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Federal Emergency Management Agency

Washington, D.C. 20472

September 30,2009

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Fulton Brock
Chairman, Maricopa County

Board of Supervisors
30 I West Jefferson Street, 10th Floor
Phoenix, AZ 85003

Dear Mr. Brock:

IN REPLY REFER TO:
Case No.: 09-09-1350R

Community: Maricopa County, AZ
Community No.: 040037
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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) for Maricopa County, Arizona and Incorporated Areas, in accordance with
Part 65 of the National Flood Insurance Program (NFlP) regulations. In a letter dated March 24, 2009,
Mr. Mark Mayer, Flood Control District of Maricopa County, requested that FEMA evaluate the effects
that hydrologic analysis, better topographic information and the proposed Reems Road Channel and
Retention Basin (proposed project) along Reems Road, from Peoria Avenue to approximately 2,500 feet
upstream of Northern Avenue, would have on the flood hazard information shown on the effective FIRM.

The proposed prcject was designed to convey the base (I-percent-annual-chance) flows that would result
from planned detention basins referred to as Loop 303 channel and basin, that will be located west ofthe
site; however, the submitted hydrologic analysis does not consider the effect of these basins. The
submitted hydraul ic analysis is based on this hydrologic analysis.

All data required to complete our review of this request for a Conditional Letter of Map Revision
(CLOMR) were submitted with letters from Mr. Mayer and Ms. Kristyn E. Van Meter, Hoskin Ryan
Consultants, Inc.

Because this revision request also affects the City of Glendale and the City of Surprise, separate
CLOMRs for these communities were issued on the same date as this CLOMR.

We reviewed the submitted data, without consideration of the planned basins, and the data used to prepare
the effective FIRM for your community and determined that the proposed project meets the minimum
floodplain management criteria of the NFIP. We believe that, if the proposed project is constructed as
shown on the preliminary plans entitled "Reems Road Channels and Basin, FCD Project NO.470-12-31,
Contract FCD 2005 CO 18, Sheet 4 to 34 of 59," dated November 2007, revised May I, 2008, prepared by
the Flood Control District of Maricopa County, and the data listed below are received, a revision to the
FIRMN would be warranted.

As a result of the hydrologic and hydraulic analysis, updated topographic information and the proposed
project, the width of the Special Flood Hazard Area (SFHA), the area subject to inundation by the base
flood, will decrease and increase compared to the effective SFHA width. The maximum decrease in
SFHA width, approximately 100 feet, will occur approximately 500 feet downstream of Olive Avenue.
The maximum increase in SFHA width, approximately 750 feet, will occur approximately 2,000 feet
upstream of Olive Avenue.
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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.

• If the planned detention basins, as part of the Loop 303 channel and basin project, are constructed
prior to the submittal of the Letter of Map Revision (LOMR) following this CLOMR, then those
basins must be incorporated into the LOMR and they hydrologic and hydraulic analyses must be
revised accordingly.

• Detailed application and certification forms 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 I, 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 flood, together with a topographic
work map showing the revised floodplain 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. If the aforementioned detention basins are
incorporated into the LOMR, then the current fee of $6,500 must be submitted. 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 ofthis 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:

LOMC Clearinghouse
6730 Santa Barbara Court

Elkridge, MD 21075

•

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

• An annotated FIRM, at the scale ofthe effective FIRM, that shows the revised base floodplain
boundary delineations shown on the submitted topographic work map and how they tie into the
base floodplain boundary delineations shown on the effective FIRM at the downstream and
upstream ends of the revised reach

• Documentation of the individual legal notices sent to property owners who will be affected by the
increases in width of the base floodplain within the limits of revision. This documentation may
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take the form of certified mailing receipts or certification that all property owners have been
notified, with an accompanying mailing list and a copy of the letter sent.

o If you submit notification of and acceptance by the affected property owners, FEMA can
issue a LOMR that is effective on the date of issuance.

o If you submit notification of, but not acceptance by, the affected property owners, FEMA
may issue a LOMR that will become effective 30 days after the date of issuance.

After receiving appropriate documentation to show that the project has been completed, FEMA will
initiate a revision to the FIRM.

The basis of this CLOMR is, in whole or in part, a channel-modification 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 rests with your community.

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

•

Dahlia Kasperski, P.E., CFM, Program Specialist
Engineering Management Branch
Mitigation Directorate

Enclosures

cc: (see attached list)

For: Kevin C. Long, Acting Chief
Engineering Management Branch
Mitigation Directorate
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List of Courtesy Copies - Maricopa County, AZ

The Honorable Elaine M. Scruggs
Mayor, City of Glendale

The Honorable Lyn Truitt
Mayor, City of Surprise

Mr. Robert Maki
City Engineer
City of Surprise

Mr. Larry Broy les
City Engineer
City of Glendale

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

Mr. Tim Murphy, P.E., CFM
Floodplain Delineation Branch Manager
Flood Control District of Maricopa County

Mr. Mark Mayer
Flood Control District of Maricopa County

Mr. Brian Cosson, CFM
NFlP State Manager
Arizona Department of Water Resources
Flood Mitigation Section

Ms. Kristyn E. Van Meter, P.E.
Hoskin Ryan Consultants, Inc.
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September 30,2009

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Elaine M. Scruggs
Mayor, City of Glendale
5850 West Glendale Avenue
Glendale, AZ 85301

Dear Mayor Scruggs:

TN REPLY REFER TO:
Case No.: 09-09-1350R

Community: City of Glendale, AZ
Community No.: 040045
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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) for Maricopa County, Arizona and Incorporated Areas (the effective FIRM
for your community), in accordance with Part 65 of the National Flood Insurance Program (NFIP)
regulations. In a letter dated March 24, 2009, Mr. Mark Mayer, Flood Control District of Maricopa
County, requested that FEMA evaluate the effects that hydrologic analysis, better topographic
information and the proposed Reems Road Channel and Retention Basin (proposed project) along Reems
Road, from Peoria Avenue to approximately 2,500 feet upstream of Northern Avenue, would have on the
flood hazard information shown on the effective FIRM.

The proposed project was designed to convey the base (l-percent-annual-chance) flows that would result
from planned detention basins referred to as Loop 303 channel and basin, that will be located west of the
site; however, the submitted hydrologic analysis does not consider the effect of these basins. The
submitted hydraulic analysis is based on this hydrologic analysis.

All data required to complete our review of this request for a Conditional Letter of Map Revision
(CLOMR) were submitted with letters from Mr. Mayer and Ms. Kristyn E. Van Meter, Hoskin Ryan
Consultants, Inc.

Because this revision request also affects the City of Surprise and the unincorporated areas of Maricopa
County, separate CLOMRs for these communities were issued on the same date as this CLOMR.

We reviewed the submitted data, without consideration of the planned basins, and the data used to prepare
the effective FIRM for your community and determined that the proposed project meets the minimum
floodplain management criteria of the NFIP. We believe that, if the proposed project is constructed as
shown on the preliminary plans entitled "Reems Road Channels and Basin, FCD Project NO.470-12-31,
Contract FCD 2005 CO 18, Sheet 4 to 34 of 59," dated November 2007, revised May I, 2008, prepared by
the Flood Control District of Maricopa County, and the data listed below are received, a revision to the
FIRMN would be warranted.

As a result of the hydrologic analysis, updated topographic information, and the proposed project, the
width of the Special Flood Hazard Area (SFHA), the area subject to inundation by the base flood, will
decrease and increase compared to the effective SFHA width. The maximum decrease in SFHA width,
approximately 100 feet, will occur approximately 500 feet downstream of Olive Avenue. The maximum
increase in SFHA width, approximately 750 feet, will occur approximately 2,000 feet upstream of
Olive Avenue.



.'

•
2

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.

• If the planned detention basins, as part of the Loop 303 channel and basin project, are constructed
prior to the submittal of the Letter of Map Revision (LOMR) following this CLOMR, then those
basins must be incorporated into the LOMR and they hydrologic and hydraulic analyses must be
revised accordingly.

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

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

Form 2, entitled "Riverine Hydrology & Hydraulics Form"

Form 3, entitled "Riverine Structures Form"

• •

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

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. If the aforementioned detention basins are
incorporated into the LOMR, then the current fee of $6,500 must be submitted. 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:

LOMC Clearinghouse
6730 Santa Barbara Court

Elkridge, MD 21075

•

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

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

• Documentation of the individual legal notice sent to property owners who will be affected by the
increases in width of the base floodplain within the limits of revision. This documentation may
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take the form of certified mailing receipts or certification that all property owners have been
notified, with an accompanying mailing list and a copy of the letter sent.

o If you submit notification of and acceptance by the affected property owners, FEMA can
issue a LOMR that is effective on the date of issuance.

o Ifyou submit notification of, but not acceptance by, the affected property owners, FEMA
may issue a LOMR that will become effective 30 days after the date of issuance.

After receiving appropriate documentation to show that the project has been completed, FEMA will
initiate a revision to the FIRM.

The basis ofthis CLOMR is, in whole or in part, a channel-modification 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 rests with your community.

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

•

Dahlia Kasperski, P.E., CFM, Program Specialist
Engineering Management Branch
Mitigation Directorate

Enclosures

cc: (see attached list)

For: Kevin C. Long, Acting Chief
Engineering Management Branch
Mitigation Directorate
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List of Courtesy Copies - City of Glendale, AZ

The Honorable Fulton Brock
Chairman, Maricopa County

Board of Supervisors

The Honorable Lyn Truitt
Mayor, City of Surprise

Mr. Robert Maki
City Engineer
City of Surprise

Mr. Larry Broyles
City Engineer
City of Glendale

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

Mr. Tim Murphy, P.E., CFM
Floodplain Delineation Branch Manager
Flood Control District of Maricopa County

Mr. Mark Mayer
Flood Control District of Maricopa County

Mr. Brian Cosson, CFM
NFIP State Manager
Arizona Department of Water Resources
Flood Mitigation Section

Ms. Kristyn E. Van Meter, P.E.
Hoskin-Ryan Consultants, Inc.
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Washington, D.C. 20472

September 30, 2009

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Lyn Truitt
Mayor, City of Surprise
16000 North Civic Center Plaza
Surprise, AZ 85374

Dear Mayor Truitt:

fN REPLY REFER TO:
Case No.: 09-09-1350R

Community: City of Surprise, AZ
Community No.: 040053
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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) for Maricopa County, Arizona and Incorporated Areas (the effective FIRM
for your community), in accordance with Part 65 of the National Flood Insurance Program (NFIP)
regulations. In a letter dated March 24, 2009, Mr. Mark Mayer, Flood Control District of Maricopa
County, requested that FEMA evaluate the effects that hydrologic analysis, better topographic
information and the proposed Reems Road Channel and Retention Basin (proposed project) along Reems
Road, from Peoria Avenue to approximately 2,500 feet upstream of Northern Avenue, would have on the
flood hazard information shown on the effective FIRM.

The proposed project was designed to convey the base (I-percent-annual-chance) flows that would result
from planned detention basins referred to as Loop 303 channel and basin, that will be located west of the
site; however, the submitted hydrologic analysis does not consider the effect ofthese basins. The
submitted hydraulic analysis is based on this hydrologic analysis.

All data required to complete our review ofthis request for a Conditional Letter of Map Revision
(CLOMR) were submitted with letters from Mr. Mayer and Ms. Kristyn E. Van Meter, Hoskin Ryan
Consultants, Inc.

Because this revision request also affects the City of Glendale and the unincorporated areas of Maricopa
County, separate CLOMRs for these communities were issued on the same date as this CLOMR.

We reviewed the submitted data, without consideration of the planned basins, and the data used to prepare
the effective FIRM for your community and determined that the proposed project meets the minimum
floodplain management criteria of the NFIP. We believe that, ifthe proposed project is constructed as
shown on the preliminary plans entitled "Reems Road Channels and Basin, FCD Project NO.470-12-31,
Contract FCD 2005 COI8, Sheet 4 to 34 of 59," dated November 2007, revised May 1,2008, prepared by
the Flood Control District of Maricopa County, and the data listed below are received, a revision to the
FIRMN would be warranted.

As a result of the hydrologic analysis, updated topographic information, and the proposed project, the
width of the Special Flood Hazard Area (SFHA), the area subject to inundation by the base flood, will
decrease and increase compared to the effective SFHA width. The maximum decrease in SFHA width,
approximately 100 feet, will occur approximately 500 feet downstream of Olive Avenue. The maximum
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increase in SFHA width, approximately 750 feet, will occur approximately 2,000 feet upstream of
Olive Avenue.

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.

• Ifthe planned detention basins, as part of the Loop 303 channel and basin project, are constructed
prior to the submittal of the Letter of Map Revision (LOMR) following this CLOMR, then those
basins must be incorporated into the LOMR and they hydrologic and hydraulic analyses must be
revised accordingly.

• Detailed application and certification forms 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 I, 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 flood together with a topographic
work map showing the revised floodplain 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. If the aforementioned detention basins are
incorporated into the LOMR, then the current fee of $6,500 must be submitted. Please note,
however, that the fee schedule is subject to change, and requesters are required to submit the fee
in effect at the time ofthe 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:

LOMC Clearinghouse
6730 Santa Barbara Court

Elkridge, MD 21075

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

• An annotated FIRM, at the scale of the effective FIRM, that shows the revised base floodplain
boundary delineations shown on the submitted topographic work map and how they tie into the
base floodplain boundary delineations shown on the effective FIRM at the downstream and
upstream ends of the revised reach
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• Documentation of the individual legal notice sent to property owners who will be affected by the
increases in width of the base floodplain within the limits of revision. This documentation may
take the form of certified mailing receipts or certification that all property owners have been
notified, with an accompanying mailing list and a copy ofthe letter sent.

o If you submit notification of and acceptance by the affected property owners, FEMA can
issue a LOMR that is effective on the date of issuance.

o If you submit notification of, but not acceptance by, the affected property owners, FEMA
may issue a LOMR that will become effective 30 days after the date of issuance.

After receiving appropriate documentation to show that the project has been completed, FEMA will
initiate a revision to the FIRM.

The basis ofthis CLOMR is, in whole or in part, a channel-modification 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 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 oflocal conditions and in the interest of safety, may set higher standards for construction in
the SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these 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 ofFEMA
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,

•

Dahlia Kasperski, P.E., CFM, Program Specialist
Engineering Management Branch
Mitigation Directorate

Enclosures

cc: (see attached list)

For: Kevin C. Long, Acting Chief
Engineering Management Branch
Mitigation Directorate
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List of Courtesy Copies - City of Surprise, AZ

The Honorable Fulton Brock
Chairman, Maricopa County

Board of Supervisors

The Honorable Elaine M. Scruggs
Mayor, City of Glendale

Mr. Robert Maki
City Engineer
City of Surprise

Mr. Larry Broy les
City Engineer
City of Glendale

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

Mr. Tim Murphy, P.E., CFM
Floodplain Delineation Branch Manager
Flood Control District of Maricopa County

Mr. Mark Mayer
Flood Control District of Maricopa County

Mr. Brian Cosson, CFM
NFIP State Manager
Arizona Department of Water Resources
Flood Mitigation Section

Ms. Kristyn E. Van Meter, P.E.
Hoskin Ryan Consultants, Inc.



Flood Control District
of Maricopa County

-2801 West Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501
Fax: 602-506-4601
IT: 602-505-5897 August 11, 2009

LOMC Clearinghouse
6730 Santa Barbara Court
Elkridge, MD 21075
Attn: Mounir Boudjemaa

RE: Case No. 09-09-1350R
Reems Road Channel

Board of Directors

Fulton Brock, District 1

Don Stapley, District 2
Andrew Kunasek, District 3

Max Wilson, District 4
Mary Rose Wilcox, District 5
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rv1r. Boudjemaa:

In the "Surnmaq of Additional Data Required to Support a Conditional Letter of Map
Revision" attached to a letter from Syed Qayum, CFM, ational LOMR Technical Manager, to
K.1ystyne (sic) E. Van Meter, P.E. of Hoskin-Ryan Consultants, Inc., a pre-project conditions
model for Reems Road Channel was requested. As stated in the attachment, and in the CLOMR
application instructions, the pre-project conditions model would be a duplicate or corrected
effective model. However, as explained in the CLOMR request, and in phone conversations
with you, there is no effective model. The Reems Road right-of-way, the effective floodplain
channel, is not adequate to contain the effective base flood discharge. Flow that overtops the
east (left) bank of the road continues east as sheet flow. The effective Zone A boundaq on the
west (right) was therefore based upon a horizontal projection of the east bank elevation.

