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Phoenix, AZ 85003
Dear Mr. Brock:

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 January 30, 2007, Ms. Catherine W. Regester, P.E., CFM,
Flood Control District of Maricopa County, requested that FEMA evaluate the effects that revised
hydrologic and hydraulic analyses, updated topographic information, and changes associated with the
Downtown Wickenburg Flooding Hazard Mitigation project along Sols Wash from the conflucnee with the
Hassayampa River to approximately 4,380 feet upstream of Tegner Street (US89); Hospital Wash from the
‘ confluence with Sols Wash to approximately 1,100 feet upstream of Sombrero Road; and Cassandro Wash
from the confluence with Sols Wash to just downstream of the Santa Fe Railroad would have on the flood
hazard information shown on the effective FIRM and FIS report.

The proposed Downtown Wickenburg Flooding Hazard Mitigation project will involve the construction of
a new US93 Bypass bridge near the mouth of Sols Wash, fill placed on the right overbanks of Sols Wash
upstream of Tegner Street (US89), channelization of Sols Wash, and levees constructed along Sols Wash
from 1,500 feet downstream to 1,600 feet upstream of Tegner Street (US89). The proposed project also
includes replacement of the Cavaness Avenue culvert at Hospital Wash.

The aftected areas in the unincorporated areas of Maricopa County are on the right overbank of

Hospital Wash and the left overbank of Sols Wash from approximately 3,780 feet upstream to
approximately 4,380 feet upstream of Tegner Street (US89). The remainder of the revised reach is within
the Town of Wickenburg; therefore, a separate Conditional Letter of Map Revision (CLOMR) for that
community was issued on the same date as this CLOMR.

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

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.

The submitted existing conditions HEC-RAS hydraulic computer model for Sols Wash, dated

July 12,2002, based on updated topographic information, and the submitted HY-8 and HEC-RAS

hydraulic computer models for Hospital Wash, both undated, based on corrected culvert dimensions,
‘ updated topographic information, and a revised hydrologic analysis, were used as the base conditions
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model in our review of the proposed conditions model for this CLOMR request. We believe that, it the

proposed project is constructed as shown on the submitted report entitled “Sols Wash Conditional Letter of

Map Revision,” prepared by Engineering and Environmental Consultants, Inc., dated December 2006,
updated July 2007, and the data listed below are received, a revision to the FIRM would be warranted.

I'he existing conditions model for Sols Wash was based on updated topographic information. Our
comparison of existing conditions to the effective flood hazard information revealed that the Base
(I-percent-annual-chance) Flood Elevations (BI'Ls) for Sols Wash increased. The maximum increase,

4.8 feet, occurred just upstream of Tegner Street. The existing conditions model for Hospital Wash was
based on a revised hydrologic analysis, updated topographic information, and corrected culvert
dimensions. Our comparison of existing conditions to the effective flood hazard information revealed that
the BFEs increased in some areas and decreased in some areas. The maximum increase, 2.6 feet, occurred
approximately 200 feet downstream of Sombrero Road. The maximum decrease, 1.2 feet, occurred
approximately 1,080 feet upstream of Cavaness Avenue.

As a result of the proposed project, the BFEs along Sols Wash will increase in some arcas and decrease in
some areas compared to the existing conditions. The maximum increase, 5.4 feet, will occur
approximately 1,480 feet downstream of Tegner Street. The maximum decrease, 2.8 feet, will occur
approximately 1,800 feet upstream of Tegner Road. The BFEs along Hospital Wash will decrease
compared to existing conditions. The maximum decrease, approximately 0.8 feet, will occur just upstream
of Cavaness Avenue.

As a result of the revised hydraulic analysis, updated topographic information, and the proposed project,
the BFEs along Sols Wash will increase in some areas and decrease in others compared to the ctfective
BFEs. The maximum increase, 5.5 feet, will occur just upstream of Tegner Street. The maximum
decrease, 2.4 teet, will occur approximately 1,660 feet upstream of Tegner Street. The width of the
Special Flood Hazard Area (SFHA) for Sols Wash will decrease compared to the effective SFHA width.
The maximum decrease, approximately 1,450 feet, will occur approximately 1,000 feet upstream of
Tegner Street.

As a result of the revised hydraulic analysis, updated topographic information, and the proposed project,
the width of the regulatory floodway tor Sols Wash will increase in some areas and decercasc in some arcas,
compared to the effective tloodway width. The maximum increase in floodway width, approximately

120 feet, will occur approximately 3,780 feet upstream of Tegner Street. The maximum decrease in
floodway width, approximately 550 feet, will occur approximately 500 feet upstream of Tegner Street.

As a result of the revised hydrologic and hydraulic analysis, updated topographic information, and the
proposed project, the BFEs along Hospital Wash will increase in some areas and decrease in some areas
compared to the effective BFEs. The maximum increase, 2.6 teet, will occur approximately 200 feet
downstream of Sombrero Road. The maximum decrease, 1.2 feet, will occur approximatcly 1,080 feet
upstream of Cavaness Avenue. The width of the SFHA for Hospital Wash will increase in some areas and
decrease in some areas compared to the etfective SFHA width. The maximum increase in SFHA width,
approximately 70 feet, will occur approximately 240 feet upstream of Sombrero Wash. The maximum
decrease in SFHA width, approximately 380 feet, will occur just downstream of Rose Lane.

As a result of the revised hydrologic and hydraulic analysis, updated topographic information, and the
proposed project, the width of the regulatory floodway for Hospital Wash will decrease compared to the
effective floodway width. The maximum decrease in tloodway width, approximately 100 feet, will occur
approximately 750 feet downstream of Rose Lane.




As a result the proposed project, BFEs for Cassandro Wash will increase compared to effective BFEs. The

‘ maximum increase, 1.0 foot, will occur near the confluence with Sols Wash. The proposed project will
also result in a revised SFHA and floodway tor Cassandro Wash. The SFHA and floodway widths will be
reduced as compared to the effective SFHA and floodway width because they are based solely on the
hydraulic analysis tfor Cassandro Wash.

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.

e  With this request, your community has complied with all requirements of Paragraph 65.12(a) of
the NFIP regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can
issue a Letter of Map Revision when a community proposes to permit encroachments into the
etfective regulatory floodway that will cause increases in BFE in excess of those permitted under
Paragraph 60.3(d)(3). Please provide evidence that your community has, prior to approval of the
proposed encroachment, adopted floodplain management ordinances that incorporate the increased
BFEs and revised floodway boundary delineations to reflect post-project conditions, as stated in
Paragraph 65.12(b).

® 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 1s 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, entitled “Riverine Structures Form™

Hydraulic analyses, for as-built conditions, of the base tlood; the 10-percent-, 2-percent-, and
0.2-percent-annual-chance tloods; and the regulatory floodway, together with a topographic work
map showing the revised floodplain and floodway boundaries, must be submitted with Form 2.

® [ffective October 1, 2007, 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 $4,800 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 submattal.
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 (Visa or MasterCard only).
The payment, along with the revision application, must be forwarded to the following address:

FEMA National Service Provider
3601 Eisenhower Avenue
Alexandria, VA 22304-0425

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




e Community acknowledgment of the map revision request

® A copy of the public notice distributed by your community stating its intent to revisc the regulatory
floodway, or a statement by your community that it has notitied all affected property owners and
aftected adjacent jurisdictions

® An officially adopted maintenance and operation plan tor the levee system. This plan, which may
be in the form of a written statement from the community Chief Executive Ofticer, an ordinance,
or other legislation, must describe the nature of the maintenance activities, the frequency with
which they will be performed, and the title of the local community ofticial who will be responsible
for ensuring that the maintenance activities are accomplished.

® Evidence of notification of all property owners who will be affected by any increases in width
and/or shifting of the base tloodplain and/or increases in BFFE.

® An annotated FIRM, at the scale of the eftective FIRM, that shows the revised base tloodplain and
floodway boundary delineations shown on the submitted work map and how they tie into the base
floodplain and floodway boundary delineations shown on the eftective FIRM at the downstream
and upstream ends of the revised reach

®  On July 3, 2007, we completed a CLOMR request (Case No. 07-09-0838R), that proposes to
revise a reach of the Hassayampa River that influences the flooding in the revised reach of
Sols Wash for this CLOMR. Flood protection described i this CLOMR is incomplete without the
proposed changes described in the submittal for Case No. 07-09-0858R. Therefore. the Letter of
Map Revision that follows this CLOMR must also incorporate the changes described in
Case 07-09-0738R for FEMA to revise the FIRM as described in this CLOMR.

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

The basis of this CLOMR s, in whole or in part, a channel-modification/culvert project. NFIP regulations,
as cited in Paragraph 60.3(b)(7), require that communitics assure that the tlood-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 and culvert 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 safcty, may sct 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 tloodplain management regulations tor your community or the NFIP in
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on
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the CCO for your community may be obtained by calling the Director, Mitigation Division of FEMA in 1
‘ 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,

//ét. S L'7//v9‘-/l—\_.

Max H. Yuan, P.E., Project Engineer For:  William R. Blanton Jr., CFM, Chief |
Engineering Management Section Engineering Management Section |
Mitigation Directorate Mitigation Directorate

Enclosures

ces The Honorable Ron Badowski

Mayor, Town of Wickenburg

Mr. Lyle Murdock
Floodplain Administrator
Town of Wickenburg

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

Mr. Tim S. Phillips, P.E.
Chieft Engineer and General Manager
I'lood Control District of Maricopa County

Catherine W. Regester, P.E., CFM
Senior Civil Engineer
Flood Control District of Maricopa County

|
|
|
1
Mr. Brian Cosson, CFM ‘
NFIP Coordinator

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

Lloyd Vick, P.E.
EEC
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Dear Mayor Badowski:

I'his 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 January 30, 2007, Ms. Catherine W. Regester, P.E., CFM, Flood Control
District of Maricopa County, requested that FEMA evaluate the effects that revised hydrologic and
hydraulic analyses, updated topographic information, and changes associated with the

Downtown Wickenburg Flooding Hazard Mitigation project along Sols Wash from the contluence with the
[Hassayampa River to approximately 4,380 feet upstream of Tegner Street (US89); Hospital Wash from the
confluence with Sols Wash to approximately 1,100 feet upstream of Sombrero Road; and Cassandro Wash
from the confluence with Sols Wash to just downstream of the Santa Fe Railroad would have on the flood
hazard information shown on the effective FIRM and FIS report.

This revision request also affects unincorporated areas of Maricopa County for some areas of the right
overbank of Hospital Wash and the left overbank of Sols Wash from approximately 3,780 feet upstream to
approximately 4,380 feet upstream of Tegner Street (US89). Therefore, a separate Conditional Letter of
Map Revision (CLOMR) for that community was issued on the same date as this CLOMR.

The proposed Downtown Wickenburg Flooding Hazard Mitigation project will involve the construction of
a new [JS93 Bypass bridge near the mouth of Sols Wash, fill placed on the right overbanks of Sols Wash
upstream of Tegner Street (US89), channelization of Sols Wash, and levees constructed along Sols Wash
from 1,500 feet downstream to 1,600 feet upstream of Tegner Street (US8Y9). The proposed project also
includes replacement of the Cavaness Avenue culvert at Hospital Wash.

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

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.

The submitted existing conditions HEC-RAS hydraulic computer model for Sols Wash, dated

July 12, 2002, based on updated topographic information, and the submitted HY-8 and HEC-RAS
hydraulic computer models for Hospital Wash, both undated, based on corrected culvert dimensions,
updated topographic information, and a revised hydrologic analysis, were used as the base conditions
model in our review of the proposed conditions model for this CLOMR request. We believe that, if the
proposed project is constructed as shown on the submitted report entitled “Sols Wash Conditional Letter of
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Map Revision™ prepared by Engineering and Environmental Consultants, Inc., dated December 2006 and
updated July 2007, and the data listed below are received, a revision to the FIRM would be warranted.

