therefore a 100-year peak discharge of 2100 cfs is also used between chandler
Heights Road and Sossaman Road.

Between Chandler Heights Road and Sossaman Road a lateral weir diverts flow from
Sonoqui Wash during large storm events (including the 100-year flow) temporarily into
an offline detention basin adjacent to the wash. The entire detention basin is included

within the delineated floodptain, however, the hydrologic and hydraulic impact of the
detention basin is ignored for a conservative delineation of the 100-year floodplain limits.

4.2 Parameter Estimation

See Sonoqui Wash Floodplain Delineation Study by Entellus, Inc.

4.2.1 Drainage Area Boundaries

See Sonoqui Wash Floodplain Delineation Study by Entellus, Inc.

4.2.2 Watershed Work Maps

See Sonoqui Wash Floodplain Delineation Study by Entellus, Inc.

4.2.3 Gage Data

See Sonoqui Wash Floodplain Delineation Study by Entellus, Inc.

4.2.4 Statistical Parameters

See Sonoqui Wash Floodplain Delineation Study by Entellus, Inc.
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4.2.5 Precipitation

See Sonoqui Wash Floodplain Delineation Study by Entellus, Inc.

4.2.6 Physical Parameters

See Sonoqui Wash Floodplain Delineation Study by Entellus, Inc.

4.3 Problems Encountered During the Study

Modification of the future-condition HEC-1 model (SOSBASEX) was required to
generate hydrographs for the sediment transport analysis.

Sediment Transport Hydrology

As part of the Sonoqui Wash Channelization design, a sediment transport analysis was
required. To accomplish this, sub-consultant WEST Consultants (WEST) utilized a
modification of the Corps of Engineers’ HEC-6 program. The modification, HEC-6T, is a
one-dimensional sediment transport model that is used to calculate water surface and
sediment bed surface. For HEC-6T, inflow hydrographs are required for various return
frequencies. The Flood Control District of Maricopa County provided the base 100 year
hydrology (a modification of the Entellus hydrology identified as SOSBASEX) for the
sediment transport analysis. This hydrology was modified to develop the hydrologic
models for the 2-, 10-, 25-, 50- and 500-year return frequencies. This hydrology was
then used for sediment transport analyses.

4.3.1 Special Problems and Solutions

No special problems were encountered with the project hydrology. The problems listed
above are additional hydrologic features considered and do not represent an alteration
to the regional hydrologic model used for delineation purposes.

4.3.2 Modeling Warning and Error Messages

See Sonoqui Wash Floodpiain Delineation Study by Entellus, Inc.

4.4 Calibration

No calibration of the hydrology was conducted as part of this project. See Sonoqui Wash
Floodplain Delineation Study by Entellus, Inc.
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4.5 Final Results

4.5.1 Hydrologic Analysis Resulfs

A uniform discharge of 2100 cfs is applied throughout Sonoqui Wash. An increased
discharge of 5540 is applied to the downstream section of the model which accounts for
backwater from the Queen Creek Wash. See the Table below.

River Sta Q (cfs)
Sonoqui Wash 256+23 2100
Sonoqui Wash 223+00 2100
Sonoqui Wash 214+00 2100
Sonoqui Wash 184+00 2100
Queen Creek Wash 10+00 5540

Table 1 — CLOMR Submittal Discharges

4.5.2 Verification of Results

Verification of hydrologic results of the previously accepted hydrology was not performed

as part of this study.

Stanley Consultants
November 2005
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5.0 HYDRAULICS

5.1 Method Description

The Sonoqui Wash Channel Improvements were designed using HEC-RAS (v. 3.1.2).
The term “channel hydraulics” encompasses all of the aspects of channel design that
were modeled with HEC-RAS including the main channel, confluence with the Queen
Creek Wash channel, culvert and bridge hydraulics at the roadway crossings and the
hydraulic aspect of the unsteady flow model used to design the Stage Stop Basin and
it's lateral weir (see Section 4 of this report).

The channel design typically incorporated landscape, aesthetic and multi-use input from
sub-consultant Logan Simpson Design. Two HEC-RAS models were evolved in parallel
through the design process; one with a base “n” value of 0.035 and the other with a base
“n” value of 0.045. A range of “n” values was desired to reflect future landscaping for the
project. The lower “n” value model (n = 0.035) was generally used to evaluate flow
velocity and channel stability and the higher “n” value model (n = 0.045) was used to
evaluate the water surface profile and floodplain extents. A discussion of “n” value
selection is covered in more detail in Section 5.3.1.

Documentation for weir coefficients used at weir structures and roadway overflow
sections is in the appendices with a summary printout of the 0.045 and 0.035 “n” value
models.

HEC-RAS output files for the channel are included in Appendix E. HEC-RAS input files
are on the CD in the back of this document.

Hydraulic sections were generally cut every 100 ft using INROADS software and
imported into HEC-RAS. Cross sections were then added at weir, bridge / culvert and
drop structure locations. The typical channel section has a 60 ft bottom with side slopes
that vary between 4:1 to 8:1 (H:V).

A larger bottom width (up to about 160 ft) was used in the sediment basin between the
Queen Creek Wash channel and Higley Road to facilitate sediment trapping function
(refer to Section 6.1, Channel Stability and Sediment Transport). A slightly narrower
bottom width of 50 ft was used in the narrow reach within the Rancho Jardines
subdivision between Via del Jardin and Sossaman Road in order to fit the channel within -
the project corridor without having to acquire new right-of-way.