You explained in a follow-up phone conversation that the pre-project conditions model was
being requested in order to demonstrate that this project would not increase base flood
elevations beyond the project boundaq. Throughout most of the project reach, the base flood is
confined to the proposed channel, culverts, and basin, and the base flood discharge is reduced
by the proposed basin. However, as explained in the CLOMR request, since this project is
designed based upon a future project that would reduce discharges upstream, culverts and
portions of the channel upstream of the culverts in this project will be overtopped by the base
flood. At one of the project's four culvert locations, overflow beyond the project boundaq
occurs only to the east towards Reems Road, where the effective Zone A is assumed to also
overflow Reems Road. At the other three culvert locations, the revised condition model shows
overflow also to the west, extending beyond the project boundaty. As agreed in our subsequent
conversations, it is at these three locations that further documentation is needed to demonstrate
that the project is not increasing base flood elevations .



Mounir Boudjemaa
Page 2 of2
8/11/09

The three locations of concern are: model cross sections 2370 - 2600 (upstream of project
culverts under an irrigation ditch/agricultural road); 3638 - 3840 (at and upstream of project
culverts under Olive Ave); and 5000 - 5080 (at and upstream of project culverts under an
irrigation ditch/agricultural road just downstream of the project basin). CLOMR Request work
study map sheets 4-6, and Figure 3A, Annotated Flood Insurance Rate Map (part 1) revised to
better reflect that the proposed Zone A boundary is within the western project bow1dary
outside these areas are attached. Cross sections representing these three locations are also
attached. Each cross section depicts both the pre-project condition, and the project design. As
opposed to the cross sections in the revised conditions model in the CLOMR request, the cross
sections on the attachment are oriented looking upstream, and extend well beyond the project
boundary, particularly in order to show Reems Road (to the right of station 125 on the cross
sections). As we discussed over the phone, it is obvious from these cross sections that if the
post-project base flood discharge overtops the proposed culverts and channel, a higher pre
project discharge running down Reems Road would overtop the banks on both sides of the
road. Since the channel and culverts provide significantly more conveyance below tl1e road bank
elevations (particularly where culverts are being added where none existed previously), less
overtopping of Reems Road will occur in the revised condition, so base flood elevations would
be lower due to the project. This would be particularly true at cross sections 2370-2600, where
post-project flood depths west of the project boundary are no more than 0.2 feet.

Hopefully this information satisfies your concerns, and review of the CLOMR request may
continue. This information has also been sent to you in an e-mail with computer file
attachments. Should you need any further information, please do not hesitate to contact me.

.?~~---
Civil Engineer - Senior
602-506-6726

Attachments: Revised work study map sheets 4-6
Revised Figure 3A, Annotated Flood Insurance Rate Map (part 1)
Cross sections depicting both the pre-project condition and the project design
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NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

May 27, 2009

Ms. Kristyne E. Van Meter, P.E.
Hoskin-Ryan Consultants, Inc.
201 West Indian School Road
Phoenix, AZ 85013

Dear Ms. Van Meter:

IN REPLY REFER TO:
Case No.: ()9-09-1350R
Communities: City of Surprise, City of Glendale

and Maricopa County, AZ
Community Nos.: 040053,040045 and 040037

316-AD

This is in regard to your request dated April 11,2008, 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. Peliinent infOlmation about the request is
listed below.

•
Identifier:

Flooding Source:

FIRM Panel(s) Affected:

Reems Road Channel

Reems Road Channel

04013C1585 H, and 1595 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.

Ifwe 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 cUlTent 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.

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you

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

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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have specific questions conceming your request, please contact Mounir Boudjemaa, M.S., at
mounir.boudjemaa@mapmodteam.com or at (703) 317-6295.

Sincerely,

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

Enclosures
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NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

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

Case No.: 09-09-1350R Requester: Ms. Kristyne E. Van Meter, P.E.

Communities: City of Surprise, City of Glendale
and Maricopa County, AZ

Community Nos.: 040053,040045 and 040037

•

•

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

The submitted application did not include a pre-project conditions hydraulic model. The pre-project
conditions model should reflect any modifications that have occurred within the floodplain since the date of
the effective model, but prior to construction of the project for which the revision is being requested. Ifno
modification has OCCUlTed since the date of the effective model, then this model would be identical to the
corrected effective model or duplicate effective model. Please submit a pre-project conditions hydraulic
model for Reems Road Channel. Please provide paper and digital copies of the input and output files for
this model.

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

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

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program
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[tEE SCHEDULE [ton. PROCESSrNG REQUESTS FOR MAP CHANGES

This notice contains the Cee schedule for processing certain types. of requests for changes to Nation:al Flood
. lnsurance Proh'Tam (NHP) maps. The fee schedule allo\\'s FEMA to further .reduce the expenses to the NHP by
chore fully recovering the costs associated with processing conditional and fiilal map change requests. The fee
schedule for. map changes is effective for all requests dated October I, 2007, or later and supersedes the fe;e
schedule that was established on October 30,2005:

To develop the fcc schedule for conditional and flilal ina'p change requests, FEMA evaluated the actual costs. of
reviewing and processing requests for Conditional Letters of Map Amerldment (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-Ps), and Letters of Map Revisio~ (LOMRs).

Based Oil our review of aClual cost data for Fiscal Years 2005 and 2006, FEMA has tilaintained the following
review and processing fees, which arc to be submitted with all requests that are not otherwise exempted under
44 CFR 72.5.

Fee Schedule for Requests [or CLOMAs,CLOMR-Fs, and LOl\ffi-Fs

Request for single-lot/single-stiuctUl:eCLOMA andCLOMR-F : $500
Request for single-lot/single struyture LOMR-F :. $425_
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) : , $325
Request for muLtiple-lot/tnultiple':'structure CLOMA : :., : :: : $700
Request for multiple-lot/multiple-structurc·.CLOMR':'P and LOMR-F ,., c $800
Request for multiple-lot/multiple-struc.ture LOMR':'F based on as-built

info'nnation (CLOMR-F previously issued by FEMA) : , : , : $700

Based on our review of actual cost data fOf FiscalYears 2005 and 2006, FEMA has establisheq. the foU()wing
review acid. processing fees, which are to be submittcd.with aU. requests that are not otherwise exempted.

Fee Schedule fOl' Requests for CLOMRs·

. Request based on new hydrology, bridge, culvert, chaonel, or combination. . .
of any of these ~ : : : $4,400

Request based on levee, berm, or other structural measure : : , : : $5,500

Fee Schedule for Requests for Map Revi.sions .

.·Requesters must submit the review and processi~g fees shown below with requests for LOMRs that are ,not baSed
on structural measures or alluviai fans.. .

.Request basedo~ bridge, culvert, chimnel, or combination of these ~ : ~4,800
Request based on levee, berm, or other structural measure : $6,500
Request based on as-built informatiou submitted as foflow-up to CLOMR :.. $4,800

Fees for.CLOMRs, LOl\ffis, aud PMRs Based ou Structural Measures on: Alluvial Fans

FEMA has maintained the initial fee for requests fo~ Cr.,OMRs and LOMRs based on, st(Uctural measures on
alluvial fans to $5,600. FEMA will also continue to recOver the remaiuderofthe review and. processing costs by
invoicing the requester before issuing a 4etemlUlation letter, coiisistent WIth current p";'ctice. The prevailing .
private-sector labor rate charged to FEMA ($60. per hour) win'be used to calculate the total reimbursable fees.

Payment Submissi90' Rcquiremeo.ts

Requesters must make fee payments for non-exempt requests before we render services. This payment must be ill
the foml ofacheck or money order or by credit card payment. . Please make all checks and money orders in U.S. _
funds payable to tile National Flood [nSUI:ance Program. FEMA will deposit at! fees Collected to the National
Flood Insurance Fund, which is the source of funding for providing these services.



lood Contr I
of Maricopa County

·strict

Board of Directors

Fulton Brock, District 1
Don Stapley, District 2

Andrew Kunasek, District 3
Max Wilson, District 4

Mary Rose Wilcox, District 5

-~801 West Durango Street
)hoenix, Arizona 85009
)hone: 602-506-1501
:ax: 602-506-4601
rT: 602-505-5897

March 24, 2009

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

•
Attn: Mr. Mounir Boudjemaa

Re: Conditional Letter of Map Revision (CLOMR) Request
For Reems Rd. Channel and Basin (Contract No. FCD2007C016)

Dear Mr. Boudjemaa:

Submitted with this letter is a Technical Data Notebook containing completed application forms and
appropriate supporting information for a CLOMR request for the following:

Communities: Unincorporated Maricopa County,
City of Glendale,
and City of Surprise, Arizona

Community Numbers: 040037,040045, and 040053

Flooding Sources: Reems Road Channel

FIRM Panels Affected: 1585 H (09-30-1995) 1595 H (09-30-1995)

This submittal requests that FEMA conditionally revise the existing Zone A for approximately I Y2
miles along Reems Road based upon the future completion of a channel and off-line basin intended to
reduce flood hazards along Reems Road. Please send an invoice for any review fee, if required, to me
at the above address.



To: FEMA National Service Provider
Subject: CLOMR for Reems Rd.
Page 2
03/24/09

The Flood Control District looks forward to your approval of this request. If additional information is
required, please contact me at (602) 506-6726.

Sincerely,

-1J!pjJ 11l~~
Mark Mayer U
Senior Civil Engineer

Enclosure

Copy to: Mr. Brian Cosson, State Coordinator, NFIP
Arizona Department of Water Resources
3550 N. Central Ave., 2nd Floor
Phoenix, Arizona 85012-2105

Mr. Ed Curtis, Sr. Civil Engineer
Risk Analysis Branch
Mitigation Division
DHS-FEMA Region IX
1111 Broadway, Suite 1200
Oakland, CA 94607

Mr. Max Yuan, P.E., Project Engineer
Hazards Study Branch, Mitigation Directorate
Federal Emergency Management Agency
500 C St. SW
Washington, D.C. 20472-001
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Technical Data Notebook

• 1 Introduction

Hoskin· Ryan Consultants, Inc. (HRC), has been contracted by the Flood Control District of

Maricopa County (District) to prepare aConditional Letter of Map Revision (CLOMR) submittal package for

the Reems Road Channel and Basin improvement project between Peoria Avenue and Falcon Dunes Golf

Course (Figure 1).

The reach of Reems Road covered by this CLOMR request is currently covered by a FEMA-

designated Flood Zone "A" (Figure 2 and Ref. 3). Flow ponds along the west side of Reems Road and

within the roadway, between Peoria Avenue and Falcon Dunes Golf Course, ultimately flowing into Falcon

Dunes Golf Course. Ariprap-lined channel in Greer Ranch, aproperty north of Peoria Avenue, drains south

through box culverts under Peoria Avenue. The box culverts were designed for Greer Ranch by Coe Van

Loa (CVL) (Appendix A.2.3) and have been recently installed by the City of Surprise. The District's channel

• and detention basin project ties into the box culverts and directs the flow south within an improved

channel. The purpose of this CLOMR request is to revise the Zone Afloodplain based on the District's

engineering plans.

1.1 Authority for Study

The District contract number is FCD 2007/C016, with official Notice to Proceed Date of

September 5, 2007. The District project manager is Bobbie Ohler, P.E. The Hoskin· Ryan

Consultants job number is HRC 07-027-01.

1.2 Location of Study

Reems Road is located in central Maricopa County. The reach of Reems Road covered by

•
this CLOMR request lies between Peoria Avenue and Falcon Dunes Golf Course, adjacent to the

west side of Sections 29 and 32, Township 3North, Range 1West, of the Gila and Salt River Base

and Meridian (Figure 1).

Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03
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1.3 Methodology Summary

Design considerations for the channel and basin are documented in the Reems Road

Channel and Basin 90% Design Report prepared by the District in September, 2007 (Ref. 6). The

channel was designed to direct flow along Reems Road from Peoria Avenue to the Falcon Dunes

Golf Course. Alarge detention basin designed to reduce the peak flow in the channel is connected

to the channel by aweir and a culvert.

The current effective hydrologic analysis was documented in the Technical Data Notebook

for LOMR case #07-09-1938P (Ref. 1 and Appendix A 2.4) prepared by Coe and Van Loo for

Greer Ranch, a property immediately north to the site. The District and HRC have corrected the

HEC-1 hydrologic modeling for the confluence at the intersection of Peoria Avenue and Reems

Road and updated the hydrologic analysis for the proposed conditions with project-in-place.

An unsteady flow HEC-RAS model was developed by the District to obtain the rating curve

of the lateral weir designed to divert peak flows from the channel to the detention basin. The rating

curve was then updated in the HEC-1 hydrologic modeling to provide information on flow rates in

the channel before and after the detention basin.

Asteady flow HEC-RAS model was developed by the District and HRC for the floodplain

delineation purpose. Cross-section geometries and culvert information were obtained from the

construction plans as of August 15,2008 (Ref. 5). Flow rate information is from the updated HEC-

1 hydrologic modeling.

Reems Road Channel and Basin are designed for afuture condition under which Loop 303

Channel and Basin, afuture project located west to the site, is built and reduces inflows to Reems

Road Channel and Basin. Therefore, for the existing condition, the Reems Road Channel and Basin

Hoskin-Ryan Consultants, Inc.
December 2008 2

Reems Rd Channel CLOMR
HRC 07-027-03
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is under-designed. As indicated by the HEC-RAS output, culverts and portions of the channel do

not have sufficient capacity and will be overtopped during the 1DO-year event.

The proposed Zone Afloodplain retains the east boundary of the effective floodplain. The

west boundary of the proposed Zone Afloodplain is at 1DO-year water surface elevation along the

west side of the proposed channel or tied to the effective floodplain, depending on whether 100-

year discharge is contained within the channel. The FEMA effective floodplain was projected west

from the elevation of Reems Road (Ref.g, Appendix A.2.1).

The updated HEC-1 and the output of the unsteady and steady HEC-RAS models are

provided in the appendices, and electronic copies of HEC-1 and HEC-RAS models are also

provided in the data CD. The resulting 1DO-year floodplain delineation was plotted, as shown on

Figure 3 - Annotated FIRM, and the CLOMR Submittal 1DO-Year Floodplain sheets.

1.4 Acknowledgements

Individuals with HRC responsible for the completion of this project include Paul Hoskin,

PE, Project Manager; Kristyn Van Meter, PE, Project Engineer; and Peng Zhang, EIT, Project

Hydrologist.

Hoskin-Ryan Consultants, Inc.
December 2008 3
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• 2 Study Documentation Abstract and FEMA Forms

•

•

2.1: Study Documentation Abstract I Initial I IRestudy I ICLOMR IXILOMR I IOther ,for FEMA Submittals Study
2.1.1 Date Study Accepted
2.1.2 Study Contractor Hoskin-Ryan Consultants, Inc.

Contact(s) Paul Hoskin, PE; Kristyn Van Meter, PE; Peng Zhang, EIT
Address 201 W. Indian School Road

Phoenix, AZ 85013
Phone (602) 252-8384
Internal Ref. No. HRC 07-027-01; FCD 2007 C016
Subcontractors wi Phone

2.1.3 FEMA Technical Review FEMA National Service Provider
Contractor
Contact(s)
Address 3601 Eisenhower Ave

Alexandria, VA 22304-6425
Phone
Internal Ref. No.

2.1.4 FEMA Regional Reviewer
Phone

2.1.5 State Technical Reviewer
Phone

2.1.6 Local Technical Reviewer Flood Control District of Maricopa County
2801 WDurango Street
Phoenix, AZ 85009

Phone (602)506-1501
Internal Ref. No. 2007C016

2.1.7 Reach Description Reems Road Channel, between Peoria Avenue and Falcon Dunes Golf Course
FIRM 04013C1585H, FIRM 04013C1595H, LOMR case 07-09-1938P

2.1.8 USGS Quad Sheet(s) with Waddell, Arizona; 1957; Photo inspected 1975
original photo date & latest
photo revision date

2.1.9 Unique Conditions and
Problems

2.1.10 Coordination of Discharges Peak flows are from the HEC-1 model documented in the LOMR case 07-09-
(Agency, Date, Comments) 1938P. The HEC-1 model has been updated by the Flood Control District of

Maricopa County and HRC.