The existing conditions model for Sols Wash was based on updated topographic information. Our
comparison of existing conditions to the etfective tlood hazard information revealed that the Base
(1-percent-annual-chance) Flood Elevations (BFEs) for Sols Wash increased. The maximum increase,

4.8 feet, occurred just upstream of Tegner Street. The existing conditions model for Hospital Wash was
based on a revised hydrologic analysis, updated topographic information, and corrected culvert
dimensions. Our comparison of existing conditions to the effective flood hazard information revealed that
the BFEs increased in some areas and decreased in some areas. The maximum increase, 2.6 feet, occurred
approximately 200 feet downstream of Sombrero Road. The maximum decrease, 1.2 feet, occurred
approximately 1,080 feet upstream of Cavaness Avenue.

As a result of the proposed project, the BFEs along Sols Wash will increase in some areas and decrease in
some areas compared to the existing conditions. The maximum increase, 5.4 feet, will occur
approximatcly 1,480 fect downstrecam of Tegner Street. The maximum decrease, 2.8 feet, will occur
approximately 1,800 feet upstream of Tegner Road. The BFEs along Hospital Wash will decrease
compared to existing conditions. The maximum decrease, approximately 0.8 feet, will occur just upstream
of Cavaness Avenue.

As a result of the revised hydraulic analysis, updated topographic information, and the proposed project,
the BFEs along Sols Wash will increase in some areas and decrease in others compared to the effective
BFEs. The maximum increase, 5.5 feet, will occur just upstream of Tegner Street. The maximum
decrease, 2.4 feet, will occur approximately 1,660 feet upstream of Tegner Street. The width of the
Special Flood Hazard Area (SFHA) for Sols Wash will decrease compared to the effective SFHA width.
The maximum decrease, approximately 1,450 feet, will occur approximately 1,000 feet upstream of

Tegner Street.

As a result of the revised hydraulic analysis, updated topographic information, and the proposed project,
the width of the regulatory floodway for Sols Wash will increase in some areas and decrease in some areas,
compared to the eftective floodway width. The maximum increase in floodway width, approximately

120 feet, will occur approximately 3,780 feet upstream of Tegner Strect. The maximum decrease in
floodway width, approximately 550 feet, will occur approximately 500 feet upstream of Tegner Street.

As a result of the revised hydrologic and hydraulic analysis, updated topographic information, and the
proposed project, the BFEs along Hospital Wash will increase in some areas and decrease in some areas
compared (o the effective BFEs. The maximum increase, 2.6 feet, will occur approximately 200 feet
downstream ot Sombrero Road. The maximum decrease, 1.2 feet, will occur approximately 1,080 feet
upstream of Cavaness Avenue. The width of the SFHA for Hospital Wash will increase in some areas and
decrease in some areas compared to the effective SFHA width. The maximum increasc in SFHA width,
approximately 70 feet, will occur approximately 240 feet upstream of Sombrero Wash. The maximum
decrease in SFHA width, approximately 380 feet, will occur just downstream of Rose Lane.

As a result of the revised hydrologic and hydraulic analysis, updated topographic information, and the
proposed project, the width of the regulatory loodway for Hospital Wash will decrease compared to the
effective floodway width. The maximum decrease in floodway width, approximately 100 feet, will occur
approximately 750 feet downstream of Rose Lane.

As a result the proposed project, BFEs tor Cassandro Wash will increase compared to effective BFEs. The
maximum increase, 1.0 foot, will occur near the confluence with Sols Wash. The proposed project will




also result in a revised SFHA and tloodway for Cassandro Wash. The SFHA and floodway widths will be
‘ reduced as compared to the effective SFHA and floodway width because they are based solely on the
hydraulic analysis for Cassandro Wash.

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.

e  With this request, your community has complied with all requirements of Paragraph 65.12(a) of
the NFIP regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can
issue a Letter of Map Revision when a community proposes to permit encroachments into the
effective regulatory floodway that will cause increases 1n BFE in excess of those permitted under
Paragraph 60.3(d)(3). Please provide evidence that your community has, prior to approval of the
proposed encroachment, adopted tloodplain management ordinances that incorporate the increased
BI'Es and revised floodway boundary delineations to reflect post-project conditions, as stated in
Paragraph 65.12(b).

® Detailed application and certitication 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 [, 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 |
ditter from the preliminary plans. If required, pleasc 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; the 10-percent-, 2-percent-, and
0.2-percent-annual-chance tloods; and the regulatory floodway, together with a topographic work
map showing the revised loodplain and floodway boundaries, must be submitted with Form 2.

® Effective October 1, 2007, 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 $4,800 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 (Visa or MasterCard only).
The payment, along with the revision application, must be forwarded to the following address:

FEMA National Service Provider
3601 Eisenhower Avenue
Alexandria, VA 22304-6425

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




® Community acknowledgment ot the map revision request

® A copy of the public notice distributed by your community stating its intent to revise the regulatory
floodway, or a statcment by your community that it has notified all atfected property owners and
affected adjacent jurisdictions

® An officially adopted maintenance and operation plan for the levee system. This plan, which may
be in the form of a written statement from the community Chief Executive Officer, an ordinance,
or other legislation, must describe the nature of the maintenance activities, the frequency with
which they will be performed, and the title of the local community official who will be responsible
for ensuring that the maintenance activities are accomplished.

® Evidence of notification of all property owners who will be atfected by any increases in width
and/or shifting of the base floodplain and/or increases in BFE.

e  An annotated FIRM, at the scalc of the eftective FIRM, that shows the revised base tloodplain and
floodway boundary delineations shown on the submitted work map and how they tie into the base
floodplain and floodway boundary delineations shown on the etfective FIRM at the downstream
and upstream ends of the revised reach

®  OnJuly 3, 2007, we completed a CLOMR request (Case No. 07-09-0858R), that proposes to
revise a reach of the Hassayampa River that influences the flooding in the revised reach of Sols
Wash for this CLOMR. Flood protection described in this CLOMR is incomplete without the
proposed changes described in the submittal tor Case No. 07-09-0858R. Therefore, the Letter of
Map Revision that follows this CLOMR must also incorporate the changes described in
Case 07-09-0738R for FEMA to revise the FIRM as described in this CLOMR.

Afier 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 period would be nitiated, 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 responsibility for
maintenance of the modified channel and culvert rests with your community.

I'his CLOMR 1s 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 tloodplain
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, 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,

A 2 e

Max H. Yuan, P.E., Project Engineer For: William R. Blanton Jr., CFM, Chiet
Engineering Management Section Engineering Management Section
Mitigation Directorate Mitigation Directorate

Enclosures

ce: The Honorable Fulton Brock
Chairman, Maricopa County
Board of Supervisors

Mr. Lyle Murdock
Floodplain Administrator
l'own of Wickenburg

Mr. Ted Collins, CFM
Principal Floodplain Administrator

. Flood Control District of Maricopa County

Catherine W. Regester, P.E., CFM
Senior Civil Engineer
Flood Control District ol Maricopa County

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

Mr. Brian Cosson, CFM

NFIP Coordinator

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

Lloyd Vick, P.I.
EEC
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April 17, 2007

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

Flood Control District of Maricopa County Case No.: 07-09-0738R

2801 West Durango Street Communities: Town of Wickenburg
Phoenix, Arizona 85009 and Maricopa County, AZ

Community Nos.: 040056 and 040037
316-AD
Dear Ms. Regester:

This responds to your request dated January 30, 2007, 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: Downtown Wickenburg Flooding Hazard
Mitigation Project/FCD2005C006

Flooding Source: Sols Wash and Hospital Wash

‘ FIRM Panel(s) Affected: 04013C0251 H

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. 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/fec 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. |

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 ‘
\




If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,

please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you

have specific questions concerning your request, please call the Revisions Coordinator for your State,
. Mounir Boudjemaa, M.S., who may be reached at (703) 960-8800, ext. 3012.

Sincerely,

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

Enclosures

ae: Mr. Lyle Murdock
Floodplain Administrator
Town of Wickenburg
155 North Tegner Street, Suite A
Wickenburg, AZ 85390

Mr. Timothy S. Phillips

Chief Engineer and General Manager
Maricopa County

2801 West Durango Street

‘ Phoenix, AZ 85009




NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

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

Case No.: 07-09-0738R Requester: Ms. Catherine Regester, P.E., CFM

Communities: Town of Wickenburg and Community Nos.: 040056 and 040037

Maricopa County, AZ

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

1.

o

U

0.

Our review revealed that the submitted HEC-1 hydrologic models for Hospital Wash and the local
flooding utilize an unrecognized rainfall distribution. Natural Resources Conservation Service
(NRCS) procedures recommend that the Type Il synthetic rainfall distribution should be used for your
area. Please revise the submitted HEC-1 hydrologic models to utilize the Type Il synthetic rainfall
distribution or explain why this is not necessary. In addition, please make any associated revisions to
the submitted HEC-RAS hydraulic models.

Please provide survey data or as-built information, certificd by a registered professional engineer, for
the existing Cavaness Avenue crossing over Hospital Wash.

Please submit an existing conditions hydraulic model to demonstrate the effects of the proposed project on
the elevations of the base (1-percent-annual-chance) flood of Hospital Wash.

Our review revealed that the flow change locations in the submitted HEC-RAS hydraulic models for
Sols Wash do not match the effective flow change locations from the FIS. Please correct the flow
change locations to match the FIS, or explain why this is not necessary.

Our review revealed that the proposed project will affect the downstream portion of Cassandro Wash.
Please provide existing and proposed conditions analysis, modeling, and mapping for Cassandro

Wash.

The actual results of SEEP/W and the stability arcs that support the data in paragraph 5 of section E of
the MT-2 forms need to be submitted for the record.

Please submit the specifications for the levee and structural fill, including material types, placement,
moisture content and percent compaction.

The Special Flood Hazard Area (SFHA), the area that would be inundated by the base (1-percent-
annual-chance) flood, designated Zone AO is subject to shallow flooding, usually sheet flow on
sloping terrain, with average depths between | foot and 3 feet. This zone designation is typically not
used on the overbanks of Zone AE flooding. Please change the Zone AO to Zone AE on the submitted
maps entitled “Sols Wash CLOMR?™, panels 1-10, prepared by Engineering and Environmental
Consultants, dated December 2006, or explain why this is not necessary.

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




9. The above-mentioned topographic work maps do not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work maps.

(a)
(b)
(¢c)

(d)

()

Boundary delineations of the currently effective base floodplain and tfloodway

Boundary delineation of the existing conditions base floodplain

Existing conditions topographic contour information, including the topographic information
that has been altered by the existing floodwall and Goldmine Village improvements
Proposed conditions topographic contour information, including topographic information that
will be altered by the proposed levee, which can be used to verify the boundary delineation of
the base floodplain

Please submit both a hard copy and a digital copy of all work maps

10. Our detailed review revealed increases in Base Flood Elevation (BFE) as a result of the proposed
project. Please provide evidence that the project meets all requirements of Section 65.12 of the NFIP
regulations, including but not limited to: documentation of individual legal notice to all affected
property owners, explaining the effects of the proposed action on their property; certification that no
structures are located in areas that would be affected by the increases in BFE: and an evaluation of
alternatives which would not result in base flood elevation increases.

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




Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

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

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

Based on our review of actual cost data for Fiscal Years 2004 and 2005, FEMA has established the following
review and processing fees, which are to be submitted with all requests that are not otherwise exempted under
44 CFR 72.5.

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs

Request for single-lot/single-structure CLOMA and CLOMR-F.......ccocooiiiniiiicieccic e, $500
Request tor single-lof/single straciure LOMR-F .ociommnmenmaumsimmmoissamarm st soasrsnsmsamsors 5425
Request for single-lovsingle-structure LOMR-F based on as-built

information (CLOMR-F previously issued by Us)......oooiiiiiiiiiiiiiicii e $325
Request for multiple-loVmultiple-structure CLOMA L. $700
Request for multiple-lotmultiple-structure CLOMR-F and LOMR-F ..., $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built

information (CLOMR-F previously isSued) ... e $700

Fee Schedule for Requests for CLOMRs
Request based on new hydrology. bridge, culvert. channel, or combination
DL B U LBIBRE....vcineesnimmnsnomsimsmmimss i s s s S R SRS R B S ERS $4.000
Request based on levee, berm, or other structural Mmeasure .............occciiiiiiiiiiiiiii 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 combination thereoll. ... $4,400
Request based un leves, berm, or other structiral MBRSIE ... cvomusseinsiransissomsmmssessssmsonixesss 1 $6,000
Request based on as-built information submitted as follow-up to CLOMR ... $4.000

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

FEMA has revised the initial fee for requests for CLOMRs and LOMRSs 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 (S60 per hour) will be used to calculate the total
reimbursable fees.