To meaningfully interface with the existing-condition floodplain delineation by Entellus,
Inc., existing channel cross sections were incorporated into the upstream end of the
HEC-RAS model, upstream of the proposed channel improvements.

Cross sections of the existing topography are used upstream of the project limit.
Hydraulic sections in this reach incorporate ineffective flow areas to block out regions
associated with old remnant channels and tributary channels that do not contribute to
conveyance. This is similar to what was done by consultant Entellus in the existing
condition floodplain delineation submitted to FEMA. The reach upstream from the
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upstream limit of channel and grading improvements south of Chandler Heights Road
also uses the same roughness coefficients as the Entellus study.

Backwater effects on local tributary flow were not considered and delineation was
terminated at the project right-of-way in backwater situations. Delineation of the 100-
year floodplain is limited to Sonoqui Wash, as identified in the attached MT-2 forms.

Although the channel design and improvements extend to Queen Creek Wash and
upstream of Chandler Heights Road, this CLOMR applies only to Sonoqui Wash
between Chandler Heights Road and the upstream boundary of the second upstream
drop structure (Sta 19+48). Because the reach forms the downstream boundary
condition for this CLOMR request, discussion of the reach hydraulics are included below.

5.2 Work Study Maps

FEMA Flood Insurance Rate Maps (FIRMS) depicting the existing condition floodplain
extents and proposed floodplain extents are included in Appendix G.

5.3 Parameter Estimation

This section generally covers the selection of Manning’s Roughness Coefficients (“n”
values) and expansion and contraction coefficients.

5.3.1 Manning’s Roughness Coefficients

The Sonoqui Wash project uses a combination of methodology and references to
estimate roughness coefficients. The two primary references are Estimated Manning's
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County,
Arizona by the USGS and Drainage Design Manual for Maricopa County, Arizona —
Volume I, Hydraulics published by the FCDMC.

The methodology in the U.S.G.S. reference involves estimating a base “n” value that
reflects the channel bed material then adds adjustment factors to account for surface
irregularities, obstruction and vegetation. This reference incorporates examples
primarily involving larger natural watercourses as opposed to engineered channels with
designed landscaping. However, since Sonoqui Wash is intended to be a natural
looking channel with native vegetation, the U.S.G.S. reference should help provide an
adequate basis of estimate.

The Sonoqui Wash channel will be relatively straight and uniform with no obstructions
with the exception of roadway crossings at Sossaman and Power Roads that are
elevated above the channel bottom. The most significant adjustment to base roughness
per the U.S.G.S. reference will be due to landscaping. The key to selecting the
appropriate roughness coefficient will be in relating the type of plant material, its
placement, density and state of anticipated maintenance to a representative value. To
accomplish this, photographs were taken of existing channels with similar anticipated
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landscape character and then compared to the photo examples in the US.G.S.
reference.

The Sonoqui Wash project will only construct the channel and primary hydraulic
structures. Hydro-seeding will be provided as construction is completed to help reduce
soil loss, bank rilling and dust until the final landscaping is provided by the Towns of
Gilbert and Queen Creek and by adjacent developers. It may be months or even years
until the project is formally landscaped. Sub-consultant Logan Simpson Design
prepared a Landscape Master Plan that will serve as the basis for future landscaping. In
addition to using the Landscape Master Plan as a design guide, photos of comparably
landscaped channels are presented at the back of this section to provide a visual image
of what the future landscape design may look like.

Based on Logan Simpson Design’s Landscape Master Plan and using the U.S.G.S.
reference, roughness coefficients for typical channel reaches fall in a range between
0.035 and 0.045. To help assure that the final constructed and landscaped channel is
consistent with this range of “n” values and that the landscaping and irrigation system (if
one is used) is appropriate for the application, the following suggestions and
observations are offered:

1. ltis anticipated that most of the landscape plant material will be placed on
or above the constructed banks of the channel. Vegetation on the
channel bottom will be limited to native grass and small shrubs with
relatively wide spacing. The density and size of plant material will
increase as it moves up the channel slopes (i.e. the larger plant material
and higher density groupings should be located in the upper half of the
bank).

2. Generally, trees can be planted on the channel banks but it is
recommended that they be limited to single trunk specimens and placed
no closer to the toe of slope than 3 feet above the adjacent channel flow
line as identified in the channel plan and profile sheets. It is
recommended that no cacti or succulent plants be placed on the channel
bottom or within the lower half of the channel bank. It is also
recommended that trees and large shrubs not be placed within the drop
structures, weirs or within immediate proximity (approximately 50’) of
culverts or bridges. Roughness coefficients for cross sections associated
with weirs, drop structures and within the proximity of roads will generally
reflect lower “n” values than for longer typical reaches between
structures.