Hoskin-Ryan Consultants, Inc.
December 2008 4

Reems Rd Channel CLOMR
HRC 07-027-03



FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B No. 3067-0/48

OVERVIEW & CONCURRENCE FORM Expires September 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

IZJ CLOMR:

o LOMR:

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

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

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 00050 02/08/83

480287 Harris County TX 48201C 0220G 09/28/90
040037 MARICOPA COUNTY AZ 04013C 1585H 09/30/05

140037 MARICOPA COUNTY AZ 04013C 1595H 09/30/05

2. Flooding Source: REEMS RD CHANNEL

3. Project Name/Identifier: REEMS RD CHANNEL

4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, 0, X)

5. Basis for Request and Type of Revision:

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

r:gJ Physical Change D Improved Methodology/Data

o Regulatory Floodway Revision D Other (Attach Description)

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

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

Types of Flooding: r:gJ Riverine D Coastal o Shallow Flooding (e.g., Zones AO and AH)

D Alluvial fan D Lakes o Other (Attach Description)

Structures: r:gJ Channelization D Levee/Floodwall r:gJ Bridge/Culvert

D Dam DFill D Other, Attach Description

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2



C. REVIEW FEE

Has the review fee for the appropriate request category been included? o Yes Fee amount: $__

~ No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fhm/frm_fees.shtm for Fee Amou!!.ts and Exemptions.

D. SIGNATURE

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

Name: MARK MAYER Company: FLOOD CONTROL DISTRICT OF MARICOPA COUNT

Mailing Address: Daytime Telephone No.: (602)506-1501 I Fax No.: (602)506-4601
2801 WEST DURANGO STREET
PHOENIX, AZ 85009 E-Mail Address: MKM@MAIL.MARICOPAGOV

Signature of Requester (required): '!IIIi~ fJ111%,~ Date: 3/ZLf/09
As the community official responsible for floodplain ma~ement, I hereby acknowledge th;we have received and reviewed this LEtter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that all necessary
Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that the land and
any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we
have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title: TIMOTHY S. PHILLIPS, P.E., CHIEF ENGINEER AND Community Name: MARICOPA COUNTY
GENERAL MANAGER

Mailing Address: Daytime Telephone No.: (602)506-1901 I Fax No.: (602)506-4601

:Z801 WEST DURANGO STREET

-iOENIX, AZ 85009 E-Mail Address: TSP@MAIL.MARICOPAGOV

Community Official's Signature (required):~ -- \L- I Date: 3/21/09
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: KRISTYN E. VAN METER, P.E. License No.: AZ 41978 Expiration Date: 3/31/2011

Company Name: HOSKIN RYAN CONSULTANTS, INC. Telephone No.: (602)252-8384 Fax No.: (602)252-8385

Signature:/~~ Date i/Z7 /oq
Ensure the forms thaYare appropriate to your revision request are included in your submittal. I

Form Name and (Number) Required if ...

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

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

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

0 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)

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

•

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



FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B No. 3067-0148

OVERVIEW & CONCURRENCE FORM Expires Seprember 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

~ CLOMR:

D LOMR:

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

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

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 00050 02/08/83

480287 Harris County TX 48201C 02208 09/28/90
040045 CITY OF GLENDALE AZ 04013C 1585H 09/30/05

40045 CITY OF GLENDALE AZ 04013C 1595H 09/30/05

2. Floodin9 Source: REEMS RD CHANNEL

3. Project Name/ldentifier: REEMS RD CHANNEL

4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, 0, X)

5. Basis for Request and Type of Revision:

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

~ Physical Change o Improved Methodology/Data

o Regulatory Floodway Revision o Other (Attach Description)

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

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

Types of Flooding: ~ Riverine o Coastal o Shallow Flooding (e.g., Zones AO and AH)

D Alluvial fan o Lakes o Other (Attach Description)

Structures: ~ Channelization o Levee/Floodwall ~ Bridge/Culvert

o Dam o Fill o Other, Attach Description

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2



C. REVIEW FEE

..----------------------------------...
Has the review fee for the appropriate request category been included? 0 Yes Fee amount: $__._

[g] No, Attach Explanation

.Please see the DHS-FEMA Web site at http://www.fema.gov/plan/preventlfhm/frmf;;.es.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

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

Name: MARK MAYER Company: FLOOD CONTROL DISTRICT OF MARICOPA COUNT

Mailing Address: Daytime Telephone No.: (602)506-1501 I Fax No.: (602)506-4601
2801 WEST DURANGO STREET
PHOENIX, AZ 85009 E-Mail Address: MKM@MAIL.MARICOPAGOV

Signature of Requester (required): ilbrL ilb4rJ I Date: 3/11-109
As the community official responsible for floodplain man~~~ent, I hereby acknowledge that we have received and reviewed this LEtter of Map Revision
(LOMR) or conditional LOMR request. Based upon the c munlty's reView, we find the completed or proposed project meets or IS designed to meet all
of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory f1oodway, and that all necessary
Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that the land and
any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we
have available upon request by FEMA. all analyses and documentation used to make this determination.

Community Official's Name and Title: LARRY BROYLES, CITY ENGINEER I Community Name: CITY OF GLENDALE

Mailing Address: Daytime Telephone No.: (623)930-3653 I Fax No.:

5850 W GLENDALE AVE, 3RD FLOOR

GLENDALE, AZ 85301
E-Mail Address: LBROYLES@GLENDALEAZ.COM

? 6 l.- I Date:Community Official's Signature (reqUired)~/~/// ~, 2-2-6'-09

, CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: KRISTYN E. VAN METER, PE. License No.: AZ 41978 Expiration Date: 3/31/2011

Company Name: HOSKIN RYAN CONSULTANTS, INC. Telephone No.: (602)252-8384 Fax No.: (602)252-8385

Signature: 4~~/L-hJt- Date: //27/-Z0 0 t::t-
Ensure the forms that'are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...

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

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

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

0 Coastal Structures Form (Form 5) Addition/revision o' coastal structure Seal (Optional)

0 Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans•
DHS- FEMA Form 81-89,DEC 07 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148

OVERVIEW & CONCURRENCE FORM Expires September 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

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

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

~ CLOMR:

o LOMR:

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

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

B. OVERVIEW

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

Communitv No. Communitv Name State Map No. Panel No. Effective Date
Ex 480301 City of Katy TX 480301 00050 02/08/83

480287 Harris Countv TX 48201C 02208 09/28/90
040053 CITY OF SURPRISE AZ 04013C 1585H 09/30/05-

2. Flooding Source: REEMS RD CHANNEL

3. Project Name/ldentifier: REEMS RD CHANNEL

4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, 0, X)

5. Basis for Request and Type of Revision:

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

~ Physical Change o Improved Methodology/Data

o Regulatory Floodway Revision o Other (Attach Description)

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply).
Types of Flooding: ~ Riverine o Coastal o Shallow Flooding (e.g., Zones AO and AH)

o Alluvial fan o Lakes o Other (Attach Description)

Structures: ~ Channelization o Levee/Floodwall 181 Bridge/Culvert

o Dam o Fill o Other, Attach Description

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE HYDROLOGY & HYDRAULICS FORM

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

er-----------------.
PAPERWORK REDUCTION ACT

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

Flooding Source: REEMS RD CHANNEL
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

f8I Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

Location

Reems (South of Peoria)

Reems (South of Olive)

Drainage Area (Sq. Mi.)

22.84

25.34

FIS (cfs) Revised (cfs)

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

o Statistical Analysis of Gage Recordso Regional Regression Equations
[8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transp ort considered? 0 Yes f8I No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

2. Hydraulic Method Used

Description

OUTLET TO FALCON DUNES
GOLF COURSE

PEORIA AVENUE

Cross Section

RS 649

RS 9168

Water-Surface Elevations (ft.)

Effective Proposed/Revised

N/A N/A

N/A N/A

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

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

~ Yes 0 No

Duplicate Effective Model"
Corrected Effective Model"
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name: ReemsCLOMR.prj
Natural File Name:

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

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and O.2%-annual-chance
floodplains and regulatory flood way (for detailed Zone AE, AD, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

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

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 6512 of the NFIP regulations:
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

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

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 656(a)(14). Please see the MT-2 instructions for more information.

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

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

4.. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes 0 No

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

•
FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY D.M.B. No. 3067-0148

RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: REEMS RD CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: Reems Road Channel

Type (check one): ~ Channelization o Bridge/Culvert o Levee/Floodwall o Dam

Location of Structure: Along the West side of Reems Road, between Peoria Avenue and the Falcon Dunes Golf Course

Downstream Limit/Cross Section: Falcon Dunes Golf Course 1 RS 649

Upstream Limit/Cross Section: Peoria Avenue 1RS 8890

2. Name of Structure: (2) 10' x 6' CSC at Sta 6+89.68

Type (check one): o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam

Location of Structure: Under Reems Rd, Sta 6+89.68 to Sta 13+35

Downstream Limit/Cross Section: Sta 6+89.681 RS 649

Upstream Limit/Cross Section: Sta 13+351 RS 1346

3. Name of Structure: (2) 10' x 6' CSC at Sta 23+00.56

Type (check one) o Channelization ~ Bridge/Culvert o Levee/Floodwall DDam

Location of Structure Sta 23+00.56 to Sta 23+60.56

Downstream Limit/Cross Section: Sta 23+00.561 RS 2300

Upstream Limit/Cross Section: Sta 23+60.561 RS 2370

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10



FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B. No. 3067-0/48

RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

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

Flooding Source: REEMS RD CHANNEL
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: (2) 10' x 6' CBC at Sta 35+36.43

Type (check one): o Channelization ~ Bridge/Culvert o Levee/Floodwall o Dam

Location of Structure: Under Olive Ave; Sta 35+36.43 to Sta 37+28.43

Downstream Limit/Cross Section: Sta 35+36.43 / RS 3535

Upstream Limit/Cross Section: Sta 37+28.43/ RS 3735

2. Name of Structure: (2) 10' x 6' CBC at Sta 49+56.46

Type (check one): o Channelization [gJ Bridge/Culvert o Levee/Floodwall o Dam

Location of Structure: Sta 49+56.46 to Sta 50+16.46

Downstream Limit/Cross Section: Sta 49+56.46 / RS 4955

Upstream Limit/Cross Section: Sta 50+16.46/ RS 5025

3. Name of Structure: (6) 10' x 4' CBC at Sta 88+96.25

Type (check one) o Channelization [gJ Bridge/Culvert o Levee/Floodwall o Dam

Location of Structure: Sta 88+96.25 to Sta 90+38.25

Downstream Limit/Cross Section: Sta 88+96.25 / RS8890

Upstream Limit/Cross Section: Sta 90+38.25 / RS 9082

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

FEMA Form 81·89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10



B. CHANNELIZATION

Flooding Source: REEMS RD CHANNEL

Name of Structure: Reems Road Channel

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
~ Debris basin/detention basin
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

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

3. Hydraulic Considerations

The channel was designed to carry 1640 (cfs) and/or the 1OO-year flood.

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

~ Subcritical flow o Critical flow o Supercritical flow o Energy grade line

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

o Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
~ Other locations (specify): Inside of two 10'X6' CBC at Sta 6+89.68

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: REEMS RD CHANNEL

Name of Structure: (2) 10' x 6' CBC at Sta 6+89.68

1. This revision reflects (check one):

~ New bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o New analysis of bridge/culvert previously modeled in the FIS

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

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

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
~ Material
~ Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

4. Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
o Top of Road Elevations - Upstream and Downstream
~ Structure Invert Elevations - Upstream and Downstream
o Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

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

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



B. CHANNELIZATION

Flooding Source:

Name of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

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

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

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

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

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: REEMS RD CHANNEL

Name of Structure: (2) 10' x 6' CBC at Sta 23+00.56

1. This revision reflects (check one):

~ New bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o New analysis of bridge/culvert previously modeled in the FIS

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

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

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
~ Material
~ Beveling or Rounding
o Wing Wall Angle
o Skew Angle
o Distances Between Cross Sections

4. Sediment Transport Considerations

~ Erosion Protection
o Low Chord Elevations - Upstream and Downstream
o Top of Road Elevations - Upstream and Downstream
[8J Structure Invert Elevations - Upstream and Downstream
~ Stream Invert Elevations - Upstream and Downstream
o Cross-Section Locations

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

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



B. CHANNELIZATION

Flooding Source:

Name of Structure:

1. Accessory Structures

The channelization includes (check one):

D Levees [Attach Section E (Levee/Floodwall)]
D Superelevated sections
D Debris basin/detention basin
D Other (Describe):

2. Drawing Checklist

D Drop structures
D Transitions in cross sectional geometry
D Energy dissipator

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line

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

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

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: REEMS RD CHANNEL

Name of Structure: (2) 10' x 6' CBC at Sta 35+36.43

1. This revision reflects (check one):

IZI New bridge/culvert not modeled in the FIS
D Modified bridge/culvert previously modeled in the FIS
D New analysis of bridge/culvert previously modeled in the FIS

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

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

IZI Dimensions (height, width, span, radius, length)
IZI Shape (culverts only)
IZI Material
IZI Beveling or Rounding
D Wing Wall Angle
D Skew Angle
IZI Distances Between Cross Sections

4. Sediment Transport Considerations

D Erosion Protection
o Low Chord Elevations - Upstream and Downstream
D Top of Road Elevations - Upstream and Downstream
I:8J Structure Invert Elevations - Upstream and Downstream
C8J Stream Invert Elevations - Upstream and Downstream
C8J Cross-Section Locations

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

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



B. CHANNELIZATION

Flooding Source:

Name of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall))
o Superelevated sections
o Debris basin/detention basin
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

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

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

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

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

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: REEMS RD CHANNEL

Name of Structure: (2) 10' x 6' CBC at Sta 49+56.46

1. This revision reflects (check one):

~ New bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o New analysis of bridge/culvert previously modeled in the FIS

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

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

~ Dimensions (height, width, span, radius, length)
~ Shape (culverts only)
19) Material
~ Beveling or Rounding
o Wing Wall Angle
o Skew Angle
~ Distances Between Cross Sections

4. Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream
o Top of Road Elevations - Upstream and Downstream
[8J Structure Invert Elevations - Upstream and Downstream
[8] Stream Invert Elevations - Upstream and Downstream
[8] Cross-Section Locations

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

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



B. CHANNELIZATION

Flooding Source:

Name of Structure:

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)]
o Superelevated sections
o Debris basin/detention basin
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

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

o Subcritical flow o Critical flow o Supercritical flow o Energy grade line

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

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

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: REEMS RD CHANNEL

Name of Structure (6) 10' x 4' CBC at Sta 88+96.25

This revision reflects (check one):

[2;'J New bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o New analysis of bridge/culvert previously modeled in the FIS

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

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

[8J Dimensions (height, width, span, radius, length)
[8J Shape (culverts only)
[8J Material
[8J Beveling or Rounding
o Wing Wall Angle
o Skew Angle
[8J Distances Between Cross Sections

4. Sediment Transport Considerations

o Erosion Protection
o Low Chord Elevations - Upstream and Downstream
o Top of Road Elevations - Upstream and Downstream
[2;'J Structure Invert Elevations - Upstream and Downstream
~ Stream Invert Elevations - Upstream and Downstream
[2;'J Cross-Section Locations

Was sediment transport considered? 0 Yes [8J No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

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

Form 1, Section C- Review Fee
The fee will be paid upon request.

Form 3, Sections Band C, Number 4- Sediment Transport Considerations:
Sediment transport was not analyzed for this study. The channel and basin will be maintained by FCDMC
on a regular basis so sediment will not impact the hydraulic function of the project.

Hoskin-Ryan Consultants, Inc.
December 2008 5
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HRC 07-027-03
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• 3 Survey and Mapping Information

No additional surveyor mapping was performed as apart of this study. Topographic contours for

I.

•

the channel and basin were provided by the District as part of their improvement plans. Elevations on the

District's improvement plans, shown throughout this TON, are on the NAVD88 Vertical Datum.