Payment Submission Requirements

Requesters must make fee payments for non-exempt requests before we render services. This payment must
be in the form of a check or money order or by credit card payment. Please make all checks and moncy 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.







Flood Control District

of Maricopa County

INTEROFFICE MEMORANDUM

Date: January 19, 2007

To: Timothy S. Phillips, P.E., Chief Engineer and General Manager \<3 @ \\’2 SQ\Q’\
From: Catherine W. Regester, P.IE., CFM
Subject: CLOMR package for Downtown Wickenburg Flood Hazard Mitigation Project

The subject project will tie-in to ADOT’s US 93 Interim By-pass project at the confluence of Sols Wash and
the Hassayampa River. The District’s project will reduce flooding along Sols Wash through a combination of
channelization, earthen levees and concrete floodwalls. The attached annotated FIRM panel shows the
effective floodplain/floodway in blue, changes due to ADOT’s project in green, and changes due to the
District’s project in red and yellow. Per the current GIS, all changes to the floodplain are within the Town of
Wickenburg which performs its own floodplain management. A revised delineation for flooding along
Hospital Wash is also proposed under this CLOMR. The Hospital Wash re-delineation is based on more
detailed mapping and a lower 100-YR discharge. As this is a Conditional Letter of Map Revision, the analysis
does not represent the “best available data”. The project must first be constructed and a LOMR, based on
as-built data, be approved by FEMA before the District can regulate to the improved conditions.

The project was designed by EEC under FCD 2005C006. The project has been extensively coordinated with
the Town of Wickenburg, ADOT, ADOT’s design consultant (Jacobs Engineering), and several local

landowners.

Please concur and sign the attached FEMA form for submittal of the CLOMR to FEMA.

(it U/ fz4or
&7 0 1 T
PPM Project Manager Date:
A
= 7 7
L//{ /é‘/
Hydrology/Hydraulics Branch Manager Date: \/ 9,07
/7\ Y Y4/ / ; 77{/,;%«/7 // Z4 / 07] l
7/ - }
Floodplain Management Branch Manager Date:
%b/%p ‘}/7/ i /;\)5 L) 7 |
- R I A 7 / 7 |
Floodplain Delineation Branch Manager Date:
= |
T 25 /s |
d(/// ~ ///*M? ‘
& # 7 ‘
Engineering Division Manager Date: |
File Copies: 1. [0 ais Posted (Pending Floodplain Only) ~ Date: N/A
2.
[J No County Permits in this area Date: N/A

2801 West Durango Street  Phoenix, Arizona 85009  Phone: 602-506-1501  Fax: 602-506-4601
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Flood Control District
of Maricopa County

Board of Directors
Fulton Brock, District 1
Don Stapley, District 2
Andrew Kunasek, District 3
Max Wilson, District 4
Mary Rose Wilcox, District 5

ww.fcd.maricopa.gov

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

Fax: 602-506-4601

TT: 602-505-5897

July 5, 2007

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

ATTN: Mounir Boudjemaa

RE: Downtown Wickenburg Flooding Hazard Mitigation Project, CLOMR
Town of Wickenburg and Unincorporated County, Maricopa County, Arizona
FEMA Case No.: 07-09-0738R

Dear Mr. Boudjemaa:

We are in receipt of FEMA’s comment letter dated April 17, 2007. This submittal responds to
those comments. A detailed response to each comment is provided on the attached sheet.
Where needed, additional information/back-up data (including revised work maps) is provided
in the enclosed notebook.

Since our original submittal, there have been two design modifications. The first relates to the
Goldmine Village property on the south side of Sols Wash, just west of the Tegner Street
Bridge. Additional fill will be placed on the site, thereby, eliminating the need for much of the
floodwall shown on the original submittal. A swale will be constructed within the property to
allow on-site flows to drain into Sols Wash. This proposed on-site grading is shown on the
enclosed work maps.

The second modification relates to the proposed storm drain running under Tegner Street on
the north side of Sols Wash. This pipe was slightly re-aligned, resulting in a shorter length of

pipe.

A few additional minor changes have been made to the design drawings, including the addition
of details, correction of minor plotting errors, etc. A revised plan set 1s enclosed. The revised
sheet numbers are highlighted in the plan set. Additionally, a “tag” has been placed on each




Mr. Mounir Boudjemaa
Page 2 of 2
July 5, 2007

revised sheet so that you may more easily locate the revised sheets. (Please note: The quantities
sheets have been revised but are not “tagged”. Revised cross section sheets are also not

“tagged”.) (
The following items are included for your review:

Wickenburg Downtown Flooding Hazard Mitigation Project, CLOMR, Response to FEM.A Review
Comments of April 17, 2007 notebook, including revised work maps, and digital files (2

CDs).
= Wickenburg Downtown Flooding Hazard Mitigation Project, final construction drawings with

revisions through May 14, 2007.
Wickenburg Downtown Flooding Hagard Mitigation Project, Construction Documents, dated
January 17, 2007.

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 Civil Engineer

Enclosures: Listed above




Wickenburg Downtown CLOMR
FEMA Case No.: 07-09-0738R

Response to FEMA Comments dated April 17, 2007

. The rainfall distribution utilized in the HEG-1 models for Hospital Wash and the

local flooding is a hypothetical distribution for the 100-year, 6-hour storm. The 6-
hour distribution was chosen in accordance with the criteria in the Draznage Design
Manual for Maricopa County, Arizona, Volume I Hydrolaogy which calls for use of the 6-
hour storm distribution for flood studies of drainage areas less than 20 sq-mi.
Generally, the 6-hour distribution results in higher peak discharges than the 100-year,
24-hour (SCS Type II distribution) for small watersheds as is evidenced in Table 4.1.2
Peak Discharge for Hospital Wash. The 6-hour storm distribution used in this study has
been used on numerous other flood studies accepted by FEMA since the adoption
of the District’s Drainage Design Manual in 1991, If more information is needed, the
District’s manual is available for review at the following website:

http:// www.fcd.maricopa.gov/Resources/Software.asp.

. The as-built survey data for the existing crossing over Hospital Wash is enclosed as

requested. The data is certified by a Registered Land Surveyor.

. 'The existing 4 - 2.6 ft X 2 ft box culverts under Cavaness Ave were analyzed using

HY-8. The results show, at the project 100-YR WSEL (el. 2068.94 @ project HEC-
RAS cross section 0.081), the existing boxes are able to pass approximately 115 cfs.
The project 2 - 10 ft X 4 ft RCBs are able to pass the full 100-YR Q of 500 cfs at
this elevation. The existing conditions would include an overtopping of Cavaness
Ave and significant flooding in the area. The project will lower the WSELs and
contain the 100-YR flow to the proposed channel. For more information on the
existing crossing at Cavaness Ave please see Detail M in the construction drawings
and the submitted as-built survey data for the existing crossing. The results of the
HY-8 analysis are enclosed in hard copy and on CD.

. There are 3 effective discharge values along the study reach. They are: “Above

confluence of Hospital Wash” (14,413 cfs), “Above confluence of Casandro Wash”
(14,459 cfs), and, “ At confluence with the Hassayampa” (15,045 cfs). Based on the
FIS descriptions, it appears that the change between “Above confluence of Hospital
Wash” and “Above confluence of Casandro Wash” may have been more
appropriately made at cross section 0.708 rather than at cross section 1.081. The
difference between these two discharges is only 46 cfs, or 0.3% of the total
discharge. Modifying the HEC-RAS modeling results in a maximum lowering of the
100-YR WSEL by 0.03 ft at cross section 1.081 and by 0.01 ft at cross sections 0.746
through 1.021 and 1.224 through 1.319. A revised model (T1Q.prj) is enclosed. An
Excel spreadsheet comparing the WSELSs of the previously submitted model to the
revised is also enclosed. No revision of the floodplain limits is needed.

In regard to the change between the “Above confluence of Casandro Wash”
discharge at cross section 0.505 to the “At confluence with the Hassayampa”
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discharge at cross section 0.485, this change is consistent with the location of the
inflow from Casandro Wash.

. 'The backwater flooding from Sols Wash is contained within a proposed swale on the
Goldmine Villages property. The floodplain limits for this backwater area (el. 2065.9
NAVD 1988) have been added to the plans and tied-in to the Casandro Wash flood
limits.

. Please see the memo from Gannett Fleming, Inc. included in the submitted
notebook.

. A copy of the Construction Documents for the project is enclosed. Please see
Sectron 217 - Engineered Fill Constructron (page has been “tagged”) for
information regarding the specs for the levee and structural fill. If information is
needed regarding the MAG Uniform Standard Specifications, that document may
be obtained at the following web address:

http:// www.mag.maricopa.gov/ pdf/ cms.resource/2007-E nglish- Written-
Specifications.pdf

. At approximately HEG-RAS cross section 0.995, there is a “break-out” of flows over
the north bank of Sols Wash into the north overbank area. The flow will continue
through the mobile home community on the north bank of Sols Wash until it falls
back into Sols Wash at approximately the Sols Wash/Hospital Wash Confluence.
The area of this break-out flow has been shown as a Zone AO on the workmaps as
it is an area of sheet flow with average depths of less than one foot. A Zone AE
with BFEs associated with Sols Wash would not be appropriate for this area as only
the ground at the actual break-out location would show as being below the BFE.
(Please see section 5.1 of the submitted CLOMR notebook.)

. Revised work maps are enclosed.
a) The effective floodplain/floodway limits have been added to the workmaps.

b) The existing conditions floodplain was not studied under this project as the
overall intent of this project is to channelize the Sols Wash floodplain,
thereby, greatly reducing the limits of the floodplain. Based on topographic
information developed for this study and that for the original FEMA study
for Sols Wash, however, there is no reason to expect any significant
difference between a current “existing” conditions floodplain and that of the
effective study. The only exception to this is in the north overbank area
where flows on the west side of Tegner Street are likely to cross over the
roadway into the north overbank area on the east side of Tegner St. This is
not reflected in the effective delineation even though the original FEMA
study workmaps indicated that flow elevations were such that 100- YR flows
might overtop Tegner St. An existing conditions study, which addressed the
tlows overtopping Tegner, was performed under the Goldmine Village
request for a CLOMR, submitted to and approved by FEMA.

¢) Goldmine Village prepared a request for a CLOMR which was reviewed and
approved by FEMA in a letter dated May 19, 2003. The proposed site work
under that CLOMR included the placement of fill and the construction of
some drainage structures. Much of the improvements have been completed
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per the CLOMR. Some additional fill is required on the site to meet the
CLOMR geometry. The Wickenburg Downtown Project will provide that
fill. The proposed grading for the property has been added to the workmaps.
The existing conditions topo shown on the submitted work maps is as the
site currently exists today. Pre-fill topographic data is available in the
Goldmine Village CLOMR. Please note: there is no existing floodwall on the
Goldmine Village property.

d) Proposed topographic contours have been added to reflect the proposed fill
on the Goldmine Village property. Additional contours have been added
where practical. Please note, in areas of vertical floodwalls, contours cannot
be shown. In these areas, please refer to the cross section plots. Some
revisions, to correct some minor discrepancies, have been made to several of
the cross section sheets since the original submittal. Please see the revised
plots in the design plan set.

e) Hard copies of the work maps are enclosed as is a CD containing the digital
PDF files of the work maps and shape files of the floodplain delineation.