3. Any trees or large shrubs that are planted within the lower bank where
there is continuous channel bank lining should restore any penetration of
the bank lining material and filter fabric. Because of the potential for
scour it is recommended that no permanent irrigation system such as
PVC pipe be used lower than about 3 or 4 feet above the channel invert.
A thin surface layer of decomposed granite or rock mulch if incorporated
in the future landscape improvements will not have an appreciable impact
on “n” value.
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4. It is anticipated that “volunteer” native grass and small shrubs may
become established on the drop structures themselves. However, this
will be somewhat limited because there will only be a shallow layer (127)
of native soil placed over the riprap for aesthetic purposes. Because of
the relatively steep local hydraulic slope of these drop structures, it is
anticipated that most or all of the native soil will be scoured away by any
significant flow leaving mostly exposed rock surface below. This is the
condition assumed for purposes of estimating “n” values at the drop
structures. The Towns of Gilbert and Queen Creek will replace the soll
cover at the drop structures that is lost due to scour in accordance with
the project maintenance plan.

5. lt is critical at certain locations that final landscaping is established and
maintained within the limits of anticipated roughness. The two most
critical locations where lack of maintenance would impact project
performance are: a) the narrow reach within the Ranchos Jardines
Subdivision from Station 170+00 to Station 185+00 (upstream from Via
del Jardin for a distance of about 1,500 feet), and b) adjacent to the Stage
Stop Detention Basin lateral weir just north of Chandler Heights Road.

The U.S.G.S. reference was used primarily to estimate roughness for the longer typical
channel design reaches from structure to structure. Roughness coefficients for at-grade
roadway dips, culverts and bridges, weirs and other similar features are based primarily
on Sections 4 and 6 of the Drainage Design Manual. Tables 4.1 and 6.1 from the
Drainage Design Manual are included in Appendix D.

At some locations, such as bridges, “n” values reflect a composite value based, for
example, on an earth floor and concrete abutments. Typically, however, the “n” value
analysis for the designed channel reaches was not broken into a composite of bed and
bank but is simply a single value from top of bank to top of bank. Although “n” values
are assigned for overbanks, they are typically not effective since flow is contained within
the channel.

All “n” values were developed based on the anticipated flow conditions for a 100-year
event. 100-year “n” values were not adjusted for use with other discharge frequencies.
“n” values also assume a fixed bed condition even though it is anticipated that some
scour of the channel bed will occur in places and there may be minor loss of bank
material and exposure of the continuous channel bank lining as described in Section 6.3.

5.3.1.1 “n” Values from Previous Studies and Design Projects

Other previous studies and designs of similar projects were referenced to compare
estimated roughness coefficients. Some of the observed coefficients from other studies
and designs were adopted for use with the Sonoqui Wash project. For example, the
reach upstream from the upper limit of channelization and grading upstream of Chandler
Heights Road uses the same roughness coefficients as the existing-condition Sonoqui
Wash Floodplain Delineation Study that was prepared by Entellus, Inc. for the Flood
Control District of Maricopa County. These roughness coefficients are 0.068 and 0.056
for the left and right overbank respectively and 0.065 for channel.
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Roughness coefficients from the design report prepared by consultant Dibble and
Associates for the recently designed channel improvements in the Queen Creek Wash
channel from Sossaman Road to Hawes Road were reviewed. Dibble “n” values were
typically in the range of 0.028 to 0.030 for reaches at or near the bridge crossings at
Sossaman and at Hawes Roads. Two “n” values were typically used for the channel
reach between these two bridges. The channel was subdivided into two or three sub-
sections with a 0.039 typically used in the center and 0.044 used along the banks.

5.3.2 Expansion and Contraction Coefficients

Expansion and contraction coefficients were established following the HEC-RAS
“Hydraulic Reference Manual” guidance for expansion/contraction coefficients.
Coefficients were generally set to the default values of 0.3 for expansion and 0.1 for
contraction, except at roadway crossings. Dip crossings, such as at Chandler Heights
Road, Sossaman Road, and Power Road create higher velocity-head flow during
overtopping events, such as the 1%-annual-chance event, and require greater
expansion and contraction coefficients. Expansion coefficients vary between 0.5 and 0.6
at crossing locations and contraction coefficients vary between 0.3 and 0.4. At drop
structures, coefficients were not modified from default values. Reference materials are
available in Appendix E.

5.4 Cross Section Description

Cross sections along the project were cut from a digital terrain model (DTM) using
Inroads SelectCAD (08.02.00.00, Service Pack 7). The DTM was a composite of
existing topography created by Cooper Aerial by photogrammetry from flights over the
project area and DTM created from the design of the proposed channel improvements.
Cross sections were cut uniformly every 100 feet. Additional cross sections were also
cut at critical locations such as bridge/culvert crossings and drop structures.

5.5 Modeling Considerations

The modeling of project features and related parameters are addressed in this section.
General features include drop structures, inline and lateral weirs, dip crossings with
culverts, a bridge crossing, and an offline detention basin.

As a worst-case scenario, the sediment basin (located just upstream of the confluence
with Queen Creek) is filled with sediment to the confluence-weir-crest during the 100-
year discharge. Sediment transport analysis by WEST Consultants indicates significant
filling of the basin during the 100-year event. The fixed sediment elevation option in
HEC-RAS was used to model this scenario.

To delineate the floodplain in the off-line detention basin, the highest water surface
across the lateral diversion weir was extended across the basin as a flat water surface.

) Page 15
Stanley Consultants Sonoqui Wash Channelization CLOMR
November 2005 Queen Creek Wash to Chandler Heights Road




To model potential reduced culvert capacity due to clogging, all culverts were decreased
in size by one standard size (24" CMP reduced to 18", etc) in the HEC-RAS analysis.