4 Hydrology

4.1 Method Description

The project is located in an area covered by the White Tanks / Agua Fria Area Drainage

Master Study (ADMS) (Ref. 9) and the Loop 303/ White Tanks Area Drainage Master Plan Update

(ADMSU) (Ref. 8). The current effective floodplain along Reems Road was delineated by the White

Tanks / Agua Fria Area Drainage Master Study (ADMS) (Ref. 9). In the White Tanks / Agua Fria

ADMS, the capacities of side swales along Reems Road between Northern Avenue and Cactus

Road were identified as not sufficient to convey the 100-year peak flow. The approximate

floodplain was based on the elevations of Reems Road and projected west to same elevations. An

excerpt related to the floodplain delineation from the White Tanks / Agua Fria ADMS is provided in

Appendix A.2.1.

In LOMR case #07-09-1938P, a HEC-1 model was taken from the Loop 303/ White

Tanks ADMSU and revised by David Evans & Associates (DEA) and Cae & Van Lao Consultants

(CVL) to reflect detailed hydraulic analysis along Reems Road and Cactus Road. With the approval

of LOMR case #07-09-1938P on February 25, 2008, the revised HEC-1 model becomes the

current effective hydrologic analysis and provides the best available information. The output of

Greer Ranch HEC-1 model was provided in Appendix A 2.4.

Hoskin-Ryan Consultants, Inc.
December 2008 6
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4.2 Parameter Estimation

By modifying the HEC-1 model, the District has incorporated the project, Reems Road

Channel and Basin, into the HEC-1 model provided by CVL for Greer Ranch. Aschematic map for

the HEC-1 model updated by the District is provided in Appendix 0 3.1. The details of

modifications made by the District are given below.

As shown in Appendix 2.4, there was an error in the Greer Ranch HEC-1 model. The

concentration point CP165 at the intersection of Peoria Avenue and Reems Road should be a

confluence of aflow from north along Reems Road, aflow from west along Peoria Avenue, and a

local flow from the drainage sub-basin 165B. However, the Greer Ranch HEC-1 mistakenly set

CP165 as a confluence of four flows. The District has corrected this error by turning off one of

those hydrograph combination cards, as shown below.

* KK 1Il65
* KM ADD HYDROGRAPHS AT CP165
* HC 2 12.53
KK 2Il65
KM ADD HYDROGRAPHS AT CP165
HC 2 15.98
KK CP165
KM ADD HYDROGRAPHS AT CP165
HC 2 22.84

The diversions at Peoria Avenue and Olive Avenue (0/180 and 01193) were updated by the

District and HRC. The capacity of (6) 10'X4' box culverts at Peoria Avenue is estimated to be

2800 cfs (Appendix 0 5.1), and excess water is diverted to east along Peoria Avenue. The

capacity of (2) 10'X6' box culverts at Olive Avenue is 1420 cfs (Appendix 0 5.1), and excess

water will overtop and flow east along the railroad (Sheet 5 of the 100-Year Floodplain Map) on

Olive Avenue, with a small portion flowing southeast at the railroad crossing at Reems Road.

There are two other culvert crossings along the channel (Sta 23+00.56 and Sta 49+56.46),

Hoskin-Ryan Consultants, Inc.
December 2008 7
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which will be overtopped by 1OO-year peak flows. However, diversions are not considered at

those two crossings, being consistant with current effective HEC-1 model.

Normal depth routings are adopted for the channel routing from Peoria Avenue to the

Detention Basin and from the Detention Basin to the Olive Avenue. Parameters selected for routing

are shown in Appendix 03.3.

An unsteady HEC-RAS model was established to route the inflow hydrograph at Peoria

Avenue through the channel and basin and simulate the diversion from channel to the detention

basin through a lateral weir. The HEC-RAS outputs are provided in Appendix 0 6. The diversion

results were updated in the HEC-1 model (RMSBSN).

4.3 Problems encountered during the study

No special problems enoutered during the hydrologic study.

4.4 Calibration

No data is available and no calibration for the hydrologic model.

4.5 Final Results

The HEC-1 output is provided in Appendix 0 3.4, and peak flows are shown in afigure in

Appendix 03.2. Table 1 summarizes those peak discharges along the channel. The table shows

that the flow rates decrease at the weir location, indicating a flow of 1993 cfs overtops to the

basin.

Hoskin-Ryan Consultants, Inc.
December 2008 8
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Table 1: 1DO-Year Peak Flow Rates

•

•

location RS 0100 (cfs)

Greer Ranch Channel 9168 1845

North of Peoria Avenue 9082 2881

South of Peoria Avenue 8890 2735

Downstream of Spillway to Detention Basin 6807 742

At Detention Basin Weir Outlet 5400 2368

South of Olive Avenue 3535 1420

Hoskin-Ryan Consultants, Inc.
December 2008 9
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• 5 Hydraulics

Asteady-flow HEC-RAS model was prepared by the District and modified by HRC for the proposed

•

•

Reems Road channel. Three cross-sections from the Greer Ranch HEC-RAS model provided by CVL in

October 2007 (Appendix A 2.5) were imported into the steady-flow HEC-RAS model as upstream

conditions. Box culverts were added to the Peoria Avenue crossing according to the Greer Ranch Grading

and Storm Drains Plan (Ref. 2).

5.1 Method Description

The effective Zone Afloodplain along Reems Road between Peoria and Northern Avenue

was delineated by projecting west from Reems Road at the same elevation as Reems Road

(Appendix A). There is no effective HEC-RAS model for this section of the floodplain. The steady-

flow HEC-RAS model, i.e. the proposed condition model (ReemsCLOMR.prj), provides 100-year

water surface elevations for the floodplain delineation. HEC-RAS 4.0 version was used in hydraulic

modeling. Downstream boundary condition is set at normal depth with a slope of 0.001 fVft.

5.2 Work Study Maps

Sheets 1 through 6 of the 1OO-Year Floodplain Maps are included in this section.

5.3 Parameter Estimation

A Manning's roughness coefficient of 0.012 was chosen for the concrete box culverts,

0.035 for grass-lined earthen channel, 0.020 forthe concrete channel, and 0.032 for riprap. Two

(2) 10' X 6' box culverts crossing the future Northern Parkway were simulated as a series of

rectangular cross-sections with lids, from RS 1335 to RS 689. At RS 926 and RS 879, a

coefficient of 0.014 was chosen to reflect energy loss at two 45-degree culvert bends. A

coefficient of 0.028 was used for the ineffective flow area above the culverts .

Hoskin-Ryan Consultants, Inc.
December 2008 10
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Technical Data Notebook

Expansion and contraction coefficients were chosen based on values presented in the

FCDMC Drainage Design Manual for Maricopa County, Volume 11- Hydraulics (Ref. 4). For cross-

sections without dramatic contraction or expansion, values of 0.3 and 0.1 were chosen for the

expansion and contraction coefficients, respectively. For cross-sections before and after culverts,

dramatic contraction and expansion can cause more energy loss, therefore, 0.5 and 0.3 were

chosen for the expansion and contraction coefficients, respectively.

5.4 Cross-Section Description

Cross-sections are located along the channel such that the distance between two

consecutive sections is less than 400 ft. Cross-sections were also added upstream and

downstream of the culvert crossings based on placement recommendations in the HEC-RAS

Hydraulic Reference Manual (Ref. 7). Cross-section topographic data was obtained from the

construction plans dated August 15, 2008 (Ref. 5). Elevations are on the NAVD 1988 vertical

datum.

5.5 Modeling Considerations

5.5.1 Hydraulic Jump

No adjustments were made to the model regarding hydraulic jump.

5.5.2 Culverts and Bridges

Five sets of concrete box culverts were added to the HEC-RAS models. The

culvert at RS 1335 was simulated in HEC-RAS by 7 consecutive rectangular cross-

sections with lids. Other culverts were simulated through standard culvert modeling in

HEC-RAS. Invert elevations of the culverts are on the NAVD 1988 vertical datum. A

reduced-scale set of plans showing the inverts are included in Appendix A2.2.

Hoskin-Ryan Consultants, Inc.
December 2008 11
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Table 2: Culvert Summary

Culvert Location RS Number of Barrels Size Length
Peoria Ave 8950 6 10'X4' 130'

5000 2 10'X6' 60'
Olive Ave 3638 2 10'X6' 192'

2345 2 10'X6' 60'
Falcon Dunes Golf

1335 2 10'X6' 685.45'
Course

5.5.3 Levees and Dikes

There are no levees or dikes along the channel. At four culvert locations, the 100-

year water surface will back up and overtop the channel bank.

5.5.4 Islands and Flow Splits

There are no islands or flow splits in the reach covered by this study.

5.5.5 Ineffective Flow Areas

Ineffective flow locations were added upstream and downstream of the culvert

crossings, based upon recommended guidelines in the HEC-RAS Hydraulic Reference

Manual (Ref. 7).

5.5.6 Supercritical Flow

No adjustments were made to the effective model regarding supercritical flow. All

models were run in subcritical flow regime.

5.6 F100dway Modeling

No additional floodway modeling was performed for this submittal.

Hoskin-Ryan Consultants, Inc.
December 2008 12
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5.7 Problems Encountered During the Study

5.7.1 Special Problems and Solutions

There were no special problems or solutions associated with this study.

5.7.2 Modeling Warning and Error Messages

HEC-RAS

The following types of warning messages are encountered for the steady flow

HEC-RAS model. Discussions regarding the messages are also provided below.

(1) The conveyance ratio is higher than 1.4 or less than 0.7, which may indicate

the need for additional cross-section.

Response: The distance between 2 neighboring cross-sections in the HEC-RAS

model is generally less than 200 ft. Cross-sections have been selected where channel

geometry (including slope, nvalue etc.) changes. It is believed that no additional cross-

sections are necessary.

(2) The cross-section end points had to be extended vertically for the computed

water surface.

Response: At some culvert locations, water will back up and overtop the channel

bank, causing this warning message. However, very slight change of water surface will

occur by extending end points vertically.

(3) The velocity head has changed by more than 0.5 feet. This may indicate the

need for additional cross-section.

Response: As discussed above, no additional cross-sections are necessary.

Hoskin-Ryan Consultants, Inc.
December 2008 13
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(4) The energy equation could not be balanced within the specified number of

iterations. The program used critical depth for the water surface and continued on with the

calculations.

Response: At some cross-sections with dramatic changes in geometry or

discharge, the flow profile will change, e.g. from M2 to S2. It is okay to set critical depth

at these locations.

(5) Divided flow calculated for this cross-section.

Response: Inefficient flow areas have been set for these cross-sections showing

an irrigation ditch immediately west of Reems Road. Flow is not diverted to the ditch and

is contained in the channel.

GHEGK-RAS NT

The following warning messages were generated by CHECK-RAS NT, and they are

addressed as below.

(1) The left overbank nvalue of 0.035 and the right overbank nvalue of 0.035 are

less than or equal to the channel n value of 0.035. The overbank n values should be

reevaluated.

Response: Grass-lined earthen channel is given an n value of 0.035. The

transition from top of bank to natural ground is also given an n value of 0.035.

(2) Channel n value is equal to or less than 0.025. The n value of the channel is

usually larger than 0.025. The n value should be reevaluated it if is not representing a

concrete lined channel.

Response: A portion of the channel is concrete-lined where the lateral weir is

located.

Hoskin-Ryan Consultants, Inc.
December 2008 14

Reems Rd C/Jannel CLOMR
HRC 07-027-03



•

•

•

Technical Data Notebook

(3) Contraction and expansion loss coefficients are 0.3 and 0.5 respectively.

However, this cross-section is not atthe structure. They should be equal to 0.1 and 0.3.

Response: Generally, cross-section 4for culverts should be given contraction and

expansion loss coefficients of 0.1 and 0.3. However, in this study, four cross-sections

before and after culverts are given contraction and expansion loss coefficients of 0.3 and

0.5, respectively. For cases like RS 2278 and RS 689, it is justified by the dramatic

change in geometry.

CHECK-RAS XS

The following warning messages were generated by CHECK-RAS XS, and they are

addressed as below.

(1) Discharge decreases in the downstream direction.

Response: Flow decreases at three locations. At Peoria Avenue, aportion of the

flow overtops the culverts and diverts east along Peoria Avenue. At the basin, aportion of

the flow overtops the lateral weir and gets into the basin. At Olive Avenue, aportion of the

flow overtops the culverts and diverts east along the railroad.

(2) RS 7400: This cross-section is located too far upstream from the critical depth

cross-section.

Response: The downstream cross-section RS 7202 is located at the lateral weir,

and the water surface is set at critical depth due to the dramatic discharge decrease. The

distance between RS 7400 and RS 7202 is about 200 feet. No additional cross-section is

necessary.

CHECK-HAS Structure

Hoskin-Ryan Consultants, Inc.
December 2008 15
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The following warning messages were generated by CHECK-RAS Structure, and

they are addressed as below.

(1) 'Cross-section Lid' option is used for this section. Instead, bridge or culvert

option should be used. Cross-section lid option may be used to model small obstructions,

such as pipe crossing, or the type of flow through the lid sections and the main stream is

in supercritical flow.

Response: Due to the length and geometry of the culverts, the cross-section lid

option was chosen. This option better models the bend loss at the culvert bend.

(2) RS 8950: The end station of 10335 from upstream road/weir data is greater

than the end station of 10334 from upstream internal section / section 3. The high chord

elevation of 1151 for the end road/weir station is greater than the ground elevation of

1145.2 for the end ground station. The EGEL at section 3 of 1149.55 is greater than the

ground elevation. The road/weir data should be included in the ground data.

Response: The deck/roadway data was obtained from the existing contour at

Culvert RS 8950. The upstream/downstream internal sections are defaulted to the

upstream /downstream cross-sections (RS 9082 and 8890). It is okay to keep these

settings.

5.8 Calibration

There was no special calibration performed as part of this study.

Hoskin-Ryan Consultants, Inc.
December 2008 16

Reems Rd Channel CLOMR
HRC 07-027-03



•

•

•

Technical Data Notebook

5.9 Final Results

5.9.1 Hydraulic Analysis Results

The 1DO-year water surface elevations from the Proposed Conditions HEC-RAS

model were used to delineate the west boundary of the proposed Zone Afloodplain, while

the east boundary of the effective floodplain was retained, as shown in Figure 3 and

Sheets 1 through 6 of the 1DO-Year Floodplain Maps. The HEC-RAS model output is

included in Appendix E, and the floodplain water surface elevations are summarized in

Table 3.

As mentioned in Sections 1 and 4, the project was designed for the future

condition and therefore is under-designed for the existing condition. Culverts (RS 5000,

RS 3638, RS 2345 and RS 1335) do not have sufficient capacity for the existing

condition, causing flow upstream to overtop channel banks. For locations where water is

not contained within the banks, the proposed floodplain boundary is tied to the effective

floodplain boundary, as shown on Figure 3 and the 1DO-Year Floodplain sheets. The

effective floodplain along Reems Road between Peoria Avenue and Northern Avenue was

delineated by projecting west from Reems Road to the same elevations as the top of

Reems Road (see the excerpt from the White Tanks / Agua Fria ADMS in Appendix A.2.1).

The upstream end of the Reems Road channel ties to the Greer Ranch channel.

The LOMR request for Greer Ranch prepared by CVL (Appendix A.2.4) indicated awater

surface elevation at the south end of the Greer Ranch channel of 1149.24 ft (NAVD 88).

As shown in Table 3, the water surface elevation at RS 9168, where the proposed 100-

year floodplain boundary ties to the effective floodplain boundary at Greer Ranch, is

Hoskin-Ryan Consultants, Inc.
December 2008 17
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1149.47 ft (NAVD 88). The water surface elevation difference of 0.23 ft is within the

allowable tolerance of the regulations .

Hoskin-Ryan Consultants, Inc.
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Table 3: Floodplain Summary Table

Note: Elevations shown are on the NAVD88 Datum.