10. The project meets the requirements of Section 65.12 of the NFIP regulations. Any
increases in the BFEs occur in Sols Wash downstream of effective cross section G
which is located approximately 1000 ft upstream of the Tegner St Bridge. This cross
section corresponds approximately to project cross section 0.614. Comparing the
WSELs: the BFE at effective cross section G is 2067.68 (NGVD 1929) + 1.98 ft
(conversion factor from NGVD to NAVD 1988) yields a WSEL of 2069.66
(NAVD). Project cross section 0.614 has a WSEL of 2067.27 (NAVD) or 2.39 ft
lower than the effective section. WSELs upstream of this location then remain
lower until the tie-in at effective cross section M where the project WSEL is still
lower than the effective but within the 0.5 ft tolerance permitted by FEMA. For the
area impacted by the increases in BFEs, the District is purchasing a Right-of-Way for
the project. The limits of that R-O-W are shown on the design drawings as “NEW |
R/W”. The R-O-W has also been added to the revised work maps for clarification.
The R-O-W ties in to the ADOT R-O-W at Tegner St and at the US 93 By-Pass.
The Town of Wickenburg owns the property (Coffinger Park) on the north side of |
Sols Wash downstream of Tegner St; and, the property (Town of Wickenburg |
Community Center) on the south side of Sols downstream of River St. The Town is
a project partner and no R-O-W is required on these properties. No buildings are
located within the flood limits within the District’s proposed R-O-W. Please see
response to Comment # 10 in the enclosed notebook for documentation of
notifications.
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FEMA Review Comments of
April 17, 2007

FEMA Letter




NATIONAL FLOOD INSURANCE PROGRAM.

OL DISTRICT
FEMA NATIONAL SERVICE PROVIDER FLOCD CONTRULCD
RECEIVED
pPR2 0 07
April 17, 2007 e
CH&GM |  |FINANCGE
|PI0 | |LANDS

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

Flood Control District of Maricopa County Case No.: 07-09-0738R \REG | [P &PM
2801 West Durango Street Communities: Town of Wickenburg NG | L
Phoenix, Arizona 85009 and Maricopa County, AZ - yRACTS |

Community Nos.: 040056 and 040037 t=g7. .2

FOE——

316-AD

Dear Ms. Regester:

This responds to your request dated January 30, 2007, 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: Downtown Wickenburg Flooding Hazard
Mitigation Project/FCD2005C006

Flooding Source: Sols Wash and Hospital Wash

FIRM Panel(s) Affected: 04013C0251 H

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. 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.

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




If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please call the Revisions Coordinator for your State,
Mounir Boudjemaa, M.S., who may be reached at (703) 960-8800, ext. 3012.

Sincerely,

XOuH

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

Enclosures

éc: Mr. Lyle Murdock
Floodplain Administrator
Town of Wickenburg
155 North Tegner Street, Suite A
Wickenburg, AZ 85390

Mr. Timothy S. Phillips

Chief Engineer and General Manager
Maricopa County

2801 West Durango Street

Phoenix, AZ 85009




NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

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

Case No.: 07-09-0738R Requester: Ms. Catherine Regester, P.E., CFM

Communities: Town of Wickenburg and Community Nos.: 040056 and 040037
Maricopa County, AZ

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

1. Our review revealed that the submitted HEC-1 hydrologic models for Hospital Wash and the local
flooding utilize an unrecognized rainfall distribution. Natural Resources Conservation Service
(NRCS) procedures recommend that the Type II synthetic rainfall distribution should be used for your
area. Please revise the submitted HEC-1 hydrologic models to utilize the Type II synthetic rainfall
distribution or explain why this is not necessary. In addition, please make any associated revisions to
the submitted HEC-RAS hydraulic models.

2. Please provide survey data or as-built information, certified by a registered professional engineer, for
the existing Cavaness Avenue crossing over Hospital Wash.

‘ 3. Please submit an existing conditions hydraulic model to demonstrate the effects of the proposed project on |
the elevations of the base (1-percent-annual-chance) flood of Hospital Wash.

4. Our review revealed that the flow change locations in the submitted HEC-RAS hydraulic models for
Sols Wash do not match the effective flow change locations from the FIS. Please correct the flow
change locations to match the FIS, or explain why this is not necessary.

5. Our review revealed that the proposed project will affect the downstream portion of Cassandro Wash.
Please provide existing and proposed conditions analysis, modeling, and mapping for Cassandro
Wash.

6. The actual results of SEEP/W and the stability arcs that support the data in paragraph 5 of section E of
the MT-2 forms need to be submitted for the record.

7. Please submit the specifications for the levee and structural fill, including material types, placement,
moisture content and percent compaction.

8. The Special Flood Hazard Area (SFHA), the area that would be inundated by the base (1-percent-
annual-chance) flood, designated Zone AO is subject to shallow flooding, usually sheet flow on
sloping terrain, with average depths between 1 foot and 3 feet. This zone designation is typically not
used on the overbanks of Zone AE flooding. Please change the Zone AO to Zone AE on the submitted
maps entitled “Sols Wash CLOMR?”, panels 1-10, prepared by Engineering and Environmental
Consultants, dated December 2006, or explain why this is not necessary.

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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9. The above-mentioned topographic work maps do not provide essential information required to
complete our detailed review of this request. Please provide the following information, which was
omitted from the submitted topographic work maps.

(a)
(®)
(©)

(d)

(e

Boundary delineations of the currently effective base floodplain and floodway

Boundary delineation of the existing conditions base floodplain

Existing conditions topographic contour information, including the topographic information
that has been altered by the existing floodwall and Goldmine Village improvements
Proposed conditions topographic contour information, including topographic information that
will be altered by the proposed levee, which can be used to verify the boundary delineation of
the base floodplain

Please submit both a hard copy and a digital copy of all work maps

10. Our detailed review revealed increases in Base Flood Elevation (BFE) as a result of the proposed
project. Please provide evidence that the project meets all requirements of Section 65.12 of the NFIP
regulations, including but not limited to: documentation of individual legal notice to all affected
property owners, explaining the effects of the proposed action on their property; certification that no
structures are located in areas that would be affected by the increases in BFE; and an evaluation of
alternatives which would not result in base flood elevation increases.

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




Federal Emergency Management Agency
Washington, D.C. 20472

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES

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

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

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

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

Request for single-lot/single-structure CLOMA and CLOMR-F.......coccoiiiiiiiiiis $500
Request for single-lot/single structure LOMR-F ... $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMRBR-F previously issned BYRISY. .. .. s smassessssssssmuassisssads visssssassesnssssasssonsonss $325
Request for multiple-lofmultiple-struetiur® CLOMA ... asmmmsimnsarmsismmammsssismssssssmswisss $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F ... $800

‘ Request for multiple-lot/multiple-structure LOMR-F based on as-built
information (CLOMR-F previously iSSUSM) ........ccooueieiiiiiiiiiriieicicie e e $700

Fee Schedule for Requests for CLOMRs

Request based on new hydrology, bridge, culvert, channel, or combination
GHE B OF T i s iiminsnsivaimsoins cnson it o i i £ R4 55 RS SR N AR A SIS ARS8 $4,000
Request based on levee, berm, or other structural MEASULE ..........cceeiieiiiiiiiiiie 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 combination thereof...............ccccooe i $4.,400
Request based on levee, berm, or other structural MEASULE ..........cccueeeviieieiiiiiee e $6,000
Request based on as-built information submitted as follow-up to CLOMR .............cccoieeiieennnnnnee. $4,000

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

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

Payment Submission Requirements

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

Reach v Profile Min ChEl" | :|% Vel Chnl:~ 5

SRy [ 3 - (fUs v ; PR SDE

2100.45 ; 0.012613 413 141.34 136.58 0.63

2100.45 2102.75 2102.46 2103.12 0.016806 4.84 103.29 74.44 0.72

2100.45 2102.06 2101.87 2102.22 0.016951 3.20 55.14 100.77 0.66

2100.45 2102.27 2102.08 2102.44 0.014378 3.46 82.06 133.36 0.63

2100.45 2103.12 2102.80 2103.45 0.012622 4.95 199.10 139.67 0.66

2095.69 2098.06 2097.95 2098.41 0.015920 5.15 123.09 126.20 0.72

2095.69 2098.54 2097.97 2098.92 0.010549 4.93 102.66 52.28 0.61

2095.69 2097.49 2097.09 2097.66 0.012150 3.37 55.62 91.26 0.59

2095.69 2097.67 2097.45 2097.90 0.013966 3.98 75.13 116.61 0.65

2095.69 2098.50 2098.34 2098.94 0.015675 6.03 180.90 135.64 0.75

2091.17 2093.16 2093.38 0.013216 422 152.75 176.36 0.64

2091.17 2093.28 2093.11 2093.79 0.022456 5.71 87.51 60.44 0.84

2091.17 2092.59 2092.40 2092.74 0.016971 3.28 56.56 134.74 0.66

2091.17 2092.78 2092.63 2092.95 0.014616 3.54 86.09 166.18 0.64

2091.17 2093.51 2093.81 0.013966 5.06 214.15 178.13 0.69

2087.99 2089.98 2089.80 2090.18 0.012264 4.10 169.13 257.42 0.62

2087.99 2090.54 2089.83 2090.78 0.007126 3.92 128.87 68.39 0.50

2087.99 2089.48 2089.14 2089.60 0.009587 2.80 68.99 140.00 0.51

2087.99 2089.64 2089.41 2089.79 0.010863 3.24 95.49 175.92 0.56

2087.99 2090.29 2090.14 2090.53 0.012135 4.68 248.62 259.39 0.64

2083.21 2085.82 2085.67 2086.03 0.009845 4.33 164.18 191.47 0.58

2083.21 2085.88 2085.65 2086.49 0.020495 6.27 79.81 45.43 0.83]