5.5.1 Hydraulic Jump and Drop Analysis

HEC-RAS analysis shows hydraulic jump formation or potential jump formation in
several areas; generally, these areas may be described as near drop structure toes.
Analysis for the 1% -annual-chance flow event showed some “drowning” of jumps by
backwater so the 10%-annual-chance flow event was also modeled. Results from both
events reflect similar jump locations with Froude number magnitudes varying between
the events. To prevent channel degradation beyond the anticipated general scour,
grouted riprap spillways with dumped riprap aprons were designed based upon
procedures following Arizona Department of Transportation “Roadway Design
Guidelines” and the Federal Highway Administration’s “Hydraulic Engineering Circular
No. 11 — Design of Riprap Revetment”. Dumped riprap aprons extend 20 feet beyond
the toe of the drop structures and are separated from the grouted riprap by concrete
cutoff walls which extend for a depth of 5 feet. Analysis by WEST Consultants using
methods established by Arizona Department of Transportation research indicate a
maximum equilibrium scour depth of 3.4 feet at downstream aprons of the drop
structures for the size of dumped riprap selected.

Transitions

The channel outlet/confluence intersects Queen Creek Wash. Due to the size of the

respective watersheds, coincidence of flow during major events is assumed at the
confluence and hydraulic jump potential is minimized. For minor events, a dumped
riprap apron extends below the weir located at the confluence of the streams and a
cutoff wall prevents degradation of the structure’s foundation.

HEC-RAS output shows the potential for jump formation at the upstream transition of the
channel project. As the new development ties into existing topography at the formation
location, any jump formation at this point is an existing condition. The jump does not
appear in the HEC-RAS model submitted by Entellus for LOMR review due to a reduced
contour interval and subsequent resolution of their study. The Entellus model shows a
drop of approximately 2 feet between cross sections separated by 500 feet; the Stanley
Consultants model shows the same drop of approximately 2 feet between cross sections
separated by 100 feet. Again, this area falls outside of the modified channel reach and
was not evident in previous models due to limitations of model resclution.

Drop Structures

Velocities immediately above, below, and on the structures were determined using a
steady-state HEC-RAS simulation (with mixed flow). Interpolated cross sections were
added to the HEC-RAS model (“n” = 0.035) at 5 foot intervals for the continuum between
the station immediately downstream of the drop structure and the station immediately
upstream. The 10 and 100-year recurrence events were modeled and maximum
velocities on the structures were found to be split between the events (maximum
velocities on structures 3 and 4 occurred during the 10-year event). Further, a future
bridged condition at Power Road was modeled to account for a reduced backwater

_ Page 16
Stanley Consultants Sonoqui Wash Channelization CLOMR
November 2005 Queen Creek Wash to Chandler Heights Road




effect at Structure # 5 (downstream station 136+35). Higher velocities at structure 5
were generated using the bridged condition and drove the revetment design.

Above and below the structures, the same evaluation process was used. Higher
velocities occur above (upstream) of the structures than below (downstream), generally
due to acceleration at the head of the drop and the formation of hydraulic jumps on the
structures. Figure 3 shows a plot of Froude number versus station with supercritical or
near-supercritical drop locations indicated.

90% projectHec Ras Mode!  Plan: Plan 32 7/1/2005

25 i
Dro #2 . . -Fluudc #ChPFY
' Drop #5 '
DroI #3 . | -

Main Channcl Distance (1)

Figure 3 - Froude # vs Station (Q;, with bridge at Power Rd, n = 0.035)

5.5.2 Bridges and Culverts

Roadway crossing hydraulics are modeled using HEC-RAS. No formal clogging factors
were applied at bridges or culverts. However, culverts were reduced by one standard
size (6” diameter reductions) in the HEC-RAS model to account for loss in capacity due
to clogging.

No obstruction is considered for handrails on top of any of the headwails constructed
with this project. Handrails are generally open rail type design. At Recker Road, the
depth of overflow is less than the height to the lowest rail. At Power and Chandler
Heights Roads, the culvert end treatment will be a flared end section with no headwall or
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handrail. The culvert at Sossaman Road will have a headwall and handrail but these are
set far enough back and low enough from the roadway controlling section and are
relatively minor features in the overall cross section geometry that they were not
considered obstructive.

At Recker Road, a dip crossing is recommended to preserve the historic thalweg during
overflow events. A four-barrel 10'x5’ (W x H) box culvert provides low-flow drainage.
Overtopping depths of 6 inches to 1 foot occur during the 100-year event.

Similarly, Power Road is modeled as a culvert with a dip crossing above it. Three 24"
diameter HDPE pipe culverts are modeled for low-flow drainage. The new channel
alignment has been shifted south of the existing channel alignment at Power Road to
accommodate the future commercial retail centers south of Ocotillo Roads on either side
of Power Road. The roadway will overtop by approximately 4 ft. during a 100-year storm
event. The culverts are not intended as a permanent drainage fixture and will be
supplanted by a bridge in the future.

Via Del Jardin crosses Sonoqui Wash as a dip crossing with low-flow culverts. Three
18-inch diameter low flow culverts under the road provide drainage for small magnitude
flows; overtopping of the roadway occurs during the 100-year discharge.