RS a(cfs) 100-Year Floodplain Elevation

9168 1845 1149.47
9118 1845 1149.47
9082 2881 1149.53
8890 2735 1145.60
8724 2735 1145.39
8600 2735 1145.05
8400 2735 1144.70
8200 2735 1144.19
8000 2735 1143.84
7800 2735 1143.40

7600 2735 1143.00
7540 2735 1142.80
7500 2735 1142.90
7400 2735 1142.73
7202 2735 1140.64
6807 742 1137.83
6709 742 1137.52
6600 742 1136.35
6540 742 1135.60
6479 742 1134.70
6400 742 1134.59
6340 742 1134.52
6300 742 1134.57
6200 742 1134.54
6000 742 1134.51
5800 742 1134.48
5740 742 1134.47
5700 742 1134.48
5600 742 1134.47
5500 742 1134.46
5460 742 1134.46
5440 742 1134.46
5400 2368 1134.34
5366 2368 1134.33
5080 2368 1134.21
5060 2368 1134.20
5025 2368 1133.80
4955 2368 1130.50
4895 2368 1129.54
4740 2368 1129.00
4700 2368 1129.22
4601 2368 1129.01
4401 2368 1128.93
4201 2368 1128.69
4040 2368 1128.65

Hoskin-Ryan Consultants, Inc.
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Table 3: Floodplain Summary Table (Continued)

Note: Elevations shown are on the NAVD88 Datum.

RS a (cIs) 100-Year Floodplain Elevation

4000 2368 1128.68
3840 2368 1128.61
3800 2368 1128.64
3770 2557 1128.61
3735 2557 1128.42
3535 1420 1123.09
3400 1420 1123.43
3200 1420 1123.33
3000 1420 1123.20
2800 1420 1123.05
2640 1420 1122.99
2600 1420 1123.02
2420 1420 1123.00
2400 1420 1122.98
2370 1420 1122.53
2300 1420 1119.08
2278 1420 1119.41
2240 1420 1119.49
2078 1420 1119.40
1878 1420 1119.04
1678 1420 1118.98
1640 1420 1118 93
1600 1420 1118.96
1478 1420 1118.95
1376 1420 1118.90
1346 1420 1118.36
1335 1420 1115.47
1273 1420 1112.25
936 1420 1110.84
926 1420 1110.79
879 1420 1110.54
869 1420 1110.49
689 1420 1109.29
649 1420 1107.79

Hoskin-Ryan Consultants, Inc.
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• 6 Erosion and Sediment Transport

Erosion and Sediment Transport were not considered. Erosion control has been considered in the

channel design, and FCDMC will perform regular maintenance to remove sediment.

7 Draft FIS Report Data

7.1 Summary of Discharges

See Table 3 in Section 5.9 of this report for the 1DO-year discharges at each cross-

section. No modification to the hydrology was done as part of this study.

7.2 Floodway Data

Floodway simulation was not prepared for this submittal.

7.3 Annotated Flood Insurance Rate Map

• The Annotated Flood Insurance Rate Map is shown in Figure 3A and Figure 38.

7.4 Flood Profiles

Aflood profile is provided in Appendix E.5.5.

•
Hoskin-Ryan Consultants, Inc.
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A.2.1 Excerpt from White Tanks / Agua Fria ADMS

A.2.2 Reems Road Channel and Basin Construction Plans

A.2.3 Paving and Storm Drain Plans for Greer Ranch South - Peoria Avenue
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• A.1 References

1. Coe and Van Loo, FEMA LOMR Submittal for Greer Ranch, September 2007.

2. Coe and Van Loo, Grading and Storm Drain Plans for Greer Ranch South - Peoria
Avenue, July 2007.

3. Federal Emergency Management Agency, Flood Insurance Rate Map (FIRM): Maricopa
County, Arizona and Unincorporated Areas, Maps Numbered 040 13C 1585H and
04013C1595H, dated September 30,2005.

4. Flood Control District of Maricopa County, Drainage Design Manual for Maricopa County,
Volume II - Hydraulics, January 1996.

5. Flood Control District of Maricopa County, Engineering Division, Reems Road Channel and
Basin, FCD Project No. 470-12-31, August 15, 2008

6. Flood Control District of Maricopa County, Engineering Division, Reems Road Channel
and Basin 90% Design Report, FCD Project No. 470-12-31, September 2007.

United States Army Corps of Engineers, Hydrologic Engineering Center, HEC-RAS
River Analysis System, Version 3. 1.3, May 2005.

7.

8. URS, Loop 303/ White Tanks Area Drainage Master Plan Update, Flood Control
District of Maricopa County Contract No. 99-40, April, 2004.

9. WLB, White Tanks / Agua Fria Area Drainage Master Study, prepared for Flood Control
District of Maricopa County, October, 1992
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LEGEND SHEET
SYMBOLS SYMBOLS UNESTYLES LlNESTYLES

DATE

LEGENO SHEET
SYMBOLS ANQ UNESTYLES

REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT- NO. 470-12-31
CONTRACT FCD 2005 C018

BY

DRAWING NO.
G4

2

NO.

Existing Wood Fence Une

Existing Underground Gable Television Une

Existing Watar Une And Size

ExIsting Underground Telephone Une

Existing Underground Power Une

ExIsting ROW

ExIsting Sanitary SewerUne

ExIsting Storm Drain Pipe And Size

ExIsting Retaining Wall

Existing Edge Of Paved Road

-.-.- --
-h-- --ry-

-r-- --r-

- -,,-.- --
-~-- --~-

"t')""""","',,"

ExIsting Gas Une And Size

ExIsting Block Wall

Existing Fence Una

Existing Overflead Telephone Une

ExIsting Water Surface Elevation (Profile Views Only)

ExIsting Irrigation Une

Wash Flow Une

Proposed Water Surface Elevation (Profile Views Only)

Existing Overflead Power Une

TraeUne

ExIsting Left Guardrail

Temporary Construction Easement

Existing Right Guardrail

ExIsting Chain Unk Fence Une

SectJonUne

Proposed Wood Fence Une

Proposed Storm Drain (width varles 72" pipe shown)

Proposed Underground Gable Television Une

Proposed Underground Telephone Une

Proposed Overflead Telephone Une

Proposed Retaining Wall

Proposed ROW

Proposed Water Une

Proposed Sanitary SewerUne

Proposed Underground Power Une

Proposed Fence Une

Proposed Gas Une

Proposed Overflead Power Une

Proposed Chain Unk Fence Une

Irrigation Une

Forast/lndlan Reservation Une

High Prassura Gas Une

Fiber Optic Une

FIIIUne

CutUne

Centerline

77

•
-"-1-

-.-- --.-
• • • • • • • •
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-..-- --..-

•
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-e-----c

"'0-- _0-
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Fiber Optic Gable

Gate

Top ofBerm

Water Valve

Maintenance
Access Ramp

Water Meter

Water Manhole

Connector Pipe Profile No.

Protect In Place

Sawcut & Match

Grade Braak

Proposed Asphalt Pavement

Asphalt Pavement Removal

Soil Cement

Proposed 4" ABC
O&MRoad

Flow DIrection

..w

TBR

-

FOC

PIP

o

~
., .

f ~. ..' ,,' '/ ,

~~ 0 ~ ~? '~.

I~ Brass Cap In Hand Hole

~ Benchmark

0 Brass Gap

~ Bush

I Cactus

~ Catch Basin

181 Chiseled Squara

0 Miscellaneous Control Point

" Check Shot
"
® Electric Manhole

0 Electric Meter

A Elevation Referance Mark

't:f Flra Hydrant
FH

A GDAC

® Gas Meter.. Gas Valve

• Iron Pipe

® Irrigation Manhole

~ UghtPo/e

• Palm Trae

-0- Power Pole

E9 Rebar

® Rebar WIth Gap

0 Section Comer

@ Stann Drain Manhole

• Proposed Slope Indicator

:>-- Existing Slope Indicator

@ Sanitary Sewer Manhole

0 Telephone Manhole

-0- Telephone Pole

0 Trae

--X-- Transmission Tower

-b: Well

O
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BEFORE. YOU OIQ,CI.U.
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BLUE STN<E



DATE

11/07

11/07
11/07

JRR

FRC

WAG

HORIZONTAL & VERTICAL
CONTROL

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

BY

2
1 REV BASIN BASIS OF BEAAING & COORD'S WAG 5-1-08

NO. REVISION BY DATE

O FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

NOTE:
ALL COODINATES SHOWN ARE GRID VALUES UNLESS
OTHERWISE NOTED. USE CONVERSION FACTOR OF
1.00018 TO CONVERT GRID TO GROUND COODINATES.

o PROJECT CONTROL - BASIN 0
NO. NORTHING EASTING

1800 931,022.13 554,657.76

1801 931,019.41 554,457.76

1802 935,198.46 554,458.41

1803 935,221.72 553,241.53

1804 935,348.40 553,246.59

1805 935,847.08 553,329.55

1806 936,344.68 553,476.50

1807 936,843.38 553,686.48

1808 937,337.87 553,983.39

1809 937,830.91 554,357.29

1810 937,918.85 554,438.14

1811 939,059.54 554,438.00

1812 939,055.39 554,658.00

1813 933,827.82 554,458.51

1814 933,824.47 554,658.50

1815 936,459.67 554,658.30

0 PROJECT CONTROL CHANNEL 0
NO. NORTHING EASTING ELEVATION DESCRIPTION

100 928,594.44 552,079.26 1116.13 ACF Northem/Alsup

101 928561.28 554,719.16 1104.60 BCH ReemsINorthem

102 931,191.20 554,722.80 1113.72 BCHReems

106 936,458.74 554,723.40 1135.00 BCHReems

5 933,867.48 552,088.19 1136.76 ACFOIIve

A 6 933,823.38 554,723.51 1126.15 BCH 0I1ve1Reems

10 939,094.17 554,722.99 1145.13 Peoria/Reems

12 939,042.11 557,358.35 1144.53 ACFPeoria

15 939,143.95 552,083.13 1156.86 FndAC-1.10

16 933,772.51 557,363.09 1118.71 ACHOIlve

17 928,516.15 557,361.27 1100.13 BCH Northem/151 Align

Falcon Dunes Goff Course

I.
Q I~
"« 'coo Is:>
n:: ,8

1'1:>
,~

I.
1 200'

I
1!;:Project Benchmark

AVENUE
~.~._._._._._._._._~

518.85'
N1 27'9"E

N926'41"E
505.53'

N2 17'16"E
126.78'
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JOG 0 JOG 100
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BLUE STAKE
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200 c:ill
SECTION

UNE REEMS ROAD

100 0 100 200
11II'".'; !

ScaleInFMt

1 REVISED CHANNEL AllGNItIENT AND CONTROL WAG 5-1·08
NO. REVISION BY DATE

O FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

0 CHANNEL GEOMETRY DATA 0
PT# DESC STATION NORTHING EASTING

200 POB 5+00.00 931104.10 554,970.14

201 PI 8+89.09 931,109.11 554,591.08

202 PI 9+26.20 931,142.43 554,557.78

203 PC 13+78.37 931,594.60 554,557.60

204 PT 14+65.75 931,681.10 554,549.78

205 PC 15+52.24 931,766.64 554,534.40

206 PT 16+18.26 931,832.39 554,531.38

207 PC 16+49.92 931,863.94 554,534.10

208 PT 16+71.34 931,885.20 554,536.70

209 PC 18+05.08 932,017.28 554,557.68

210 PT 18+66.12 932,077.82 554,565.41

211 PC 19+16.28 932,127.75 554,570.24

212 PT 20+24.44 932,235.69 554,568.98

213 PC 20+98.65 932,309.36 554,560.11

214 PT 21+57.63 932,368.23 554,557.39

215 PC 22+05.47 932,416,05 554,558.72

216 PT 22+25.09 932,435.67 554,558.87

217 PC 24+29.05 932,639.62 554,558.53

218 PT 25+15.40 932,725.48 554,566.63

219 PC 25+55.17 932,764.61 554,573.76

220 PT 26+38.40 932,847.45 554,580.10

221 PC 28+21.93 933,030.90 554,575.01

222 PT 29+18.77 933,126.85 554,563.00

223 PC 30+51.52 933,256.36 554,533.85

224 PT 31+19.49 933,323.79 554,526.53

225 PC 31+37.79 933,342.08 554,526.63

226 PT 31+72.29 933,376.46 554,529.18

227 PC 32+07.72 933,411.53 554,534.24

0 CHANNEL GEOMETRY DATA 0
PT# DESC STATION NORTHING EASTlNG

228 PT 32+59.03 933,461.21 554,546.70

229 PC 32+93.02 933,493.16 554,558.31

230 PT 33+52.93 933,551.67 554,570.09

231 PC 33+73.00 933,571.72 554,571.07

232 PT 34+04.56 933,602.99 554,567.88

233 PC 34+29.19 933,626.79 554,561.57

234 PT 34+55.09 933,652.41 554,558.23

235 PC 37+65.75 933,963.06 554,558.16

236 PT 38+16.37 934,013.15 554,564.49

237 PC 38+59.80 934,055.21 554,575.32

238 PT 39+18.78 934,113.40 554,584.34

239 PC 39+37.30 934,131.89 554,585.37

240 PT 40+09.58 934,203.21 554,576.39

241 PC 40+42.69 934,234.78 554,566.42

242 PT 41+40.55 934,330.39 554,546.24

243 PC 42+15.67 934,405.05 554,537.98

244 PT 42+82.56 934,471.82 554,535.09

245 PC 43+12.34 934,501.60 554,535.80

246 PT 43+69.14 934,557.91 554,542.49

247 PC 44+12.38 934,600.18 554,551.63

248 PT 44+87.64 934,674.27 554,564.75

249 PC 45+21.50 934,707.81 554,569.40

250 PT 46+19.70 934,805.54 554,566.86

251 PC 47+63.94 934,947.19 554,539.67

252 PT 48+50.17 935,032.72 554,541.89

253 PC 48+90.88 935,072.26 554,551.63

254 PT 49+16.86 935,097.26 554,558.41

255 PC 50+81.84 935,262.24 554,558.01

CHANNEL GEOMETRY CURVE DATA

CV# LENGTH DELTA ANGLE RADIUS TANGENT

C1 87.38 10"00'46" 500.00 43.80

C2 66.02 15"07'48" 250.00 33.20

C3 21.42 <r05'27" 300.00 10.71

Of 61.04 :5"29'50" 1000.00 30.53

C5 108.16 1~23'39" 500.00 54.29

C6 58.98 8"26'55" 400.00 29.54

C7 19.63 2°14'57" 500.00 9.81

C8 86.35 9°53'41" 500.00 43.28

C9 83.23 11°55'17" 400.00 41.76

C10 96.85 11°05'53" 500.00 48.58

C11 67.97 1~58'55" 300.00 34.13

C12 34.50 7"54'28" 250.00 17.28

C13 51.31 11°45'31" 250.00 25.74

C14 59.91 17"09'47" 200.00 30.18

C15 31.56 18°04'57" 100.00 15.91

C16 25.90 14°50'26" 100.00 13.02

C17 50.63 1<r30'12" 200.00 25.45

C18 58.98 11°15'51" 300.00 29.58

C19 72.28 20"42'19" 200.00 36.54

C20 97.86 11°12'52" 500.00 49.09

C21 66.88 7"39'52" 500.00 33.49

C22 56.80 10"50'50" 300.00 28.48

C23 75.26 4°18'44" 1000.00 37.65

C24 98.20 18"45'15" 300.00 49.54

C25 86.23 24°42'11" 200.00 43.80

C26 25.98 14°52'58" 100.00 13.06

C#

3
2

Drawing Sheet Number

DATE

11/07

11/07

11/07JRR
FRC
WAG

CST ~ GEOMETRIC LAYOUT
STA 5+00 TO STA 51+00

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018
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~ Drawing Sheet Number

Scale In Feet

100 0 100 200
A
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SECTION
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FOR BASIN GRADING PLAN
SEE DRAWING NO. GB1