2083.21 2085.09 2084.76 2085.30 0.013711 372 48.34 84.77 0.63

2083.21 2085.37 2085.20 2085.58 0.011500 3.88 82.23 147.90 0.60

2083.21 2086.22 2085.95 2086.47 0.009607 4.89 240.94 194.79 0.59

2075.30 2079.14 2079.14 2080.05 0.030103 7.67 65.27 36.70 1.01

2075.30 2079.59 2080.17 0.014477 6.12 81.94 36.73 0.72

2075.30 2077.97 2077.84 207847 0.026180 5.63 30.20 23.86 0.88

2075.30 2078.28 2078.24 2078.95 0.031367 6.60 37.89 27.02 0.98

2075.30 2079.99 2079.99 2081.14 0.023030 8.67 102.26 53.22 0.94

2073.00 2077.26 2077.40 0.003802 3.4 186.00 109.81 0.38

2073.00 2077.79 2078.10 0.005442 4.49 111.99 37.87 0.45

2073.00 2076.22 2075.30 2076.32 0.004058 261 81.03 91.14 0.36

2073.00 2076.54 2076.64 0.004005 2.87 110.65 97.48 0.37

2073.00 2077.93 2078.12 0.004039 4.1 263.19 124.59 0.41

2071.51 2073.98 2073.98 2074.77 0.014938 7.16 69.88 44.75 1.01

2071.51 2073.98 2073.98 2074.77 0.014938 7.16 69.88 44.74 1.01

2071.51 2072.93 2072.93 207343 0.017545 5.63 30.20 31.29 1.01

2071.51 2073.25 2073.25 2073.83 0.016480 6.14 40.74 35.35 1.01

2071.51 2074.78 2074.78 2075.72 0.010423 7.86 117.20 85.00 0.90

2067.77 2071.38 2071.76 0.004433 4.94 101.28 45.05 0.58

2067.77 2071.38 2071.76 0.004429 4.94 101.31 45.06 0.58

2067.77 2069.75 2070.04 0.006737 4.26 39.89 30.42 0.66

2067.77 2070.28 207057 0.005380 4.38 57.02 35.12 0.61

845.00 2067.77 2072.35 2072.84 0.004433 5.67 148.98 53.73 0.60

500.00 2065.99 2070.43 2070.67 0.002459 3.95 126.71 50.50 0.44

500.00 2065.99 2070.43 2070.67 0.002444 3.94 127.02 50.57 0.44

170.00 2065.99) 2068.97 2069.08 0.001521 2.60 65.37 33.89 0.33

250.00 2065.99 2069.42 2069.56 0.001885 3.06 81.63 38.92 0.37

845.00 2065.99 2071.82 2072.02 0.001377 37 307.12 186.95 0.35

500.00 2066.00 2069.66 2068.60 2069.91 0.002633 4.00 127.35 62.48 0.45

500.00 2066.00 2069.66 2068.60 2069.91 0.002671 4.01 125.61 53.45 0.46

170.00 2066.00 2068.05 2067.68 2068.26 0.006094 3.65 46.58 41.84 0.61

250.00 2066.00 2068.50 2067.95 2068.72 0.004649 3.78 66.11 45.89 0.56

/097 845.00 2066.00 2071.55 2071.69 0.000813 3.27 336.37 132.32 0.28

iy

0:083 K| 500.00 2066.00 2068.47 2068.47 2069.58 0.004222 8.45 59.14 26.92 1.01

-083 i 500.00 2066.00 2068.47 2068.47 2069.58 0.004222 8.45 59,14 26.92 1.01

170.00 2066.00 2067.24 2067.24 2067.82 0.004892 6.12 21.77 23.96 1.00

250.00 2066.00 2067.58 2067.58 2068.32 0.004659 6.90 36.21 24.79 1.01

845.00 2066.00 2070.95 2071.57 0.001137 6.34 133.34 32.88 0.55

500.00 2064.90 2068.94 2067.44 2069.33 0.000883 5.04 99.28 28.88 0.48

500.00 2064.90 2068.94 2067.44 2069.33 0.000883 5.04 99.28 28.88 0.48

170.00 2064.90 2066.59 2066.19 2066.92 0.001954 4.60 36.98 24.18 0.66

250.00 2064.90 2067.25 2066.54 2067.59 0.001379 4.68 53.39 25.50 0.57

845.00 2064.90 2071.10 2068.43 2071.50 0.000575 5.07 174.03 111.00 0.40
Culvert

500.00 2064.41 2066.66 2066.60 2067.72 0.012176 8.27 60.44 47.27 0.97




HY-8 Culvert Analysis Report

. Site Data - Hospital Wash @ Cavaness Ave
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 2066.14 ft
Outlet Station: 24.00 ft
Outlet Elevation: 2065.81 ft

Number of Barrels: 4

Culvert Data Summary - Hospital Wash @ Cavaness Ave
Barrel Shape: Concrete Box
Barrel Span: 2.60 ft
Barrel Rise: 2.00 ft
Barrel Material: Concrete
Barrel Manning's n: 0.0120
Inlet Type: Conventional
Inlet Edge Condition: Square Edge (90°) Headwall

Inlet Depression: None




Table 1 - Culvert Summary Table: Hospital Wash @ Cavaness Ave

Total Culvert Headwater Outlet _ ' Outlet Tailwater
Discrarge | Discharge | Elvation | Dot | conval | 120 | 0l | ooy | oepin(ty | Depin () | Veloey | Veloty
20.00 20.00 2066.97 0.826 0.000 1-S2n 0.317 0.487 0.326 0.285 5.897 2.136
78.00 78.00 2068.17 2.033 0.000 5-S2n 0.816 1.207 0.926 0.637 8.100 3.608
136.00 111.25 2068.83 2.690 0.000 5-S2n 1.054 1.529 1.206 0.881 8.868 4.447
194.00 120.31 2069.03 2.890 0.000 5-S2n 1.116 1.611 1.279 1.083 9.043 5.071
252.00 127.28 2069.19 3.053 0.000 5-S2n 1.164 1.673 1.335 1.260 9.168 5.578
310.00 133.22 2069.34 3.197 0.000 5-S2n 1.204 1.724 1.381 1.419 9.272 6.010
368.00 138.47 2069.47 3.330 0.000 5-S2n 1.239 1.770 1.423 1.565 9.360 6.389
426.00 143.20 2069.59 3.454 0.000 5-S2n 1.270 1.810 1.459 1.701 9.440 6.728
484.00 147.50 2069.71 3.570 0.099 5-S2n 1.298 1.846 1.492 1.829 9.508 7.036
500.00 148.69 2069.74 3.603 0.133 5-S2n 1.306 1.856 1.501 1.863 9.528 7.116
600.00 155.31 2069.93 3.790 0.335 5-S2n 1.350 1.910 1.550 2.065 9.633 7.570

Inlet Elevation (invert): 2066.14 ft, Outlet Elevation (invert): 2065.81 ft

Culvert Length: 24.00 ft, Culvert Slope: 0.0137




Culvert Performance Curve Plot: Hospital Wash @ Cavaness Ave

Performance Curve
Culvert: Hospital Wash @ Cavaness Ave
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Water Surface Profile Plot for Culvert: Hospital Wash @ Cavaness Ave

Crossing - Hospital Wash @ Cavaness Ave - Ex. Crossing, Design Discharge - 500.0 cfs
Culwvert - Hospital Wash @ Cavaness Ave, Culvert Discharge - 148.7 cfs
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Table 2 - Downstream Channel Rating Curve (Crossing: Hospital Wash @ Cavaness

Flow (cfs) Watéi;\??f:f)ace Depth (ft) Velocity (ft/s) Shear (psf) | Froude Number
20.00 2064.69 0.28 214 0.23 0.71
78.00 2065.05 0.64 3.61 0.52 0.82
136.00 2065.29 0.88 4.45 0.71 0.87
194.00 2065.49 1.08 5.07 0.88 0.90
252.00 2065.67 1.26 5.58 1.02 0.92
310.00 2065.83 1.42 6.01 1.15 0.94
368.00 2065.98 1.57 6.39 1.27 0.96
426.00 2066.11 1.70 6.73 1.38 0.97
484.00 2066.24 1.83 7.04 1.48 0.98
500.00 2066.27 1.86 7.12 1.51 0.99
600.00 2066.47 2.06 7.57 1.68 1.02

Ave - Ex. Crossing)

Tailwater Channel Data - Hospital Wash @ Cavaness Ave - Ex. Crossing
Tailwater Channel Option: Irregular Channel
Channel Slope: 0.0130
User Defined Channel Cross-Section:
Coord No. Station (ft) Elevation (ft) Manning's n

1 9975.00 2069.00 0.0340 ‘
2 9980.47 2067.54 0.0340 }
3 9981.00 2067.40 0.0340
4 9982.50 2067.40 0.0340
5 9982.50 2066.40 0.0340 |
6 9984.00 2066.40 0.0340 ’
7 9984.00 2064.41 0.0340
8 10016.00 2064.41 0.0340
9 10038.00 2068.00 0.0340
10 10090.00 2069.00 0.0500
11 10140.00 2070.00 0.0000

Roadway Data for Crossing: Hospital Wash @ Cavaness Ave - Ex. Crossing
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 100.00 ft
Crest Elevation: 2068.64 ft
Roadway Surface: Paved
Roadway Top Width: 24.00 ft




Table 3 - Summary of Culvert Flows at Crossing: Hospital Wash @ Cavaness Ave -

Headwater Elsvation Total Discharge (cfs) Hgsa?/l;ilevsvsa/s\be@ Roadway Discharge Iterations
(f) Discharge (cfs) eta)
2066.97 20.00 20.00 0.00 1
2068.17 78.00 78.00 0.00 1
2068.83 136.00 111.25 24.62 7
2069.03 194.00 120.31 73.37 5
2069.19 252.00 127.28 124.57 5
2069.34 310.00 133.22 176.37 4
2069.47 368.00 138.47 229.31 4
2069.59 426.00 143.20 282.70 4
2069.71 484.00 147.50 336.00 3
2069.74 500.00 148.69 351.16 3
2069.93 600.00 155.31 444.46 3

Ex. Crossing




Total Rating Curve
Crossing: Hospital Wash (@ Cavaness Ave - Ex. Crossing
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Sols Wash CLOMR

Original Su’bmittal to FEM,T ‘ Revised Discharge Locatiolns |
|

HEC-RAS Plan: Sols River: Sols Wash Reach: Sols Wash Main ||[HEC-RAS Plan: Sols River: Sols Wash Reach: Sols Wash Main

Change in
Reach River Sta |Profile Q Total | W.S. Elev [[Reach River Sta |Profile Q Total | W.S. Elev WSEL

(cfs) (ft) (cfs) (ft) (ft)

Sols Wash Main 0.111/100-Sols 15045 2049.75||Sols Wash Main 0.111/100-Sols 15045 2049.75 0
Sols Wash Main 0.111/100-Sols FW 15045| 2049.74||Sols Wash Main 0.111/100-Sols FW 15045 2049.74 0
Sols Wash Main 0.111|10-yr 7019 2047.16||Sols Wash Main 0.111/10-yr 7019 2047.16 0
Sols Wash Main 0.111|50-yr 12453  2049.02|[Sols Wash Main 0.111|50-yr 12453 2049.02 0
Sols Wash Main 0.111|500-yr 20836, 2051.17||Sols Wash Main 0.111/500-yr 20836 2051.17 0
Sols Wash Main 0.121 Bridge Sols Wash Main 0.121 Bridge
Sols Wash Main 0.132|100-Sols 15045| 2052.45||Sols Wash Main 0.132/100-Sols 15045 2052.45 0
Sols Wash Main 0.132/100-Sols FW 15045, 2052.45|[Sols Wash Main 0.132/100-Sols FW 15045 2052.45 0
Sols Wash Main 0.132[10-yr 7019 2048.85||Sols Wash Main 0.132{10-yr 7019 2048.85 0
Sols Wash Main 0.132|50-yr 12453| 2051.43|[Sols Wash Main 0.132|50-yr 12453 2051.43 0
Sols Wash Main 0.132|500-yr 20836| 2054.52||Sols Wash Main 0.132|500-yr 20836 2054.52 0
Sols Wash Main 0.14{100-Sols 15045| 2052.49||Sols Wash Main 0.14|100-Sols 15045 2052.49 0
Sols Wash Main 0.14/100-Sols FW 15045 2052.49||Sols Wash Main 0.14{100-Sols FW 15045 2052.49 0
Sols Wash Main 0.14|10-yr 7019 2048.87||Sols Wash Main 0.14{10-yr 7019 2048.87 0
Sols Wash Main 0.14|50-yr 12453| 2051.46||Sols Wash Main 0.14{50-yr 12453 2051.46 0
Sols Wash Main 0.14|500-yr 20836| 2054.55||Sols Wash Main 0.14|500-yr 20836 2054.55 0
Sols Wash Main 0.15/100-Sols 15045 2052.45||Sols Wash Main 0.15/100-Sols 15045 2052.45 0
Sols Wash Main 0.15/100-Sols FW 15045| 2052.45(|Sols Wash Main 0.15/100-Sols FW 15045 ~ 2052.45 0
Sols Wash Main 0.15{10-yr 7019 2048.86||Sols Wash Main 0.15{10-yr 7019 2048.86 0
Sols Wash Main 0.15/50-yr 12453| 2051.43||Sols Wash Main 0.15/50-yr 12453 2051.43 0
Sols Wash Main 0.15/500-yr 20836| 2054.49||Sols Wash Main 0.15(500-yr 20836 2054.49 0
Sols Wash Main 0.159|100-Sols 15045| 2052.33||Sols Wash Main 0.159/100-Sols 15045 2052.33 0
Sols Wash Main 0.159/100-Sols FW 15045| 2052.33||Sols Wash Main 0.159/100-Sols FW 15045 2052.33 0
Sols Wash Main 0.159|10-yr 7019 2048.81||Sols Wash Main 0.159(10-yr 7019 2048.81 0
Sols Wash Main 0.159|50-yr 12453| 2051.34|[Sols Wash Main 0.159|50-yr 12453| 2051.34 _ 0 a0
Sols Wash Main 0.159|500-yr 20836| 2054.34||Sols Wash Main 0.159500-yr 20836| 2054.34 0




Change in

Reach River Sta |Profile Q Total | W.S. Elev ||Reach River Sta |Profile Q Total | W.S. Elev WSEL
(cfs) (ft) (cfs) (ft) (ft)