Sossaman Road will be reconstructed as a dip crossing with 3-24" CMP low flow
culverts underneath. The roadway crossing overtops by approximately 3.5 ft during a
100-year event.

A culvert crossing and dip is modeled at Chandler Heights Road. A 3-24" HDPE
temporary culvert was modeled. The 100-year flow overtops Chandler Heights Road by
approximately 2.5 ft.

5.5.3 Levees and Dikes

No engineered levees or dikes are contained within the project limits.

5.5.4 Islands and Flow Splits

No islands or flow splits were included in the floodplain delineation analysis.

5.5.5 Ineffective Flow Areas

Ineffective flow areas are limited to the representation of areas of non-conveyance. In
locations outside of the project limits, ineffective flow areas were matched to those used
during the original floodplain delineation to provide continuity.
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5.5.6 Supercritical Flow

Other than the jump locations mentioned above, supercritical flow does not develop
within the project area.

5.6 Floodway Modeling

A floodway analysis was not performed as part of this study.

5.7 Problems Encountered During the Study

5.7.1 Special Problems and Solutions

No special problems were encountered and no special solutions were necessary.

5.7.2 Modeling Warning and Error Messages

Messages output from HEC-RAS within the project area include:

- 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 calculation.

- The velocity head has changed by more than 0.5 ft. This may indicate the need
for additional cross sections.

- The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

- The energy loss was greater than 1.0 ft between the current and previous cross
section. This may indicate the need for additional cross sections.

- 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.

- Multiple critical depths were found at this location. The critical depth with the
lowest, valid, water surface was used.

- Culvert critical depth exceeds the height of the culvert.

- Hydraulic jump has occurred between this cross section and the previous
upstream section.

These warning messages were reviewed and it was not considered necessary to modify
the analysis to address remaining warning messages.

5.8 Calibration

General calibration was not required for this project as it is new construction.
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Water's surface elevations were compared between the existing-condition model and the
CLOMR model at sections upstream of the limits of channel improvements. These
upstream sections were taken from the existing-condition model, but were placed using
stationing from the CLOMR model (river miles from the Entellus study do not directly
correspond to river miles from the CLOMR study). Water's surface elevations were
found to differ by 0.18 ft at station 229+28.40 (Entellus Sta 4.11), which meets FEMA
requirements. :

5.9 Final Results

Plots of the final water surface profile and limits of inundation for the base flood are
located in Appendix G.

5.9.1 Hydraulic Analysis Results

HEC-RAS output tables are located in Appendix E.

5.9.2 Verification of Results

The upstream water surface elevation at Sta 229+28.40 was compared with those from
the existing-condition LOMR model by Entellus and found to match within tolerances
specified by FEMA.
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6.0 EROSION AND SEDIMENT TRANSPORT

Sediment transport calculations were performed WEST Consultants. Soil data was provided
by AMEC Earth and Environmental.

6.1 Method Description

A sediment transport report by WEST Consultants is included in Appendix F of this
notebook, as is a copy of soil boring logs by AMEC Earth and Environmental.

Sediment transport was calculated using Yang's Stream Power function in HEC-6T. A
condition of zero sediment inflow was initially modeled with a recirculation model used
to estimate the sediment concentration and gradation at the upstream end of the
project.

HEC-RAS output for each cross section that did not border a drop structure or roadway
crossing was used to generate a general scour estimate for each section and then
averaged to produce an average scour depth for the channel. Three separate methods
were used at each section and averaged to produce an average value for that section:
the USBR Method, the Blanch Equation, and Lacey Equation. A fourth method is
presented in “Computing Degradation and Local Scour”, the Competent Velocity
Approach, but this method produced unreasonable results for the fine-grained soils
present in Sonoqui Wash and was not included in the analysis. A summary of results for
the 10 and 100-year discharge scour depths is shown in Section 6.6.

Lateral erosion/migration was not considered due to the incorporation of continuous
channel bank lining. Bank lining was sized using standard methods outlined in the
Arizona Department of Transportation's Roadway Design Guidelines (RDG) (RDG and
FCDMC’s Hydraulics Manual are both based upon FHWA's Hydraulic Engineering
Ciruclar No. 11 — Design of Riprap Revetment).

6.2 Parameter Estimation

The presence of frequent drop structures and roadway crossings provide grade-control
“hard points.” As such, long-term channel aggradation and degradation were not
evaluated in detail. WEST Consultants provided channel profiles associated with
moving-bed models for the 10 and 100 year discharges. Due to modeling assumptions,
WEST'’s analysis shows general degradation at the upstream end of the project and
aggradation within the sedimentation basin at the downstream boundary. If sediment
enters the project area from upstream, degradation observed in the model may be
lessened.

Soil borings were conducted by AMEC Earth and Environmental, Inc. Boring logs and
gradations were used in the sediment transport analysis and the general scour analysis.
Gradation curves show predominantly silt-sized particles on the channel surface.
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6.3 Modeling Considerations

As shown in Figure 6, the predominant Ds, size for surface sediments within Sonoqui
Wash falls in the silt/clay size fraction. The preponderance of fine-grained soils does not
lend itself well to conventional bedload transport functions and modeling
approaches/equations were considered for applicability before use. While the typical
method of transport of these soils would be as suspended load, potential for saturation is
high and bedload must be considered.