2
3

CHANNEL GEOMETRY CURVE DATA

CV# LENGTH DELTA ANGLE RADIUS TANGENT

C27 77.32 8"51'38- 500.00 38.74

C28 130.13 14·54'43- 500.00 65.44

C29 127.70 24·23'18- 300.00 64.83

C30 84.63 4·50'56- 1000.00 42.34

C31 122.95 9·23'34- 750.00 61.61

C32 76.69 10·59'05- 400.00 38.46

C33 39.61 4·32'18- 500.00 19.81

C34 155.98 11·10'18- 800.00 78.24

C35 59.36 8"48'10- 500.00 29.72

C36 105.22 30"08'34- 200.00 53.86

C37 62.96 12"01'28- 300.00 31.60

C38 93.99 10·46'13- 500.00 47.13

C39 121.51 9·16'56- 750.00 60.89

C40 151.71 1r23'04- 500.00 76.44

0 CHANNEL GEOMETRY DATA 0
PT# DESC STATION NORTHING EASTING

275 PC 71+62.00 937,289.14 554,449.92

276 PT 72+24.96 937,351.26 554,440.43

277 PC 72+81.48 937,407.72 554,437.79

278 PT 73+75.47 937,501.47 554,442.24

279 PC 74+38.48 937,563.85 554,451.11

280 PT 75+59.99 937,682.24 554,477.88

281 PC 77+16.04 937,831.16 554,524.49

282 PT 78+67.75 937,980.55 554,547.32

283 POE 90+95.22 939,208.02 554,547.24

1 REVISED CHANNEL /lJJGNMENT AND CONTROL WAG 5-1·08
NO. REVISION BY DATE

O FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

0 CHANNEL GEOMETRYDATA 0
PT# DESC STATION NORTHING EASTING

256 PT 51+59.17 935,339.22 554,551.58

257 PC 52+17.44 935,396.74 554,542.25

258 PT 53+47.58 935,526.45 554,538.27

259 PC 54+31.82 935,610.27 554,546.64

260 PT 55+59.52 935,736.20 554,532.31

261 PC 57+11.60 935,880.27 554,483.58

262 PT 57+96.23 935,961.49 554,459.89

263 PC 59+45.96 936,106.86 554,424.08

264 PT 60+68.91 936,228.12 554,404.56

265 PC 61+03.95 936,263.06 554,401.85

266 PT 61+80.64 936,339.61 554,403.25

267 PC 62+14.34 936,373.09 554,407.08

268 PT 62+53.94 936,412.22 554,413.15

269 PC 64+00.26 936,555.81 554,441.26

270 PT 65+56.24 036,705.01 554,485.91

271 PC 66+19.98 936,764.00 554,510.05

272 PT 66+79.34 936,820.15 554,529.21

273 PC 67+09.68 936,849.39 554,537.29

274 PT 68+14.90 936,953.39 554,537.97

DATE

11/07
11/07
11/07JRR

FRC
WAG

CST ~ GEOMETRIC LAYOUT
STA 51+00 TO POE

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

BY
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IJE.FORE YOU 010. CAU.

602-263-1100
BLUE STAKE



REEMS ROAD

100 0 100 200
A

2
3

DATE

11/07

11107

11107

JRR

FRC

WAG

TOP OF BANK GEOMETRIC LAYOUT
STA 5+00 TO STA 51-+(}()

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

BY

1 REVISED TOP OF BANK AJJGNMENT AND CONT WAG 5-1-08
NO. REVISION BY DATE

O FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

~ Drawing Sheet Number

0 CHANNEL GEOMETRY DATA 0
PT# DESC NORTHING EASTING RADIUS

4(}() POB 931,590.82 554,608.99 NlA

401 PI 931,630.16 554,627.43 50.00

402 PI 931,848.21 554,602.90 2000.00

403 PI 932,076.01 554,618.90 1000.00

404 PI 932,177.81 554,628.10 1000.00

405 POE 932,471.53 554,609.08 NlA

406 POB 932,610.72 554,609.11 NlA

407 PI 932,732.14 554,629.99 786.00

408 PI 932,875.65 554,636.42 500.00

409 PI 933,009.21 554,628.72 500.00

410 PI 933,079.92 554,626.19 350.00

411 PI 933,194.98 554,603.11 200.00

412 PI 933,246.06 554,592.21 150.00

413 PI 933,518.90 554,626.35 200.00

414 PI 933,587.99 554,631.83 400.00

415 PI 933,669.34 554,624.65 50.00

416 POE 933,694.47 554,609.15 NlA

417 POB 933,965.67 554,609.18 NlA

418 PI 934,077.65 554,634.43 500.00

419 PI 934,293.17 554,629.84 500.00

420 PI 934,438.13 554,594.43 150.00

421 PI 934,529.89 554,613.50 1000.00

422 PI 934,644.93 554,633.24 86.00

423 PI 934,902.00 554,621.70 100.00

424 PI 934,954.52 554,601.73 114.00

425 PI 935,008.73 554,594.42 200.00

426 POE 935,097.26 554,609.50 NlA

427 POB 935,236.46 554,609.51 NlA

0 CHANNEL GEOMETRYDATA 0
PT# DESC NORTHING EASTING RADIUS

600 POB 931,590.85 554,506.80 NlA

601 PI 931,611.n 554,488.82 50.00

602 PI 931,642.87 554,481.42 200.00

603 PI 931,810.30 554,478.94 2000.00

604 PI 931,951.31 554,481.60 214.00

605 PI 931,982.48 554,477.59 50.00

606 PI 932,156.63 554,523.51 200.00

607 PI 932,294.03 554,490.32 400.00

608 PI 932,425.87 554,494.23 300.00

609 POE 932,471.55 554,506.88 NlA

610 POB 932,610.74 554,506.92 NlA

611 PI 932,636.70 554,487.58 50.00

612 PI 932,892.23 554,522.32 500.00

613 PI 933,034.54 554,518.94 800.00

614 PI 933,244.79 554,483.90 800.00

615 PI 933,441.95 554,481.44 3000.00

616 PI 933,662.85 554,492.51 100.00

617 POE 933,694.58 554,507.11 NlA

618 POB 933,965.68 554,507.24 NlA

619 PI 934,023.01 554,506.12 200.00

620 PI 934,108.95 554,524.05 100.00

621 PI 934,280.88 554,484.66 500.00

622 PI 934,671.29 554,483.75 100.00

623 PI 934,805.18 554,509.66 164.00

624 PI 934,935.83 554,486.01 500.00

625 PI 935,052.30 554,487.18 100.00

626 POE 935,097.26 554,507.31 NlA

627 POB 935,236.45 554,507.31 NlA

O
TwO WORKINO ,"YS
IJEFORE YOU DiG, CALL

602-263-1100
BLUE STAKE



TOP OF BANK

100 a 100 200
W"'.*; I

Scale in reel

L:£!LJ Drawing Sheet Number
SECTION

UNE
REEMS ROAD

2
3

DATE

11/07

11/07
11107

JRR

FRC

WAG

TOP OF BANK GEOMETRIC LAYOUT
STA 51+00 TO POE

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

BY

1 REVISED TOP OF BANK NJGNMENT NlD CONTROL WAG 5-1·08
NO. REVISION BY DATE

VI FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

0 CHANNEL GEOMETRY DATA 0
PT# DESC NORTHING EASTING RADIUS

428 PI 935,301.57 554,610.04 1500.00

429 PI 935,460.65 554,601.52 1500.00

430 PI 935,675.71 554,600.29 1000.00

431 PI 935,819.37 554,581.60 1000.00

432 PI 935,919.32 554,556.53 600.00

433 PI 936,060.95 554,506.88 600.00

434 PI 936,165.84 554,486.63 300.00

435 PI 936,465.78 554,485.07 400.00

436 PI 936,549.74 554,499.60 200.00

437 PI 936,647.43 554,547.49 200.00

438 PI 936,739.10 554,573.05 200.00

439 PI 936,806.64 554,578.67 200.00

440 PI 936,901.01 554,599.84 100.00

441 PI 937,327.88 554,492.64 200.00

442 PI 937,452.38 554,486.41 200.00

443 PI 937,555.40 554,504.52 200.00

444 PI 937,779.60 554,620.45 350.00

445 PI 938,792.12 554,630.76 200.00

446 PI 938,968.78 554,618.98 50.00

447 POE 938,984.51 554,548.28 NlA

0 CHANNEL GEOMETRY DATA 0
PT# DESC NORTHING EASTING RADIUS

628 PI 935,316.31 554,487.98 500.00

629 PI 935,425.86 554,475.19 1000.00

630 PI 935,560.33 554,472.96 1000.00

631 PI 935,634.92 554,479.09 200.00

632 POE 935,805.79 554,433.00 NlA

633 POB 935,843.69 554,421.45 NlA

634 PI 936,031.77 554,361.88 1000.00

635 PI 936,270.98 554,326.19 600.00

636 PI 936,419.00 554,334.72 600.00

637 PI 936,666.30 554,396.66 500.00

638 PI 936,886.18 554,507.04 150.00

639 PI 937,385.25 554,387.17 78.00

640 PI 937,415.68 554,367.95 50.00

641 PI 937,712.23 554,388.60 500.00

642 PI 937,893.05 554,454.16 350.00

643 PI 938,970.98 554,476.27 50.00

644 POE 938,984.51 554,548.29 NlA

O
TWO WORKING £MYS
BEFORE YOU DIG.. CAlL

602-263-1100
BLUE STAKE
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t
H&m~& Top of Curb As Shown yp) - ---.

6 1/8· (Typ) J I .-!--- --r---=i 'f~ - ---

TYPICAL STEP DETAILS AT ENDS
NTS

E9 DETAIL CTYP)
NTS

W
Min

® DETAIL
NTS

See Sheet No D3

Min 9·
10· Above Steps

I r
#4@18· r '"#4@12· ~

1 ~

.,
~
~

KVH

JRR

FRC

WEIR DETAIL

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FeD 2005 C018

BY

DfWtiING NO.

D6R

2 REVISED WEIR DIMENSIONS WAG &on-08
1 REVISED WEIR ELEVATION AND STEP HEIGHT WAG &01-08

NO. REVISION BY DATE

O FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

1'-6· (Typ)

DETAIL D6

NOTES

1. All exposed concrete shall be painted
Dunn Edwards Neutral Valley DE 6119 or equal

2. RISER NOTE: Weir riser shall receive Scott System Form
Uner #124 Large Striated or equal placed with
vertical pattern at 90 degrees to the top ofriser.

3. TREAD NOTE: Tread shall be medium broom finish

12'..0

12·
yp

SECTION A-A
NTS

12'..0·

6'..0·

12'..0·

1'-6·(Typ)

12'..0·10'..0·

#5@12·

See Sheet No. D3

EL 1126.75
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nro WORKINO Qo\YS
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BLUE STAKE



ill CONSTRUCT CONCRETE BOX CULVERT
TYPE A. SEE DRAWING B1.1, B1.2 & D7 121 LF

@ CONSTRUCT CONCRETE BOX CULVERT
TYPE D (30' FILL LOADING) SEE DRAWING 289 LF
B1.1. B1.2 & D7

® CONSTRUCT AUXILIARY CONCRETE BOX
CULVERT TYPE B (30' FILL LOADING) SEE 241 LF
DRAWING B1.1. B1.2 & D7

@ CONSTRUCT CONCRETE CHANNEL LINING
500 SY

® CONSTRUCT SOUTH CONCRETE RETAINING
WALLS. SEE DRAWING B1.1, B1.2. & D7 2 EA

® CONSTRUCTACCESS BARRIER
SEE DRAWING B1.2 2 EA

® PAVEMENT REPLACEMENT
MAG 200 TYPE "B" T TOP 195 SY

® 20 MIL PVC SHEET VINYL
WATERPROOFING 1.075 SF

® CONSTRUCT HANDRAIL PER DETAIL
ON DRAWING D3 92 LF•

END TYPE A CBC

O
TWO WORKING DAYS
IJEFORE YOU 010. CALL \

602- 263-1100
BLUE STAKE

20 0 20 40
W-.- i

Scale in teet

ill REMOVE CONCRETE LINED DITCH

~ REMOVE 24" PIPE & HEADWALLS (NPI)

ill REMOVE FENCE (NPI)

ill REMOVE PAVEMENT (NPI)

220LF

48LF

75LF

1955Y

1120

.New .Co~cre.te; .
Uooor:.itch :

(SeE! Sh~ t IRt)

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

....~: ~.;:~~~~~~~~~~~~::~::~: .

1

111?fl

<D SEE DRAWING G6 FOR CBC
Cf COORDINATES

o SEE DRAWING NO. B1.1, B1.2 & 07
FOR CONCRETE BOX CULVERT DETAIL
(NOTE: ONE BARREL AUXILIARY IS FOR
FUTURE STREET DRAINAGE)

G> SEE DRAWING G10 & DRAWING NO.IR1
FOR CONCRETE LINED DITCH REPLACEMENT
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WAG
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018
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\

CY

NPI

2EA

2EA

134LF

1,7ooLF

1,934 CY

2EA

(i) CONSTRUCT EARTHEN CHANNEL

® CONSTRUCT 4" ABC MAINTENANCE ROAD
4,343SY

® CONSTRUCT CONCRETE GRADE CONTROL
STRUCTURE. SEE DETAIL D5 2 EA

@ PAVEMENT CONNECTION MAG 200
TYPE "B" NOT-TOP 248 SY

® CONSTRUCT CONCRETE BOX CULVERT TYPE D
(30' FILL) SEE DRAWING B1.1, B1.2, AND D7 235 LF

® CONSTRUCTAUX. CONC BOX CULVERT TYPE B
(3{)' FILL) SEE DRAWING B1.1, B1.2, AND D7 174 LF

(j) CONSTRUCT CONCRETE RETAINING WALLS
SEE DRAWING B1.1, B1.2, D1 AND D2

® CONSTRUCT GATE PER DETAIL ON
SHEETD4

® CONSTRUCT ACCESS RAMP PER
DETAIL ON SHEET D10

@ CONSTRUCT HANDRAIL PER
DETAIL ON SHEET D3

® CONSTRUCT FENCE PER DETAIL
ONSHEETD4

@ INSTALL PLAIN RIP RAP

~ CONSTRUCTACCESS BARRIER
SEE DRAWING B1.2
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CD SEE DRAWING IR1 FOR PIPE
& DITCH CONSTRUCTION

® SEE DRAWING NO. B1.1, B1.2 & D7
FOR CONCRETE BOX CULVERT DETAIL
(NOTE: ONE BARREL IS FOR FUTURE
STREET DRAINAGE)
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[I] REMOVE CLD - SEE DRAWINGS IR2 & IR3

CY

NPI

4EA

4EA

4EA

268LF

160LF

250SY

135SY

1,580 LF

2,762 SF

3,855CY

3,855CY

® CONSTRUCT 4"ABC MAINTENANCE ROAD
3,721 SY

@ CONSTRUCT CONCRETE GRADE CONTROL
STRUCTURE. SEE DETAIL D5

@ CONSTRUCT CONCRETE BOX CULVERT
TYPE A, SEE DRAWING 83.1 & 83.2

® PAVEMENT REPLACEMENT MAG 200
TYPE "B" T-TOP 135 SY

® CONSTRUCT CONCRETE BOX CULVERT TYPE
C, SEE DRAWING B3.1 &B3.2 (PRECAST) 112 LF

<D CONSTRUCT CONCRETE RETAINING WALLS
AT OLIVE AVENUE

® CONSTRUCT GATE PER DETAIL
ONSHEETD4

® CONSTRUCT ACCESS RAMP PER
DETAIL ON SHEET D10

@ CONSTRUCT HANDRAIL PER
DETAIL ON SHEET D3

® CONSTRUCT FENCE PER DETAIL
ONSHEETD4

@ PAVEMENT CONNECTION MAG 200
TYPE "B" (NO T-TOP)

@ 20 MIL PVC SHEET VINYL
WATERPROOFING

@ INSTALL PLAIN RIP RAP

@ INSTALL PLAIN RIP RAP APRON
30 FT IN LENGTH & 3FT DEEP

<D CONSTRUCT EARTHEN CHANNEL

~ REMOVE PAVEMENT (NPI)

O
TWO WORKING OAYS
IIEFORE YOU DIG, CALL

602- 263-1100
BLUE STAKE
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1.640CY

143SY

1.640CY

G) CONSTRUCT EARTHEN CHANNEL

ill REMOVE CONCRETE HEADWALL (NPI)

ill REMOVE CONCRETE LINED DITCH 180 LF

&. 0 REMOVE CONCRETE PIPE (NPI)
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® CONSTRUCT 4" ABC MAINTENANCE ROAD
4.807 SY

@ CONSTRUCT CONCRETE GRADE CONTROL
STRUCTURE. SEE DETAIL D5 2 EA

@ CONSTRUCT CONCRETE BOX CULVERT TYPE A
SEE DRAWING 82 60 LF

® CONSTRUCT CONCRETE RETAINING WALLS
SEE DRAWING D1,D2 AND 82 4 EA

® CONSTRUCT GATE PER DETAIL
ONSHEETD4

(j) CONSTRUCTACCESS RAMP PER
DETAIL ON SHEET D10

® CONSTRUCT HANDRAIL PER
DETAIL ON SHEET D3

® CONSTRUCT FENCE PER
DETAIL ON SHEET D4

@> PAVEMENT REPLACEMENT MAG 200
TYPE "B" NOT T-TOP

@ INSTALL PLAIN RIP RAP

@ INSTALL PLAIN RIP RAP APRON
30 FT IN LENGTH & 3 FT DEEP

... . _............. . _........•...........................'. . _............. . &.@ INSTALL 24" MAIN LINE PIPE.. .. . . .
: : : : . , &.@ INSTALL CONCRETE HEADWALL PER
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U" . OF MARICOPA COUNTY

ENGINEERING DIVISION

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

SHEET OF
32 59

PiAN AND PROFILE SHEET
STA 81+00 TO STA 91+00

DRAWING NO.
C9R

1130

11?0
91+00

.........