Sols Wash Main 0.169|100-Sols 15045 2052.14|Sols Wash Main 0.169|100-Sols 15045| 2052.14 0
Sols Wash Main 0.169|100-Sols FW 15045| 2052.14||Sols Wash Main 0.169|100-Sols FW 15045| 2052.14 0
Sols Wash Main 0.169{10-yr 7019 2048.73||Sols Wash Main 0.169|10-yr 7019 2048.73 0
Sols Wash Main 0.169|50-yr 12453 2051.17||Sols Wash Main 0.169|50-yr 12453| 2051.17 0
Sols Wash Main 0.169|500-yr 20836| 2054.08||Sols Wash Main 0.169(500-yr 20836 2054.08 0
Sols Wash Main 0.18/100-Sols 15045/ 2051.73||Sols Wash Main 0.18/100-Sols 15045 2051.73 0
Sols Wash Main 0.18/100-Sols FW 15045| 2051.73||Sols Wash Main 0.18/100-Sols FW 15045 2051.73 0
Sols Wash Main 0.18/10-yr 7019| 2048.62|[Sols Wash Main 0.18{10-yr 7019| 2048.62 0
Sols Wash Main 0.18|50-yr 12453| 2050.88|[Sols Wash Main 0.18|50-yr 12453| 2050.88 0
Sols Wash Main 0.18|500-yr 20836 2053.4{[Sols Wash Main 0.18|500-yr 20836 2053.4 0
Sols Wash Main| 0.182|100-Sols 15045/ 2051.61|[Sols Wash Main 0.182|100-Sols 15045| 2051.61 0
Sols Wash Main 0.182|100-Sols FW 15045| 2051.61|[Sols Wash Main 0.182/100-Sols FW 15045| 2051.61 0
Sols Wash Main 0.182|10-yr 7019| 2048.57|[Sols Wash Main 0.182(10-yr 7019| 2048.57 0
Sols Wash Main 0.182|50-yr 12453| 2050.78||Sols Wash Main 0.182|50-yr 12453| 2050.78 0
Sols Wash Main 0.182|500-yr 20836| 2053.22||Sols Wash Main 0.182|500-yr 20836| 2053.22 0
Sols Wash Main 0.184|100-Sols 15045| 2052.82|[Sols Wash Main 0.184|100-Sols 15045| 2052.82 0
Sols Wash Main 0.184|100-Sols FW 15045| 2052.82[[Sols Wash Main 0.184|100-Sols FW 15045| 2052.82 0
Sols Wash Main 0.184|10-yr 7019 2049.23||Sols Wash Main 0.184|10-yr 7019| 2049.23 0
Sols Wash Main 0.184|50-yr 12453| 2051.81|[Sols Wash Main 0.184|50-yr 12453 2051.81 0
Sols Wash Main 0.184|500-yr 20836 2054.82[|Sols Wash Main 0.184|500-yr 20836 2054.82 0
Sols Wash Main 0.187|100-Sols 15045| 2052.75||Sols Wash Main 0.187{100-Sols 15045 2052.75 0
Sols Wash Main 0.187|100-Sols FW 15045| 2052.75||Sols Wash Main 0.187|100-Sols FW 15045| 2052.75 0
Sols Wash Main 0.187|10-yr 7019 2049.2|[Sols Wash Main 0.187|10-yr 7019 2049.2 0
Sols Wash Main 0.187|50-yr 12453| 2051.76||Sols Wash Main 0.187|50-yr 12453 2051.76 0
Sols Wash Main 0.187|500-yr 20836| 2054.73||Sols Wash Main 0.187|500-yr 20836| 2054.73 0
Sols Wash Main 0.189|100-Sols 15045 2052.6||Sols Wash Main 0.189|100-Sols 15045 2052.6 0
Sols Wash Main 0.189|100-Sols FW 15045 2052.6[[Sols Wash Main 0.189|100-Sols FW 15045 2052.6 0
Sols Wash Main 0.189|10-yr 7019| 2049.14|[Sols Wash Main 0.189|10-yr 7019 2049.14 0
Sols Wash Main 0.189|50-yr 12453| 2051.64||Sols Wash Main 0.189|50-yr 12453 2051.64 0
Sols Wash Main 0.189|500-yr 20836 2054.5|[Sols Wash Main 0.189|500-yr 20836 2054.5 0
Sols Wash Main 0.192|100-Sols 15045| 2052.49|Sols Wash Main 0.192/100-Sols 15045 2052.49 0




Change in

Reach River Sta |Profile Q Total | W.S. Elev ||Reach River Sta |Profile Q Total | W.S. Elev WSEL
(cfs) (t) (cfs) (ft) (ft)

Sols Wash Main 0.192|100-Sols FW 15045| 2052.49|[Sols Wash Main 0.192/100-Sols FW 15045| 2052.49 0
Sols Wash Main 0.192|10-yr 7019 2049.1||Sols Wash Main 0.192(10-yr 7019 2049.1 0
Sols Wash Main 0.192|50-yr 12453| 2051.55||Sols Wash Main 0.192|50-yr 12453| 2051.55 0
Sols Wash Main 0.192|500-yr 20836/ 2054.35||Sols Wash Main 0.192|500-yr 20836 2054.35 0
Sols Wash Main 0.195|100-Sols 15045| 2052.37|[Sols Wash Main 0.195/100-Sols 15045, 2052.37 0
Sols Wash Main 0.195/100-Sols FW 15045| 2052.37||Sols Wash Main 0.195/100-Sols FW 15045| 2052.37 0
Sols Wash Main 0.195[10-yr 7019|  2049.04|[Sols Wash Main 0.195|10-yr 7019 2049.04 0
Sols Wash Main 0.19550-yr 12453| 2051.45||Sols Wash Main 0.195|50-yr 12453| 2051.45 0
Sols Wash Main 0.195|500-yr 20836| 2054.17|[Sols Wash Main 0.195|500-yr 20836 2054.17 0
Sols Wash Main 0.198/100-Sols 15045| 2051.71|[Sols Wash Main 0.198/100-Sols 15045 2051.71 0
Sols Wash Main 0.198|100-Sols FW 15045| 2051.71|[Sols Wash Main 0.198|100-Sols FW 15045 2051.71 0
Sols Wash Main 0.198/10-yr 7019| 2048.16|Sols Wash Main 0.198(10-yr 7019| 2048.16 0
Sols Wash Main 0.198|50-yr 12453  2050.683|[Sols Wash Main 0.198|50-yr 12453| 2050.63 0
Sols Wash Main 0.198|500-yr 20836| 2053.76|[Sols Wash Main 0.198|500-yr 20836 2053.76 0
Sols Wash Main 0.201/100-Sols 15045 2055.03||Sols Wash Main 0.201|100-Sols 15045| 2055.03 0
Sols Wash Main 0.201|100-Sols FW 15045| 2055.04|[Sols Wash Main 0.201|100-Sols FW 15045| 2055.04 0
Sols Wash Main 0.201|10-yr 7019 2051.59||Sols Wash Main 0.201{10-yr 7019 2051.59 0
Sols Wash Main 0.201 |50-yr 12453| 2054.03|[Sols Wash Main 0.201|50-yr 12453| 2054.03 0
Sols Wash Main 0.201{500-yr 20836 2057.19||Sols Wash Main 0.201|500-yr 20836/ 2057.19 0
Sols Wash Main 0.204|100-Sols 15045| 2056.67||Sols Wash Main 0.204|100-Sols 15045| 2056.67 0
Sols Wash Main 0.204|100-Sols FW 15045| 2056.67||Sols Wash Main 0.204|100-Sols FW 15045| 2056.67 0
Sols Wash Main 0.204|10-yr 7019 2052||Sols Wash Main 0.204|10-yr 7019 2052 0
Sols Wash Main 0.204|50-yr 12453 2055.2|[Sols Wash Main 0.204|50-yr 12453 2055.2 0
Sols Wash Main 0.204/500-yr 20836|  2059.39|[Sols Wash Main 0.204|500-yr 20836/ 2059.39 0
Sols Wash Main 0.212]100-Sols 15045| 2057.22[|Sols Wash Main 0.212|100-Sols 15045| 2057.22 0
Sols Wash Main 0.212|100-Sols FW 15045| 2057.22|[Sols Wash Main 0.212|100-Sols FW 15045| 2057.22 0
Sols Wash Main 0.212(10-yr 7019| 2052.98||Sols Wash Main 0.212{10-yr 7019 2052.98 0
Sols Wash Main 0.212|50-yr 12453 2055.99|Sols Wash Main 0.212|50-yr 12453| 2055.99 0
Sols Wash Main 0.212|500-yr 20836 2059.7|[Sols Wash Main 0.212|500-yr 20836 2059.7 0
Sols Wash Main 0.22|100-Sols 15045| 2057.53||Sols Wash Main 0.22|100-Sols 15045| 2057.53 0
Sols Wash Main 0.22/100-Sols FW 15045/ 2057.53||Sols Wash Main 0.22|/100-Sols FW 15045/ 2057.53 0




Change in

Reach River Sta |Profile Q Total | W.S. Elev |[[Reach River Sta |Profile Q Total | W.S. Elev WSEL
(cfs) (t) (cfs) (ft) (ft)

Sols Wash Main 0.22(10-yr 7019 2053.33||Sols Wash Main 0.22|10-yr 7019| 20583.33 0
Sols Wash Main 0.22|50-yr 12453 2056.3||Sols Wash Main 0.22|50-yr 12453 2056.3 0
Sols Wash Main 0.22|500-yr 20836| 2060.09||Sols Wash Main 0.22|500-yr 20836 2060.09 0
Sols Wash Main 0.227|100-Sols 15045| 2057.96|[Sols Wash Main 0.227/100-Sols 15045, 2057.96 0
Sols Wash Main 0.227|100-Sols FW 15045| 2057.96||Sols Wash Main 0.227|100-Sols FW 15045 2057.96 0
Sols Wash Main 0.227/10-yr - 7019]  2053.63||Sols Wash Main 0.227|10-yr 7019| 2053.63 0
Sols Wash Main 0.227|50-yr 12453| 2056.68||Sols Wash Main 0.22750-yr 12453| 2056.68 0
Sols Wash Main 0.227|500-yr 20836| 2060.69||Sols Wash Main 0.227|500-yr 20836/ 2060.69 0
Sols Wash Main 0.288|100-Sols 15045 2059.3||Sols Wash Main 0.288/100-Sols 15045 2059.3 0
Sols Wash Main 0.288|100-Sols FW 15045 2059.3||Sols Wash Main 0.288|100-Sols FW 15045 2059.3 0
Sols Wash Main 0.288|10-yr 7019| 2054.77|[Sols Wash Main 0.288|10-yr 7019 2054.77 0
Sols Wash Main 0.288|50-yr 12453 2057.95||Sols Wash Main 0.288|50-yr 12453 2057.95 0]
Sols Wash Main 0.288|500-yr 20836 2061.93||Sols Wash Main 0.288|500-yr 20836 2061.93 0
Sols Wash Main 0.306|100-Sols 15045 2059.42||Sols Wash Main 0.306|100-Sols 15045| 2059.42 0
Sols Wash Main 0.306/100-Sols FW 15045| 2059.42([Sols Wash Main 0.306|100-Sols FW 15045| 2059.42 0
Sols Wash Main 0.306|10-yr 7019 2054.9||Sols Wash Main 0.306|10-yr 7019 2054.9 0
Sols Wash Main 0.306|50-yr 12453| 2058.07|[Sols Wash Main 0.306|50-yr 12453| 2058.07 0
Sols Wash Main 0.306|500-yr 20836 2062.03||Sols Wash Main 0.306|500-yr 20836 2062.03 0
Sols Wash Main 0.359|100-Sols 15045| 2060.08|[Sols Wash Main 0.359|100-Sols 15045| 2060.08 L
Sols Wash Main 0.359/100-Sols FW 15045| 2060.08|[Sols Wash Main 0.359(100-Sols FW 15045| 2060.08 0
Sols Wash Main 0.359|10-yr 7019| 2055.45||Sols Wash Main 0.359{10-yr 7019| 2055.45 0
Sols Wash Main 0.359|50-yr 12453 2058.67||Sols Wash Main 0.359|50-yr 12453| 2058.67 0
Sols Wash Main 0.359|500-yr 20836| 2062.77|/Sols Wash Main 0.359|500-yr 20836, 2062.77 0
Sols Wash Main 0.389|100-Sols 15045, 2060.76||Sols Wash Main 0.389|100-Sols 15045/ 2060.76 0
Sols Wash Main 0.389|100-Sols FW 15045| 2060.76||Sols Wash Main 0.389/100-Sols FW 15045| 2060.76 0
Sols Wash Main 0.389|10-yr 7019| 2056.55||Sols Wash Main 0.389|10-yr 7019| 2056.55 -0
Sols Wash Main 0.389|50-yr 12453| 2059.48||Sols Wash Main 0.389|50-yr 12453| 2059.48 0
Sols Wash Main 0.389|500-yr 20836| 2063.29||Sols Wash Main 0.389|500-yr 20836 2063.29 0
Sols Wash Main 0.412[100-Sols 15045  2061.01|[Sols Wash Main 0.412/100-Sols 15045  2061.01 0
Sols Wash Main 0.412|100-Sols FW 15045 2061.01||Sols Wash Main 0.412|100-Sols FW 15045 2061.01 0
Sols Wash Main 0.412|10-yr 7019| 2056.97||Sols Wash Main 0.412|10-yr 7019 2056.97 0