While a base “n” value of 0.045 was used to compute the water surface elevation and
limits of inundation for this project, a base “n” value of 0.035 was used for sediment
transport calculations. Use of the lower “n” value not only provides a worst-case, higher
velocity, but also models the project condition immediately after construction, prior to the
establishment of landscaping and vegetation. Were the design event to occur after the
project has established vegetation consistent with an “n” value of 0.045, scour and
sediment transport would be reduced.

Bulking was not considered due to low volumetric sediment transport rates. The
average volumetric sediment concentration (Qs/Qw) for the 100-year discharge is 0.036.

Initial sediment concentration flowing into the project could not be determined from
existing data. A recirculation model was used to estimate the sediment concentration
boundary condition.

6.4 Problems Encountered During the Study

6.4.1 Special Problems and Solutions

Yang's Stream Power approach was selected by WEST Consultants as the most
appropriate means of modeling sediment transport within Sonoqui Wash using HEC-6T.
A re-circulation procedure was used at the upstream end of the project to estimate the
initial sediment concentration flowing into the project.

6.4.2 Modeling Warning and Error Messages

None to report.

6.5 Calibration

Generally, calibration was not required as the Sonoqui Wash Channelization is a new
design and cannot be calibrated to existing sediment transport conditions.

Calibration of the initial sediment discharge into the sediment transport model is
described in the sediment transport report by WEST Consultants in Appendix F.
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6.6 Final Results

Profiles from the HEC-6T movable-boundary model are in Appendix F. Generally, the
model showed scour at the upstream end of the project and deposition at the
downstream end. The sedimentation basin’s efficiency during the 100-year discharge is
estimated at 89% (1-Qs.ou/Qs.in)-

6.6.1 Erosion and Sediment Transport Analysis Results

Soil gradation curves for shallow soils are shown below.

Sediment Gradation Curves
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Figure 4 - Sonoqui Wash Sediment Gradation
Results from WEST Consultants’ sediment transport analysis are shown in Appendix F.

6.6.2 Verification of Results

Because the sediment transport study was conducted to evaluate post-project
conditions, comparison between calculated values and observed values is not possible.
Sediment transport was not addressed in the original LOMR by Entellus Inc.
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7.0 DRAFT FIS REPORT DATA

7.1 Summary of Discharges

Flow rates are per Entellus’s Sonoqui Wash Floodpfain Delineation Study Technical
Data Notebook currently under FEMA LOMR review. A uniform discharge of 2100 cfs
was applied through Sonoqui Wash for floodplain delineation.

7.2 Floodway Data

No floodway delineation was performed.

7.3 Annotated Flood Insurance Rate Maps (FIRMs)

Annotated Flood Insurance Rate Maps are located in Appendix G. Applicable FIRM
panels for the Sonoqui Wash Channelization and Higley Road Improvements are 3060G
and 3075G. Existing-condition floodplain extents are shown with post-project floodplain
extents overlain. Neither set of extents is shown on current FIRM maps. Existing-
condition delineation by Entellus Inc. is currently under LOMR review.

7.4 Flood Profiles

Flood profiles are located in Appendix G.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Esples Seplember 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

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

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

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90

See attachment

2. Flooding Source: Sonoqui Wash
3. Project Name/identifier: Sonoqui Wash Channelization - FCDMC #2002C037
4. FEMA zone designations affected: X, AE, AH, A1 (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 [ Improved Methodology/Data
[ Regulatory Floodway Revision [ Other (Attach Description)

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine ] Coastal [] Shallow Fiooding (e.g., Zones AO and AH)
[ Altuvial fan ] Lakes [ Other (Attach Description)
Structures: B4d Channelization [1 Levee/Floodwall X1 Bridge/Culvert
[J Dam 1 Filt [1 Other, Attach Description
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C. REVIEW FEE

ihe review fee for the appropriate request category been included? Xl Yes Fee amount: $4880~ 7"4}400

. [0 No, Attach Explanation

Please see the FEMA Web site at hﬁp://www.fema.govlfhm/frm 1f§es.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 pumshable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.-

Name: Cathenne W. Regester, P.E. CFM Company: Flood Control District of Maricopa Count -
Mailing Address: Daytime Telephone No.: Fax No.:
2801 W Durango St 602-506-4001 602-506-4601

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

Signature of Requester (required): . Date:

Cotbisine ). 5\)‘%4:@:/ 1[5 /ot

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and locat 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., Chief Engineer & Gerferal Manager Telephone No.:
. 602-506-4701
Community Name: Maricopa County Community Official’s Signature (required): Date:

N\ %L vize\oe

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: G. Scott Buchanan License No.: 26837 Expiration Date:
3/31/2008

Company Name: Stanley Consultants Telephone No.: 602-312-6500 Fax No.:
602-912-6577

Signature: y - Date:

(DD ~—— -2

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

Form Name and {Number) Required if ...