90+0089+0088+0087+0086+00

.-_.,-'"

85+0084+0083+0082+0081+00
11?0



o REMOVE 0

DATE

SHEET OF
34 59

11/07

11/07

11/07

140 LF

1 EA

4,153 LF

1,140 LF

4,762 CY

437,800 CY

BY

CONSTRUCTION

BASIN GRADING PLAN

DESIGNED WAG

CHECKED JRR

DRAWN FRC

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

DRAWING NO.
GBIR

SEE SHEET LP3-LP8 FOR LANDSCAPE MOUND
INFORMA TlON

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

1 ADDED BASIN EMERGENCY SP/UWAY WAG 61512008

® INSTALL WIRE FENCE

® INSTALL RIPRAP

(j) CONSTRUCT HANDRAIL

® CONSTRUCT ACCESS BARRIER PER
DETAIL DRAWING B1.2 MODIFIED, SD1

® CONSTRUCT INLET STRUCTURE 1 EA
SEE SHEET NO. 09, SD1

@ CONSTRUCT WEIR STRUCTURE 1 EA
SEE SHEET NO. 06

@) CONSTRUCT 4" ABC MAINTENANCE ROAD

6,182 SY

CD EXCAVATE BASIN

3

OJ REMOVE CONCRETE LINED DITCH

.po

<Jl

---------- ~N~O::J.__,.,- .!CR=-EV~/~S/:;;O~N ____'~B~Y_L___=D::::A~TE=___....j

~~-

SEE SHEET C8
FOR CHANNEL

5

6. LOW-FLOW 6.ELEVATION

PT
NORTHING EASTINGNO.

1 937,085.26 554,350.96

2 937,047.43 554,206.76

3 936,657.19 554,005.03

4 936,317.08 553,970.31

5 935,981.33 554,008.91

6 955,823.83 554,130.61

7 935,599.55 554,263.36

8 935,547.90 554,427.80

9 935,494.95 554,274.66

10 935,434.40 554,268.20
...---_/----/..r/-- 11 935,938.12 553,851.93

12 935,753.84 553,640.16oWCE = WEIR CONTROL ELEVATION 13 935,546.78 553,570.98

50 0 50 100
........ !

Scale in Feet

EE

oWCE = WEIR CONTROL ELEVATION

SEE SHEET C6
FOR CHANNEL

.. 11;)6

\ ..-J---

_---J---:::\------
\

\ \\ ~~~=t=~=====~~

----------------

O
TWO WORKING DAYS
BEFORE YOU DIG. CALL

602-263-1100
BLUE STAKE

Jr'"•



•

•

•

SHEET 34 OF 59 PARTIALLY SUPERSEDED BY THE FOLLOWING
DESIGN INFORMATION SI<ETCH 2



2
CHANGE

INFORMATION SKETCH
TB ELEVA TION

DESIGN
BASIN

\
2002040
.,..- i

SCale In Feet

3 •
2 •
1 •

NO. REVISION BY DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

17/2008

17/2008
17/2008

DESIGN INFOR~ATION SKETCH

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT- NO: 470-12-31
CONTRACT FCD 2005 C018

BY DATE

DRAWING NO.
0/62

6/17/2008O
TWO WORKINQ ~YS
BEFORE YOU Dla, CALL

602-263-1100
BLUE STAKE



REMOVE

NIC

DATEREVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

SEE DETAIL D6 FOR WEIR DETAIL

SEE SHEET LP3 - IP8 FOR LANDSCAPE MOUND
INFORMATlON

3
2
1

CONSTRUCTION

<D CONSTRUCT ACCESS RAMP
SEE DETAIL D10, SHEET _

NO.

z

!lO 0 !lO 100
W

:z::s • IiiiJ

..._-_...._-_...._---_...-

------=========
---_..._--_..._---..._---...----..._---..._-_...._--_..._----..._--_..._--_..._-_....--_.

r·"
•••

__________________________~===============~R~E~E~M~S ROAD

O
TWO WORK/NO lMYS
BEFORE YOU DIG. CALL

602-263-1100
BLUE STAKE

DRAWING NO.
GB2

BY

WAG

FRC

JRR

BASIN ELEVATIONS

DATE

10107
10107
10107



•

•

•

SHEET 36 OF 59 PARTIALLY SUPERSEDED, SEE DESIGN
INFORMATION SKETCH 2



o BASIN GEOMETRY DATA o o BASIN GEOMETRY DATA o BASIN GEOMETRY CURVE DATA

PT#

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

743

744

DESC
POE

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

ELEVATION

1141.39

1141.00

1140.64

1140.47

1140.47

1139.97

1139.78

1139.67

1139.38

1139.27

1139.00

1138.95

1138.65

1138.57

1138.30

1138.07

1137.52

1137.42

1137.26

1137.00

1136.85

1136.80

1136.72

1136.66

1136.60

1136.52

1136.42

1136.39

1136.28

1136.17

1136.00

1136.05

1136.46

1136.52

1136.74

1136.82

1137.00

1137.00

1137.00

1137.00

1137.00

1137.00

1137.00

1137.00

1137.00

NORTHING

936,741.79

936,729.67

936,683.44

936,650.31

936,611.15

936,560.80

936,524.49

936,503.54

936,451.95

936,434.68

936,389.01

936,378.59

935,316.95

936,300.47

936,252.83

936,219.20

936,119.28

936,097.86

936,064.63

936,012.31

935,903.92

935,860.44

935,806.05

935,763.33

935,719.68

935,666.18

935,588.59

935,563.85

935,476.45

935,399.76

935,325.20

935,325.30

935,427.80

935,450.29

935,536.65

935,564.23

935,620.05

935,637.08

935,668.83

935,679.32

935,681.66

935,667.86

935,649.97

935,633.56

935,584.86

EASTING

554,418.47

554,305.13

554,260.57

554,258.26

554,247.23

554,221.06

554,210.27

554,208.21

554,187.62

554,174.19

554,147.52

554,143.17

554,138.14

554,142.05

554,168.64

554,202.27

554,256.50

554,261.04

554,268.68

554,281.66

554,310.16

554,322.25

554,343.25

554,364.72

554,380.63

554,393.32

554,403.86

554,404.77

554,395.10

554,374.92

554,277.73

554,256.57

554,157.09

554,157.65

554,140.42

554,128.14

554,085.18

554,064.03

554,008.13

553,979.83

553,917.41

553,869.48

553,834.81

553,814.23

553,770.35

PT#

751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

DESC
PC

PT

PC

PT

PC

PT

PC

TB

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

TB

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

PT

PC

TB

PT

PC

PT

PC

PT

PC

PT

PC

PT

ELEVATION

1137.23

1137.61

1137.73

1138.10

1138.15

1138.46

1138.90

1139.00

1139.09

1139.15

1139.20

1139.21

1139.26

1139.28

1139.39

1139.43

1139.56

1139.59

1139.73

1139.87

1140.00

1140.23

1140.29

1140.37

1140.55

1140.68

1140.74

1141.00

1141.31

1141.69

1141.99

1142.29

1142.47

1142.64

1142.71

1143.00

NlA

1143.00

1143.08

1143.16

1143.37

1143.38

1143.62

1143.89

1144.00

NORTHING

935,266.17

935,288.83

935,303.70

935,369.23

935,377.29

935,434.96

935,503.27

935,519.48

935,575.49

935,614.93

935,644.57

935,655.96

935,683.57

935,698.97

935,770.72

935,792.92

935,871.68

935,885.51

935,970.50

936,044.09

936,142.96

936,209.63

936,218.41

936,236.84

936,282.76

936,312.57

936,325.40

936,415.27

936,481.45

936,563.81

936,627.93

936,690.03

936,730.70

936,766.12

936,780.61

936,843.62

937,012.94

937,023.72

937,049.65

937,075.03

937,140.84

937,146.25

937,229.52

937,342.86

937,384.31

EASTING

553,565.81

553,497.69

553,479.62

553,469.24

553,474.39

553,471.67

553,418.37

553,408.06

553,397.78

553,402.03

553,400.80

553,398.60

553,401.10

553,407.10

553,416.32

553,413.74

553,439.01

553,451.57

553,475.92

553,462.62

553,478.75

553,553.53

553,575.03

553,607.74

553,669.58

553,719.06

553,745.90

553,802.79

553,803.02

553,794.75

553,781.50

553,772.69

553,769.50

553,765.45

553,763.27

553,761.08

553,837.70

553,848.15

553,871.57

553,892.94

553,963.57

553,971.00

554,027.84

554,057.52

554,079.84

CV#

C150

C151

C152

C153

C154

C155

C156

C157

C158

C159

C160

C161

C162

C163

C164

C165

C166

C167

C168

C169

C170

C171

C172

C173

C174

C175

C176

C177

C178

C179

C180

C181

C182

C183

C184

C185

C186

C187

C188

C189

C190

C191

C192

C193

C194

RADIUS

50.00

100.00

100.00

100.00

200.00

100.00

100.00

200.00

1,000.00

4,000.00

300.00

200.00

400.00

300.00

100.00

100.00

200.00

150.00

200.00

100.00

100.00

200.00

200.00

150.00

100.00

100.00

50.00

50.00

100.00

100.00

50.00

150.00

100.00

100.00

150.00

150.00

300.00

100.00

400.00

500.00

500.00

275.00

500.00

400.00

150.00

DELTA ANGLE

79°54'08°

23"28'18°

21°50'01°

32"14'39°

31°39'26°

33"01'26°

1°57'14°

11°og'12°

11° 14'.(J5°

16"51'15°

75"32'13°

18"29'51°

30"37'19°

38"58'15°

32"10'58°

52"28'06°

78"01'5r

14°22'49°

11°02'59°

11°52'40°

52"39'49°

13"51'43°

39"11'50°

LENGTH

69.730

40.97

38,11

56.28

53.04

62.87

55.25

115.28

34.10

112.08

56.40

46.57

78.43

88.25

131.84

159.10

88.78

71.10

64.57

63.53

39.26

65.85

106.89

102.03

81.04

73.42

72.54

61.55

76.99

29.77

28.08

73.05

85.27

91.57

204.29

37.65

57.86

112.14

82.92

62.77

35.66

252.77

34.94

96.77

102.83

TANGENT

41.88

20.77

19.29

28.91

26.68

32.51

28.35

59.29

17.05

56.05

29.29

23.39

39.34

44.44

77.48

102.04

45.14

36.23

32.57

32.88

19.89

33.22

54.76

53.07

42.89

38.46

44.34

35.36

40.52

15.00

14.42

37.27

45.42

49.28

121.54

28.92

29.02

62.80

41.61

31.42

17.84

136.10

17.48

48.62

53.53

FOR LOCATION KEY MAP SEE
SHEETGB2

2

745

746

747

748

749

PC

PT

PC

PT

PC

1137.00

1137.00

1137.00

1137.00

1137.00

935,564.84

935,463.98

935,401.89

935,308.75

935,302.63

553,757.56

553,726.19

553,724.06

553,687.47

553,682.16

796

797

798

799

800

PC

PT

PC

TB

PT

1144.00

1144.00

1144.00

1144.00

1143.75

937,399.70

937,432.02

937,426.33

937,422.12

937,398.07

554,093.64

554,181.34

554,223.79

554,247.77

554,316.59

C195

C196

C197

100.00

100.00

300.00 18"36'31°

47.53

97.26

97.43

24.22

52.86

49.15

NO. REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

REEMS RON) CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

DATE

O
nro WORKING DAYS
lJEFORE YOU DtG. CALL

602-263-1100
BWE STAKE

750 PT 1137.00 935,268.26 553,611.21 801 POE NlA 937,367.38 554,378.86

~
BY DATE

~
~.., rDESIGNEDI WAG 09107

'5601 • DRAWN I FRC 09107
FA(T A. _

RIOOl.Ed' - ~CH~ECK~ED;;.,&,.,;,,;,IJR,;;,,;R~ ...,&,;;09I0=-7_-t

~ ,,~'U
'-"<l!I••~

DRAWING NO.
GB3

TOP OF BANK ELEVATION SHEET OF
& CURVE DATA 36 59



0 BASIN GEOMETRY DATA 0 0 BASIN GEOMETRY DATA 0 BASINGEO~CURVEDATA

PT# DESC ELEVATTON NORTHING EASTTNG PT# DESC ELEVATION NORTHING EASTING CV# RADIUS DELT~ LENGTH TANGENT
In 900 POB 1126.80 936,918.25 554,423.99 946 PT 1126.93 935,380.82 553,671.29 C100 50.00 25'Mf- 22.18 11.27
In 901 PC 1126.97 936,911.09 554,425.01 947 PC 1126.92 935,376.17 553,668.80 C101 100.00 7tr.., 137.56 82.16
In 902 PT 1127.20 936,889.17 554,423.26 948 PT 1126.99 935,349.79 553,623.98 C102 100.00 7S'... 132.24 77.00 FOR LOCATION KEY MAP SEE

903 PC 1127.90 936,857.51 554,413.42 949 PC 1126.99 935,349.86 553,618.94 C103 300.00 23"71f1r 122.79 62.27 SHEETGB2

904 PT 1127.10 936,787.76 554,307.34 950 PT 1127.05 935,376.41 553,575.53 C104 50.00 «23r 38.80 20.44
905 PC 1127.01 936,793.39 554,254.48 951 PC 1126.90 935,417.88 553,553.51 C105 150.00 ~ 69.29 35.27
906 PT 1126.80 936,728.67 554,150.11 952 PT 1126.60 935,495.66 553,499.53 C106 100.00 5ftII52" 95.84 51.96
907 PC 1126.76 936,698.61 554,138.98 953 PC 1126.60 935,506.21 553,490.17 C107 300.00 3t11WU- 159.11 81.47
908 PT 1126.59 936,578.05 554,120.77 954 PT 1126.64 935,617.97 553,452.91 C108 200.00 12W5r 42.35 21.26
909 PC 1126.51 936,517.99 554,124.06 955 PC 1126.65 935,655.54 553,455.99 C109 500.00 tWI3" 61.02 30.55
910 PT 1126.46 936,482.23 554,111.68 956 PT 1126.66 935,689.08 553,461.64 C110 500.00 1r.-- 115.58 58.05
911 PC 1126.44 936,467.77 554,098.96 957 PC 1126.68 935,774.00 553,483.51 C111 200.00 1""'- 63.65 32.09
912 PT 1126.35 936,407.19 554,066.63 958 PT 1126.70 935,824.50 553,504.21 C112 300.00 1~- 62.05 31.14
913 PC 1126.20 936,301.27 554,038.52 959 PC 1126.67 935,885.77 553,539.77 C113 20.00 ~ 27.04 16.04
914 PT 1126.23 936,211.27 554,058.64 960 PT 1126.64 935,936.68 553,553.28 C114 25.00 8ftIW' 36.67 22.52
915 PC 1126.25 936,161.01 554,100.89 961 PC 1126.60 936,021.29 553,552.68 C115 200.00 w..,- 90.01 45.78
916 PT 1126.30 936,018.34 554,167.00 962 PT 1126.58 936,066.72 553,563.23 C116 200.00 15'Wr 55.78 28.07