Change in

Reach River Sta |Profile Q Total | W.S. Elev [[Reach River Sta |Profile Q Total | W.S. Elev WSEL
(cfs) (ft) (cfs) (ft) (ft)

Sols Wash Main 0.412|50-yr 12453| 2059.76|[Sols Wash Main 0.412|50-yr 12453| 2059.76 0
Sols Wash Main 0.412|500-yr 20836 2063.49|[Sols Wash Main 0.412|500-yr 20836 2063.49 0
Sols Wash Main 0.423 Bridge Sols Wash Main 0.423 Bridge
Sols Wash Main 0.442|100-Sols 15045| 2065.73||Sols Wash Main 0.442|100-Sols 15045| 2065.73 0
Sols Wash Main 0.442/100-Sols FW 15045| 2065.73||Sols Wash Main 0.442|100-Sols FW 15045| 2065.73 0
Sols Wash Main 0.442/10-yr 7019 2059.9||Sols Wash Main 0.442|10-yr 7019 2059.9 0
Sols Wash Main 0.442|50-yr 12453| 2064.59|[Sols Wash Main 0.44250-yr 12453| 2064.59 0
Sols Wash Main 0.442|500-yr 20836| 2067.58||Sols Wash Main 0.442|500-yr 20836/ 2067.58 0
Sols Wash Main 0.447/100-Sols 15045| 2065.87|Sols Wash Main 0.447|100-Sols 15045, 2065.87 0
Sols Wash Main 0.447/100-Sols FW 15045 2065.87||Sols Wash Main 0.447/100-Sols FW 15045| 2065.87 0
Sols Wash Main 0.447{10-yr 7019| 2060.03|Sols Wash Main 0.447(10-yr 7019| 2060.03 0
Sols Wash Main 0.447|50-yr 12453| 2064.72|[Sols Wash Main 0.447|50-yr 12453| 2064.72 0
Sols Wash Main 0.447|500-yr 20836| 2067.79|[Sols Wash Main 0.447500-yr 20836 2067.79 0
Sols Wash Main 0.467|100-Sols 15045 2065.8|[Sols Wash Main 0.467|100-Sols 15045 2065.8 0
Sols Wash Main 0.467|100-Sols FW 15045 2065.8||Sols Wash Main 0.467|100-Sols FW 15045 2065.8 0
Sols Wash Main 0.467|10-yr 7019| 2059.96|[Sols Wash Main 0.467|10-yr 7019 2059.96 0
Sols Wash Main 0.467|50-yr 12453 2064.65||Sols Wash Main 0.467|50-yr 12453 2064.65 0
Sols Wash Main 0.467|500-yr 20836| 2067.69||Sols Wash Main 0.467|500-yr 20836/ 2067.69 0
Sols Wash Main 0.485|100-Sols 15045 2065.98|Sols Wash Main 0.485(100-Sols 15045| 2065.98 0
Sols Wash Main 0.485|100-Sols FW 15045| 2065.98|[Sols Wash Main 0.485/100-Sols FW 15045| 2065.98 0
Sols Wash Main 0.485|10-yr 7019| 2060.34||Sols Wash Main 0.485|10-yr 7019| 2060.34 0
Sols Wash Main 0.485|50-yr 12453, 2064.81|Sols Wash Main 0.485|50-yr 12453, 2064.81 0
Sols Wash Main 0.485|500-yr 20836 2067.95(|Sols Wash Main 0.485|500-yr 20836 2067.95 0
Sols Wash Main 0.505|100-Sols 14459 2066.5|[Sols Wash Main 0.505|100-Sols 14459 2066.5 0
Sols Wash Main 0.505|100-Sols FW 14459 2066.5|[Sols Wash Main 0.505|100-Sols FW 14459 2066.5 0
Sols Wash Main 0.505{10-yr 6758| 2061.05|[Sols Wash Main 0.505|10-yr 6758| 2061.05 0
Sols Wash Main 0.505|50-yr 11964| 2065.25||Sols Wash Main 0.505|50-yr 11964, 2065.25 0
Sols Wash Main 0.505|500-yr 20005| 2068.69|[Sols Wash Main 0.505|500-yr 20005/ 2068.69 0
Sols Wash Main 0.529|100-Sols 14459| 2066.78||Sols Wash Main 0.529|100-Sols 14459 2066.78 0
Sols Wash Main 0.529|100-Sols FW 14459| 2066.78||Sols Wash Main 0.529/100-Sols FW 14459| 2066.78 0




Change in

Reach River Sta |Profile QTotal | W.S. Elev ||[Reach River Sta |Profile QTotal | W.S. Elev WSEL
(cfs) (ft) (cfs) (t) (t)

Sols Wash Main 0.529(10-yr 6758 2061.66|[Sols Wash Main 0.529/10-yr 6758| 2061.66 0
Sols Wash Main 0.529|50-yr 11964| 2065.52||Sols Wash Main 0.529|50-yr 11964| 2065.52 0
Sols Wash Main 0.529|500-yr 20005| 2069.02||Sols Wash Main 0.529/500-yr 20005, 2069.02 0
Sols Wash Main 0.557/100-Sols 14459  2066.79||Sols Wash Main 0.557/100-Sols 14459 2066.79 0
Sols Wash Main 0.557|100-Sols FW 14459  2066.79||Sols Wash Main 0.557/100-Sols FW 14459 2066.79 0
Sols Wash Main 0.557|10-yr 6758| 2061.97||Sols Wash Main 0.557|10-yr 6758/ 2061.97 0
Sols Wash Main 0.557|50-yr 11964| 2065.54||Sols Wash Main 0.55750-yr 11964 2065.54 0
Sols Wash Main 0.557|500-yr 20005 2069||Sols Wash Main 0.557/500-yr 20005 2069 0
Sols Wash Main 0.592|100-Sols 14459,  2066.89|(Sols Wash Main 0.592/100-Sols 14459, 2066.89 __ 0
Sols Wash Main 0.592|100-Sols FW 14459| 2066.88||Sols Wash Main 0.592|100-Sols FW 14459| 2066.88 0
Sols Wash Main 0.592{10-yr 6758| 20683.22||Sols Wash Main 0.592|10-yr 6758| 2063.22 0
Sols Wash Main 0.592|50-yr 11964 2065.7||Sols Wash Main 0.592|50-yr 11964 2065.7 0
Sols Wash Main 0.592|500-yr 20005/ 2069.05||Sols Wash Main 0.592|500-yr 20005/ 2069.05 0
Sols Wash Main 0.614|100-Sols 14459 2067.27|[Sols Wash Main 0.614|100-Sols 14459 2067.27 0
Sols Wash Main 0.614|100-Sols FW 14459 2067.27||Sols Wash Main 0.614|100-Sols FW 14459| 2067.27 0
Sols Wash Main 0.614|10-yr 6758 2064.4||Sols Wash Main 0.614/10-yr 6758 2064.4 0
Sols Wash Main 0.614|50-yr 11964| 2066.19|[Sols Wash Main 0.61450-yr 11964| 2066.19 0
Sols Wash Main 0.614|500-yr 20005| 2069.39|[Sols Wash Main 0.614|500-yr 20005| 2069.39 0
Sols Wash Main 0.642|100-Sols 14459 2068.53|[Sols Wash Main 0.642|100-Sols 14459| 2068.53 0
Sols Wash Main 0.642|100-Sols FW 14459| 2068.52||Sols Wash Main 0.642|100-Sols FW 14459| 2068.52 0
Sols Wash Main 0.642|10-yr 6758 2065.68(|Sols Wash Main 0.642|10-yr 6758| 2065.68 0
Sols Wash Main 0.642|50-yr 11964| 2067.58||Sols Wash Main 0.642|50-yr 11964, 2067.58 0
Sols Wash Main 0.642|500-yr 20005,  2070.55|Sols Wash Main 0.642|500-yr 20005/ 2070.55 0
Sols Wash Main 0.668/100-Sols 14459| 2068.95|[Sols Wash Main 0.668/100-Sols 14459 2068.95 0
Sols Wash Main 0.668|100-Sols FW 14459  2068.94||Sols Wash Main 0.668|100-Sols FW 14459| 2068.94 0
Sols Wash Main 0.668|10-yr 6758 2066.16[[Sols Wash Main 0.668|10-yr 6758/ 2066.16 0
Sols Wash Main 0.668|50-yr 11964 2068.02||Sols Wash Main 0.668|50-yr 11964 2068.02 0
Sols Wash Main 0.668|500-yr 20005| 2070.95||Sols Wash Main 0.668|500-yr 20005, 2070.95 0
Sols Wash Main 0.708/100-Sols 14459| 2069.15|[Sols Wash Main 0.708/100-Sols 14413| 2069.15 0
Sols Wash Main 0.708/100-Sols FW 14459  2069.15[|Sols Wash Main 0.708|100-Sols FW 14413|  2069.15 0
Sols Wash Main 0.708|10-yr 6758| 2067.38[|Sols Wash Main 0.708/10-yr 6725| 2067.37 -0.01




Change in

Reach River Sta |Profile Q Total | W.S. Elev [[Reach River Sta |Profile Q Total | W.S. Elev WSEL
(cfs) (ft) (cfs) (ft) (ft)