X 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
. Coastal Analysis Form (Form 4) New or revised coastal elevations
[J Coastal Structures Form (Form 5) Addition/revision of coasial structure Seal {Optional)
[ Aliuvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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To Be Attached to MT-2 OVERVIEW & CONCURRENCE FORM for Sonoqui
Wash Channelization, Queen Creek Wash to Chandler Heights Road

Response to B.1. The NFIP maps panel(s) affected for all impacted communities is (are):

Community No. | Community Name State Map No. Panel No | Effective Date
040044 Town of Gilbert AZ | 04013C | 3075G | 09/30/05
040037 Maricopa County

040132 Town of Queen Creek AZ | 04013C | 3060G | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040044 Town of Gilbert AZ | 04013C |2690H | 09/30/05
040037 Maricopa County

040048 City of Mesa

040132 Town of Queen Creek AZ | 04013C | 2695H | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040048 City of Mesa




FEDERAL EMERGENCY MANAGEMENT AGENCY 0-M.B No. 3067-0143
OVE RVI EW & CONCURREN CE FORM Expires September 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

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

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

B. OVERVIEW

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

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

Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90

. See attachment

2.  Flooding Source: Sonoqui Wash
3. Project Name/ldentifier: FCDMC #2002C037
4. FEMA zone designations affected: X, AE, AH, A1 (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 [ Improved Methodology/Data
[ Regulatory Floodway Revision [ Other (Attach Description)

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

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

‘
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C. REVIEW FEE

‘i‘e review fee for the appropriate request category been included? Yes Fee amount: .$4000 “%, 4{{“6”

{1 No, Attach Explanation

Please see the FEMA Web site at http://www.fema.gov/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: Catherine W. Regester, P.E..CFM Company: Flood Controf District of Maricopa Count
Mailing Address: Daytime Telephone No.: Fax No.:
2801 W Durango St 602-506-4001 602-506-4601

Phoenix, AZ 85009

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

Signature of Reauester {required): . ‘ D:

Cpchvie 1) Regiln " )5/ee

Y B
As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMRY} 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 reasonabiy 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: Lonnie Frost, Public Works Director Telephone No.:
480-503-6842

Community Name: Town of Gilbert Community Official’s Signat equired): Date:
- A 11 Jam 0b

CERTIFICATION BY REGISTEREIé PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: G. Scott Buchanan License No.: 26837 Expiration Date:
3/31/2008
Company Name: Staniey Consultants Telephone No.: 602-912-6500 Fax No.:
. 602-912-6577 .

Signature: Date:

75 C’/W)wf% s T— it-2-o%

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

Form Name and (Number) Required if ...

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

Xl Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
Q Coastal Analysis Form (Form 4) New or revised coastal elevations
1 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[} Anuvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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To Be Attached to MT-2 OVERVIEW & CONCURRENCE FORM for Sonoqui

Wash Channelization, Queen Creek Wash to Chandler Heights Road

Response to B.1. The NFIP maps panel(s) affected for all impacted communities is (are):

Community No. | Community Name State Map No. Panel No | Effective Date
040044 Town of Gilbert AZ | 04013C | 3075G | 09/30/05
040037 Maricopa County

040132 Town of Queen Creek AZ | 04013C |3060G | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040044 Town of Gilbert AZ | 04013C | 2690H | 09/30/05
040037 Maricopa County

040048 City of Mesa

040132 Town of Queen Creek AZ [ 04013C [ 2695H | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040048 City of Mesa




FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires September 30, 2003

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

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

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

B. OVERVIEW

1. The NFIP map panel(s) affected for alt 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

‘ See attachment

2. Flooding Source: Sonoqui Wash
3. Project Name/ldentifier: FCDMC #2002C037
4. FEMA zone designations affected: X, AE, AH, A1 (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 {1 Other (Attach Description)

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

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

Hag the review fee for the appropriate request category been included? Yes Fee amount: $4800 £ 4] 40

[d No, Attach Explanation

Please see the FEMA Web site at hitp://www.fema.govithm/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: Catherine W. Regester, P.E. CFM Company: Flood Control District of Maricopa Count
Mailing Address: : Daytime Telephone No.: Fax No.:
2801 W Durango St : 602-506-4001 602-506-4601

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

Signature of Requester (required): Date: ,
047(’:%1/1«;\4« w 634«‘4:@:; ' I/é’/Oé

-

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: Dick Schaner, Public Works Director Telephone No.:
480-987-9887
Co!munity Name: Town of Queen Creek Community Official’s Signatyre (required): Date:

/=72&

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: G. Scott Buchanan License No.: 26837 ’ Expiration Date:
3/31/2008
Company Name: Stanley Consuliants Telephone No.: 602-912-6500 ' Fax No.:
, 602-912-6577

Signature: Date:

/ = S 5/’”\3 A i1~2- o=

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

Form Name and (Number) Required if ...

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

Xl 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
[ Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[1 Aluvial Fan Flooding Form (Form 6) Floéd control measures on alluvial fans
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To Be Attached to MT-2 OVERVIEW & CONCURRENCE FORM for Sonoqui
Wash Channelization, Queen Creek Wash to Chandler Heights Road

Response to B.1. The NFIP maps panel(s) affected for all impacted communities is (are):

Community No. | Community Name State | Map No. Panel No | Effective Date
040044 Town of Gilbert AZ | 04013C |3075G | 09/30/05
040037 Maricopa County

040132 Town of Queen Creek AZ | 04013C | 3060G | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040044 Town of Gilbert AZ | 04013C |2690H | 09/30/05
040037 Maricopa County

040048 City of Mesa

040132 Town of Queen Creek AZ | 04013C | 2695H | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040048 City of Mesa




To Be Attached to MT-2 OVERVIEW & CONCURRENCE FORM for Sonoqui
Wash Channelization, Queen Creek Wash to Chandler Heights Road