Sols Wash Main 0.708|50-yr 11964| 2068.39|[Sols Wash Main 0.708|50-yr 11927| 2068.38 -0.01
Sols Wash Main 0.708|500-yr 20005 2071.07|[Sols Wash Main 0.708|500-yr 19986 2071.07 0
Sols Wash Main 0.746|100-Sols 14459,  2070.59||Sols Wash Main 0.746/100-Sols 14413| 2070.58 0.01
Sols Wash Main 0.746|100-Sols FW 14459| 2070.59|Sols Wash Main 0.746/100-Sols FW 14413| 2070.58 -0.01
Sols Wash Main 0.746|10-yr 6758| 2069.29|[Sols Wash Main 0.74610-yr 6725/ 2069.28 -0.01
|Sols Wash Main 0.746|50-yr 11964| 2070.34|Sols Wash Main 0.746|50-yr 11927| 2070.33 0.01
Sols Wash Main 0.746|500-yr 20005 2071.69||Sols Wash Main 0.746|500-yr 19986| 2071.69 0
Sols Wash Main 0.785|100-Sols 14459 2072.86||Sols Wash Main 0.785|100-Sols 14413| 2072.85 0.01
Sols Wash Main 0.785(100-Sols FW 14459 2072.85||Sols Wash Main 0.785]100-Sols FW 14413| 2072.84 0.01
Sols Wash Main 0.785|10-yr 6758 2071.08||Sols Wash Main 0.785/10-yr 6725| 2071.07 -0.01
Sols Wash Main 0.785|50-yr 11964| 2072.32|Sols Wash Main 0.785|50-yr 11927, 2072.31 -0.01
Sols Wash Main 0.785|500-yr 20005| 2074.06|[Sols Wash Main 0.785/500-yr 19986| 2074.06 0
Sols Wash Main 0.822/100-Sols 14459| 2074.79||Sols Wash Main 0.822|100-Sols 14413 2074.78 -0.01
Sols Wash Main 0.822|100-Sols FW 14459 2074.8|[Sols Wash Main 0.822|100-Sols FW 14413| 2074.79 -0.01
Sols Wash Main 0.822|10-yr 6758| 2072.97||Sols Wash Main 0.822|10-yr 6725/ 2072.96 -0.01
Sols Wash Main 0.822|50-yr 11964| 2074.26||Sols Wash Main 0.822|50-yr 11927 2074.25 -0.01
Sols Wash Main 0.822|500-yr 20005 2075.76|[Sols Wash Main 0.822|500-yr 19986| 2075.76 0
Sols Wash Main 0.886|100-Sols 14459 2076.77|/Sols Wash Main 0.886|100-Sols 14413| 2076.76 -0.01
Sols Wash Main 0.886|100-Sols FW 14459| 2076.77||Sols Wash Main 0.886|100-Sols FW 14413| 2076.76 -0.01
Sols Wash Main 0.886|10-yr 6758| 2074.82||Sols Wash Main 0.886|10-yr 6725/ 2074.81 -0.01
Sols Wash Main 0.886|50-yr 11964 2076.2|[Sols Wash Main 0.886|50-yr 11927| 2076.19 -0.01
Sols Wash Main 0.886|500-yr 20005 2077.95||Sols Wash Main 0.886|500-yr 19986 2077.94 -0.01
Sols Wash Main 0.955|100-Sols 14459| 2079.85||Sols Wash Main 0.955|100-Sols 14413| 2079.84 -0.01
Sols Wash Main 0.955|100-Sols FW 14459| 2079.85||Sols Wash Main 0.955|100-Sols FW 14413| 2079.84 -0.01
Sols Wash Main 0.955(10-yr 6758| 2077.65||Sols Wash Main 0.955/10-yr 6725| 2077.64 -0.01
Sols Wash Main 0.955|50-yr 11964| 2079.12||Sols Wash Main 0.955|50-yr 11927 2079.11 -0.01
Sols Wash Main 0.955|500-yr 20005| 2081.59|[Sols Wash Main 0.955(500-yr 19986 2081.55 -0.04
Sols Wash Main 1.021]100-Sols 14459  2083.09||Sols Wash Main 1.021/100-Sols 14413|  2083.08 ~ -0.01
Sols Wash Main 1.021|100-Sols FW 14459| 2083.09||Sols Wash Main 1.021|100-Sols FW 14413| 2083.08 -0.01
Sols Wash Main 1.021|10-yr 6758| 2081.17|[Sols Wash Main 1.021{10-yr 6725| 2081.16 -0.01
Sols Wash Main 1.021/50-yr 11964| 2082.51||Sols Wash Main 1.021|50-yr 11927| 2082.49 -0.02




Change in

Reach River Sta |Profile Q Total | W.S. Elev [[Reach River Sta |Profile Q Total | W.S. Elev WSEL
(cfs) (ft) (cfs) (t) (ft)

Sols Wash Main 1.021|500-yr 20005| 2084.81|[Sols Wash Main 1.021/500-yr 19986 2084.84 0.03
Sols Wash Main 1.081|100-Sols 14459| 2086.48|Sols Wash Main 1.081|100-Sols 14413 2086.45 -0.03
Sols Wash Main 1.081|100-Sols FW 14459, 2086.47||Sols Wash Main 1.081|100-Sols FW 14413| 2086.45 -0.02
Sols Wash Main 1.081|10-yr 6758 2084.14|[Sols Wash Main 1.081|10-yr 6725| 2084.14 0
Sols Wash Main 1.081|50-yr 11964| 2085.58|Sols Wash Main 1.081|50-yr 11927, 2085.57 -0.01
Sols Wash Main| ~ 1.081|500-yr 20005/ 2087.66||Sols Wash Main 1.081|500-yr 19986 2087.64 -0.02
Sols Wash Main 1.141|100-Sols 14459| 2089.09||Sols Wash Main 1.141/100-Sols 14413| 2089.09 0
Sols Wash Main 1.141|{100-Sols FW 14459, 2089.09||Sols Wash Main 1.141/100-Sols FW 14413, 2089.09 0
Sols Wash Main 1.141/10-yr 6758| 2087.41(Sols Wash Main 1.141]10-yr 6725 2087.4 -0.01
Sols Wash Main 1.141|50-yr 11964| 2088.84||Sols Wash Main 1.141|50-yr 11927| 2088.85 0.01
Sols Wash Main 1.141|500-yr 20005/ 2089.59|[Sols Wash Main 1.141|500-yr 19986 2089.59 0
Sols Wash Main 1.224/100-Sols 14413| 2092.89|[Sols Wash Main 1.224/100-Sols 14413| 2092.88 -0.01]
Sols Wash Main 1.224|/100-Sols FW 14413| 2092.89||Sols Wash Main 1.224/100-Sols FW 14413, 2092.88 -0.01
Sols Wash Main 1.224|10-yr 6725 2091.75||Sols Wash Main 1.224|10-yr 6725| 2091.75 0
Sols Wash Main 1.224|50-yr 11927| 2092.52||Sols Wash Main 1.224|50-yr 11927 2092.51 -0.01
Sols Wash Main 1.224|500-yr 19986| 2093.58||Sols Wash Main 1.224|500-yr 19986, 2093.58 0
Sols Wash Main 1.319/100-Sols 14413 2098.62||Sols Wash Main 1.319|100-Sols 14413 2098.61 -0.01
Sols Wash Main 1.319/100-Sols FW 14413 2098.6||Sols Wash Main 1.319/100-Sols FW 14413 2098.6 0
Sols Wash Main 1.319|10-yr 6725| 2097.25|[Sols Wash Main 1.319|10-yr _ 6725| 2097.25 0
Sols Wash Main 1.319|50-yr 11927 2098.15||Sols Wash Main 1.31950-yr 11927 2098.15 0
Sols Wash Main 1.319|500-yr 19986 2099.34||Sols Wash Main 1.319|500-yr 19986| 2099.34 0
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Memo

To: Lloyd A. Vick, Environmental and Engineering Consultants, Inc.
From: Frances Ackerman, Gannett Fleming

CcC: John Gleason, Dean Durkee

Date: 6/19/2007

Re: Response to Summary of Additional Data Required to Support a Conditional Letter of Map
Revision item #6

The National Flood Insurance Program FEMA National Service Provider Summary of Additional Data
Required to Support a Conditional Letter of Map Revision (CLOMR), Case No. 07-09-0738R in the
Town of Wickenburg, Arizona cites issue #6 as follows:

The actual results of SEEP/W and the stability arcs that support the data in paragraph 5 of section E of
the MT-2 forms need to be submitted for the record.

This memo is intended to provide adequate backup for the seepage and slope stability analyses
performed in support of this project.

Seepage and slope stability analyses were performed for the Wickenburg project using Geo-Slope
International software. Seepage analysis was performed to check exit gradients for piping potential
and to simulate pore water pressures in the embankment for the stability analyses.

Geotechnical parameters for the foundation soils and embankment backfill used in the seepage and
stability analyses were developed based on the subsurface data and laboratory test results presented
in Geotechnical Study Report, Wickenburg Downtown Flooding Hazard Mitigation Project, prepared by
Kleinfelder, Inc. in May 2006. The following permeability values and material strength parameters were
used in the seepage and stability analyses:

Permeability and Material Strength Parameters for Seepage and Slope Stability Analyses

Material Permeability Density Friction angle Cohesion
(cm/sec) (Ib/ft’) ) (Ib/f)
Compacted embankment 1.0x10-4 120 32 5
Native silty sand 1.0x10-4 103 31 5

The nominal value of 5 Ib/ft® used in the stability analyses was assumed for cohesion of the generally
silty granular materials found at the site to correctly model the effect of embankment height (GEO-
SLOPE International, Ltd., 2002).

The seepage analysis consisted of performing a transient analysis of river conditions based on a
conservatively assumed hydrograph. The HEC-1 hydrograph developed for the project indicated that
flow in the normally dry river could be expected to reach a maximum in a period of several hours, with
the water receding over a period of 8 to 10 hours. To simulate an assumed worst-case condition where




maximum pore water pressures are allowed to develop in the embankment, a hydrograph with a rising
limb of 4 days and a falling limb of 3 days was used for the seepage analysis (see attached seepage
analysis hydrograph).

The results of the transient seepage analysis are shown graphically on the attached computer printout.
The figure shows the water infiltration into the embankment for the seven day rising and falling
hydrograph period. It is apparent that under these conditions, water infiltrates only a small distance into
the embankment; there is no water discharging on the downstream face of the embankment. Based
on this, there is no possibility of piping associated with a high exit gradient because water is not exiting
the embankment. In addition, the seepage analysis results indicate that analyzing the stability of the
slope for steady-state conditions (a fully saturated embankment) is not necessary because these
conditions do not exist at the project site.

Slope stability analyses were performed using method of slices developed by Morgernstern and Price.
This method satisfies static equilibrium conditions for both force and moment. Analyses were
performed on the embankment for end of construction (dry) conditions and rapid drawdown (upstream
slope) conditions. End of construction conditions were analyzed by assuming the embankment would
be dry. For the rapid drawdown analysis, coupled seepage-slope stability analyses were performed by
incorporating the pore-water pressure distributions developed in SEEP/W into the stability analyses
performed using SLOPE/W. Steady state stability was not calculated because the fully saturated
embankment conditions are not expected to be present at the project site. The results are shown
graphically on the attached computer printouts. Two printouts for each stability analysis are attached.
One shows the critical slip surface for global stability and the other shows 100 of the more than 1,100
trial slip surfaces checked during each analysis.

® Page 2




Head (feet)

80

75

70

65

60

55

50

Sols Wash Seepage Analysis Head vs. Time Hydrograph

4 T

2 3 4 5
Time (days)

Sols Wash Seepage Analysis Hydrograph

Gannett Fleming Tane 19,2007

FIGURE




Height (feet)

80
70
60
50
40
30
20
10

Description: Sols Wash Section 212+50 SB
Analysis Type: Transient

ater infiltration at 5 days

Water infiltration at 4 days
Water infiltration at 3 days
Water infiltration at 2 days

Silty sand
k =1 x 10E-04 cm/sec

Water infiltration at 1 day

50

T 4 %
\L 2
3
Water infiltration at 6 days 4
Water infiltration at 7 days A 2
©
5
100 150 200 250 300 350

Distance (feet)

400



Height (feet)

80
70
60
50
40
30
20
10

Soil: 1

Description: Compacted embankment

Soil Model: Mohr-Coulomb

Unit Weight: 120
Cohesion: 5
Phi: 32

50

100

Description: Sols Wash Section 212+50 SB
Analysis Method: Morgenstern-Price
P.W.P. Option: (none)

End of Construction

Traffic surcharge = 240 psf

3H:1V slope

Critical factor of safety for global stability = 1.3

1H:2V slope

150 200 250
Distance (feet)

300

350

400



Height (feet)

80
70
60
50
40
30
20
10

Soil: 1
Description: Compacted embankment
Soil Model: Mohr-Coulomb
Unit Weight: 120
Cohesion: 5

Phi: 32

50

100

Description: Sols Wash Section 212+50 SB
Analysis Method: Morgenstern-Price
P.W.P. Option: (none)

End of Construction

Traffic surcharge = 240 psf

3H:1V slope

A\\ W 1H:2V slope

150 200 250
Distance (feet)

300

W Critical factor of safety for global stability = 1.3

350

400



Height (feet)

80
70
60
50
40
30
20
10

Soil: 1
Description: Compacted embankmen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>