Response to B.1. The NFIP maps panel(s) affected for all impacted communities is (are):

Community No. | Community Name State Map No. Panel No Effective Date
040044 Town of Gilbert AZ |04013C |3075G | 09/30/05
040037 Maricopa County

040132 Town of Queen Creek AZ | 04013C | 3060G | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040044 Town of Gilbert AZ | 04013C |2690H | 09/30/05
040037 Maricopa County

040048 City of Mesa

040132 Town of Queen Creek AZ | 04013C | 2695H | 09/30/05
040044 Town of Gilbert

040037 Maricopa County

040048 City of Mesa




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

PAPERWORK REDUCTION ACT

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

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

A. HYDROLOGY

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

X Not revised (skip to section 2) ] No existing analysis [ Improved data
[0 Altemative methodology [1 Proposed Conditions (CLOMR) [ Changed physical condition of watershed

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

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

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

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

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

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [1Yes [INo 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 Sta 19+48 Trapezoidal n/a 1311.82
Upstream Limit Sta 229+28.40 Trapezoidal 1376.62 1376.80

. Hydraulic Method Used

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

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

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? Yes [1 No
4.  Models Submitted

Duplicate Effective Model* Natural File Name: see attachment Floodway File Name: n/a
Corrected Effective Model* Natural File Name: n/a Floodway File Name: n/a
Existing or Pre-Project Conditions Model Natural File Name: see attachment Floodway File Name: n/a
Revised or Post-Project Conditions Model Natural File Name: see attachment Floodway File Name: n/a
Other - (attach description) Natural File Name: n/a Floodway File Name: n/a

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

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

C. MAPPING REQUIREMENTS

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

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

ust 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.

D. COMMON REGULATORY REQUIREMENTS

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

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

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

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner nofification
can be found in the MT-2 Form 2 Instructions.
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To Be Attached to MT-2 RIVERINE HYDROLOGY & HYDRAULICS FORM for
Sonoqui Wash Channelization, Queen Creek Wash to Chandler Heights Road

Response to B.4. Models Submitted:

Duplicate Effective Model Natural File Name: FINAL_SONOQUIWASH.PRJ and
FINAL SONOQUIWASHSPLIT.PRJ

Corrected Effective Model Natural File Name: n/a

Existing or Pre-Project Conditions Model Natural File Name: FINAL_SONOQUIWASH.PRJ and
FINAL SONOQUIWASHSPLIT.PRJ

Revised or Post-Project Conditions Model Natural File Name: CLOMR.PRJ

Other — (attach description) Natural File Name: n/a

FINAL_SONOQUIWASH.PRJ and FINAL_SONOQUIWASHSPLIT.PRJ were previously submitted to FEMA by the
by Entellus on behalf of the Flood Controt District of Maricopa County. Both of these models together serve as the
effective and existing conditions models.

No floodways were modeled.



FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

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

PAPERWORK REDUCTION ACT

above address.

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

Flooding Source: Sonoqui Wash
Note: Fill outone 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...coccceeencennens .... compiete Section D
Levee/Floodwall...... ... complete Section E

Sediment Transport complete Section F (if required)

Description Of Structure

1. Name of Structure: Sonoqui Wash Channelization
Type {check one): X Channelization [ Bridge/Culvert [ Levee/Floodwalt
‘ Location of Structure: From Chandler Heights Rd to Queen Creek Wash
Downstream Limit/Cross Section: 19+48
Upstream Limit/Cross Section: 227+00
2. Name of Structure: Higley Road Bridge
Type (check one): [] Channelization Xl Bridge/Culvert 1 Levee/Floodwall
Location of Structure: Intersection of Higley Road and Sonoqui Wash
Downstream Limit/Cross Section: Sta 20+27

Upstream Limit/Cross Section: Sta 21+53

3. Name of Structure: Chandler Heights Road Culverts
Type (check one) [ Channelization & Bridge/Culvert 1 Levee/Floodwall
Location of Structure: Intersection of Chandler Heights Rd and Sonoqui Wash
Downstream Limit/Cross Section: Sta 219+60

Upstream Limit/Cross Section: Sta 218+55

[J Dam

"] Dam

[l Dam

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

Flooding Source: Sonoqui Wash

Name of Structure: Sonoqui Wash Channelization

1.

Accessory Structures

The channelization includes (check one):

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

Other (Describe): Lateral Diversion Weir

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 2100 (cfs) and/or the 100-year flood.
The design elevation in the channel is b_ased on {check one):
B Subcritical flow [1 Critical flow [ Supercritical flow [ Energy grade line

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

O Inletto channel [ Outlet of channel  [X] At Drop Structures  [X] At Transitions
f1 Other locations (specify):

Sediment Transport Considerations

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

"y

C. BRIDGE/CULVERT

1.

Flooding Source: Sonoqui Wash

Name of Structure: Higley Road Bridge

This revision reflects {check one):

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

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 coutd not analyze the
structures. Attach justification.

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

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

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

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

Xl Distances Between Cross Sections
Sediment Transport Considerations

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

Flooding Source:

Name of Structure:

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

If yes, then fill out Section F (Sediment Transport).

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

Stillwater Elevation Behind the Dam

10-year (10%)
50-year (2%)
100-year (1%)
500-year (0