In 917 PC 1126.26 935,988.57 554,172.08 963 PC 1126.57 936,089.74 553,574.74 C117 100.00 5/1'''' 88.70 47.51
In 918 PT 1126.22 935,947.89 554,183.54 964 PT 1126.53 936,146.87 553,624.82 C118 100.00 ~ 68.18 35.47
In 919 PC 1126.14 935,884.36 554,208.95 965 PC 1126.50 936,185.92 553,682.50 C119 1,000.00 r..r 46.08 23.05
In 920 PT 1126.08 935,829.23 554,235.01 966 PT 1126.41 936,226.34 553,758.86 C120 300.00 1~ 89.87 45.27
In 921 PC 1126.01 935,779.72 554,262.22 967 PC 1126.38 936,237.59 553,787.14 C121 150.00 3t1".:15- 80.57 41.28
In 922 PT 1125.88 935,672.92 554,305.74 968 PT 1126.33 936,251.35 553,831.43 C122 100.00 2!IWI7" 50.77 25.94
In 923 PC 1125.85 935,648.15 554,312.63 969 PC 1126.31 936,254.17 553,843.79 C123 50.00 6T.:I5" 54.70 30.45

924 PT 1125.32 935,585.17 554,319.74 970 PT 1126.20 936,332.93 553,901.93 C124 50.00 6""" 53.39 29.56
925 PC 1125.30 935,524.09 554,316.87 971 PC 1126.86 936,506.26 553,888.87 C125 400.00 13"S16" 94.90 47.67

In 926 PT 1125.60 935,462.85 554,307.60 972 PT 1127.21 936,597.10 553,877.83 C126 150.00 ~" 121.07 64.05
In 927 PC 1125.81 935,429.90 554,299.06 973 PC 1127.65 936,710.02 553,858.82 C127 200.00 lr.... 34.06 17.07
In 928 PT 1126.00 935,414.93 554,279.00 974 PT 1127.96 936,789.29 553,848.72 C128 200.00 1S'.... 54.75 27.55
In 929 PC 1126.03 935,415.52 554,262.21 975 PC 1128.20 936,852.20 553,843.24 C129 100.00 3f17nr 53.30 27.30
In 930 PT 1126.00 935,438.78 554,238.15 976 PT 1128.20 936,904.03 553,877.43 C130 100.00 26".u' 47.08 23.98
In 931 PC 1125.99 935,496.82 554,234.13 977 PC 1128.20 936,908.29 553,890.39 C131 150.00 2f12M" 76.81 39.27
In 932 PT 1125.98 935,582.23 554,208.26 978 PT 1128.20 936,908.44 553,936.81 C132 400.00 1~" 86.57 43.45
In 933 PC 1125.98 935,620.03 554,186.66 979 PC 1128.20 936,902.68 553,954.68 C133 300.00 SWS" 46.42 23.26
In 934 PT 1126.01 935,664.00 554,152.63 900 PT 1128.20 936,953.10 554,049.68 C134 75.00 BnIII8" 106.66 64.60
In 935 PC 1126.10 935,762.66 554,051.45 981 PC 1128.20 936,959.98 554,051.69 C135 1,000.00 $'l1li2" 91.54 45.80
In 936 PT 1126.12 935,790040 553,970.24 982 PT 1128.20 936,998.71 554,055.09 C136 1,000.00 nMr 79.93 39.99
In 937 PC 1126.25 935,786.28 553,934.26 983 PC 1128.20 937,056.21 554,048.87 C137 50.00 71f'858" 66.99 39.60
In 938 PT 1126.50 935,756.88 553,874.20 984 PT 1128.20 937,133.43 554,055.61 C138 75.00 36'W!2" 47.20 24.41

939 PC 1126.62 935,706.49 553,824.87 985 PC 1128.20 937,189.95 554,071.99 C139 75.00 91"3Wt- 119.92 77.14
940 PT 1126.70 935,674.31 553,791.89 986 PT 1128.20 937,267.83 554,098.08 C140 100.00 222ft#J" 39.13 19.82

In 941 PC 1126.65 935,654.88 553,771.02 987 PC 1128.20 937,316.40 554,116.60 C141 200.00 2Z'2I51- 78.01 39.51
942 PT 1126.77 935,584.76 553,715.35 988 PT 1128.20 937,364.68 554,186.19 C142 1,000.00 4'"4126" 82.15 41.10
943 PC 1126.78 935,561.79 553,702.16 989 PC 1128.18 937,365.08 554,247.18 C143 75.00 etr.-r 90.00 51.31

In 2944 PT 1126.80 935,484.71 553,682.25 990 PT 1127.00 937,314.74 554,318.50 C144 75.00 7Nrrl" 93.18 53.68 1 UPDATED ELEVATIONS WAG 61612008
945 PC 1126.86 935,429.63 553,683.13 In 554,325.27 NO. REVISION BY DATE991 PC 1126.80 937,295.29

G FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

REEMS ROAD CHANNEL AND BASIN
FCD PROJECT NO. 470-12-31
CONTRACT FCD 2005 C018

~~.. DESIGNED' WAG

BY DATE

09107
1$608 ~11 DRAWN FRC 09107

F'F'R£T A. =o",0 ._tNO ""'YS
"Iool[ '" - CHECKED I JRR 09107tJE.FORE YOU DIG. CALL

602-263-1100 ~~ i!'JI.JBLUE STAKE tti .....",.

DRAWING NO.
TOE &CURVE DATA

SHEET Of
GB4R 37 59
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Technical Data Notebook Appendix A

•

________A::...:.;.:.=2.:....=:.3---=-P-=.av.=..:.i.:...:...;;ng and Storm Drain Plans for

Geer Ranch South - Peoria Avenue

Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03
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,I, PROJECT

V10COOOOIFW IMJ&W' •

COE & VAN LOO CONSULTANlS. INC_
4550 NORTH 12TH STREET
PHOENIX. ARIZONA 85014
(602) 264-6831 - TEL
(602) 264-0929 - FAX
CONTACT: ROGER THEIS

DEVELOPER
lENNAR COMMUNmES DEVELOPMENT INC.
1150W. GROVE PAFtKWAY
SUITE 100
TEMPE. AZ 85283
(602) 345-0077
CONTACT: MR. ERIC MOLINA

(NOT TO SCJJ,.E

ENGINEER

BENCHMARK
BRASS CAP IN t-W.IDHOl£ AT INTERSECTION
OF REEMS RD. AND PEORIA AVENUE.
(SE COR SEC 19, T3N, R1W)
ELEVATION: 1144.61

NOTE; ADO 0.52' TO THE PLAN ElEVATIONS
TO MATCH MCFCO REEMS ROAD
CHANNEl & BASIN PlANS.

PROJ. NO. 470·12-31

BASIS OF BEARINGS
THE NORTH UNE OF THE NORTHEAST
QUARTER OF SECTION 19, T.3 N., R.1W
HAVNG A BEARING OF NORTH 89"53*14" WEST

WADDEll OA

~
lil w

SEC. 13 SEC. 18 Vl$EC.17 >
<

~
CACTUS ROAD

g ]
SEC. 204 SEC. 19 SEC. 20 (I)

w
>

p~nRIA VF..
~

SEC. 25· ~ SEC. 30 I\SEC.29
OLIVE AVl

~~ THIS .1

T,3H T,3N

ARIZONA UCENSE REGISTRATKlN HUMBER DATE

REGISTERED ElIGIHEER

I HEREBY CERTIFY THAT THE -RECORD ORAWlNG' MEASUREMENTS AS SHOWN
HEREON WERE t.tADE UNDER fr,lY SUPERVISION OR AS NOTED AND ARE CORRECT
lU TtfE BEST OF MY KNOWlEDGE AND BEUEF.

APPROVALS:

AS BUILT CERTIFICATION

RANCHO GABRIELLA

RANCHO GABRIELLA

B..EV.09.66
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CITY Of SURPRISE 'i. MCOOTI CITY OF GLENDALE

40'
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REEMS CHANNEL BOX CULVERT
FOR

GREER RANCH SOUTH - REEMS ROAD/PEORIA AVENUE

UNSUBDIVIDED

A PORTION OF SECTION 19 AND 20, TOWNSHIP 3 NORTH,
RANGE 1 WEST OF THE GILA & SALT RIVER MERIDIAN

MARICOPA COUNTY, ARIZONA
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PEORIA AVENUE ® 11{ @

KEY MAP
NOT TO SCALE

QUANTITY 21' E.O.P WIO CURB r
ElEV.100.004"

fN 618

LF 200
EA 2

ltolrTS OUANTITY

LF ""EA 1
EA 1

------------------

POINT OF CURVE

POINT OF TANGENCY

POINT OF REVERSE CURVE

VAUEiGUlTEA

GRADE BREAK

PROP. STOP SIGN

SURVEY MONUMENT

PROP. STREET lIGHT

PROP. FIRE HYDRANT

PROPWATE~E& VAlVE

EJQST. FIRE HYDRANT

EXIST. WATERUNE& VAlVE

PROP.SEWERUNE&NN4HOlE

EXIST. SEWERllNE & MANHOlE

PROP. CATCH BASIN

PROP. STORM DfWN & MANHOLE

ElOST.CATCHBASIN

EXIST. STORM DRAIN & MANHOlE

COUNTY I SURPRISE lIMITS

PC
PT
PRe
VG

--0-
~

•
~

•....
••• i

SHAAON ANTES

BOB OONZALAZ 03/31.100

COMPANYREPAESENTAllYE DATE

a..AlJOtAFtSHER 03I31J06

DN'EL TARANGO 03131196

COMPANY REPRESENTATIVE DATE

COlIN SWORD 03I31~

COMPJH'(REPRESENTATM: DATE

COMPIHY REPRESENTATIVE DATE

RACt£LMARSH ~M)6

COMPANY REPRESENTATIVE DATE

SHElBY BRmYN o.YJl..oo

COMPANY REPflEBENTATWE DATE

RlJBI'Il MARTlNEZ O:Jr.slJ06

CQMPAHYREPRESENT.AllVE DAlE

LYhNNORRIl 03/31/1)6:

COMPNffREPRESENTATlVE DATE

03131.<>6

COMPN« REPAESENTAllVE DATE

DEPT.42864 03131106

SALT RNER PROJECT
-..000

~OEAUORGAN ~EGY

PNmERS,LP.
....",..,.

ARl2DNA PUeUC SEfMCE CO.
(Y>61)
~

AT&T OSP EHG1NEERlNG
714«3-7964

COX"""'"_1050

MARICOPA WAlER O1STR1CT
602-al6-1501

8Al..T RIVER POWER Dm'R1CT
IRRIG..MtATER FAClUTY""-SOUTlftYEST GAS CORP."'...-,.

CITY OF B.. MIRAGe
.....,.""

TIE~ SHOWN ON THIS SET OF PLANS WILL NOT BE FULLY
APPROVED BY ntE crTY, THE CERT1ACATE OF OCCUPANCY WU NOT
BE ISSUED UNTL THE OVERHEAD UTIUTY UNOERGROI.lNDlNG (FOR UNES
UNOeRe9KV). RE-lOCATIONOf POWER POLES AND IRRIGATION Lf{E
RHOCAllON ANOIOR CONS1RUCT1ON REOUtREMENTS ~VE BEEN SATlSAEO

THESE Pl.ANS HAVE DEEN SUBMITTED TO lliE FOU.OWING UTIlITY COMPANIES
FOR REVIEW OF ANY UTU.1TY CONFUCTS. IF~V CONFUCT6 ARISE DURING
THE COURSE OF CONSTRUCTKlN fROM UNFORESEEN aRCUMSTA.NCEB. IT SHAll..
BE REPORTED TOlHE APPROPRIATE IJT1UTY COMPANY N<W BE RESOlVED BY
THEM N«J TIE DESIGN ENGINEER.

UTILmES

STORM DRAIN ESTIMATED QUANTITIES

Te TOPOFCUR6

G GtJTTER

P PAVEt.1ENT

EP EDGE OFPAVEMENT

Bve, BEGIN VERTICAL CURVE

PI POINT Of INTERSECTION
Eve END VERTICAL CURVE

SW SIDEWAI..K

G CONCRETE
NG NATURALGAOUND

B/C BACK OF CURB

RlW fUGHTOFWAY

5/W ESW'T SIDEWALK EASEMENT

LE ESltr LAN:>SCAPE ESt.rT
PUE PUBLIC UTlUTY EASEMENT
RW RETAINING WAU.

Lf lJNEAI.fOOT

G8 GRADE BREAK

TN lOPQfWATEAVAl.VE

IN ElEVATION AT PIPE

t.4H MANHOlE

I/. """""""'UNE

REMOVE & REPlACE EXISTlNG ,,-c. PAVEMENT (IN KINO)

PAVING ESTIMATED QUANTITIES

RP-RAPD5Oo9"

tw«lFWI... DETAIl. Pffi DETAL ON SHT. 2
STORM DRANI<NOCKOUT

llESCRPT10N

SIX BARRB. BOX ClA.VERTPER AD.o.T. OET. B-U>O & &.2.65
NETHEADWAU. PER AD.O.T. OET. 8-8.10
OlITlETlEADWAlL PER AD.O.T. DET. 8-8.10

-------- --- --

~ ..w ~

I~~_ ~ L~U~r~~~~~~R~n~=~c~u~~~~~4~"~~~e~-~(~u~"~I~F~U~T~U~R~E~P~E~O~R~~~A~V~E~N~U~E~~~~~~~_~T~~~AL~~~R~B~7~f~-~~ -

;; 2.__ • • • ...._NOTES • DETAILS ® STORM DRAIN PU\N SHEET NO_ • GUTTER PER LOOKING EAST • GgTT~~ :;g 220 ' , OISA8lUTES ACT'S ACCESSII3IUTIES GWlELINES. />S PUBLISHED
Sl < M.A.G.STD.OET.220-"A". M.A. _S - - -'A', IN FEDERN. REGISTER ON MY 26,1991,/>S PERTAINS TO~ ~ S- PAVING & STORM DRAIN PLANS (TYP_ BOTH SIDES) HALF STREET (Typ_ BOTH SlOES) CIJRB Nf) RAMP,IO\llP, CROSS WALK, SLOPE AND CROSS

" ~ ~ NO PAR!IM ALLOWEO SLOPE Of SIO£WIIJI, ANIJ PAAKING REQIAREI.lENTS_ O~L~63-06
~; LL -----=-:.:.-- --!===========_=_===L::.=====<.L--;!'>~~FO\'~«,;;'1;;_-'

•

•

•

---- ------ -------- ------- -----------
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SHEET

O:or.~~~~ &-2 OF ~>-3
1-IOG-I1IU·1f 020063-06
--- PLAN

6·

WALL HEJGHTHS{H)

WALl LENGTHS

r
tIl

...J
W....Za:
Zw

~ <>
RIP-RAP ~ :I: -I

HEADWALL ~ (,)::J
.!<':D.!.'..!IMC!.!:E:.!.CN~S~IO~N!."S,l-O'...l-l-l-JcnU

:2:><
wOWm
a:

TYPE 3
PIPE SLEEVE OETAIL

INSTAll. LOOse
~GULAR AIP-RJ\P

050a9', 18' THICK (MIN)l.
L~
~

GRIND
SMOOTH

(rfP) ====jl---t

HANDRAIL POST

1/4'x 5"'x 5"
MILD STEEL PLATE

OOYIN (TYP)

ANCHOR CONNECTlON
TYPE 1,2, OR 3
PER PlANS

S'.a·MAXIMUM

TOP OF
HEADWAll

VERTICAl POSTS EQUAU.Y SPACEO

I
T
I
,.'

'. 1..:> .;,.- .,--,.' ...:. ...

lB'S.D. £,2.5. MAX.

STORM DRAIN BOX CULVERT KNOCKOUT

TW 114727

f-----

10' ~r"-~ " /A ~~~~~AG"k i/ INV ELEV.
1139.75

r---------

~

ELEVATION BOX OUTLET WING
LOOKING WEST

NTS

ELEVATION

GRADE
cr

w

WAlL HBGH1l1S(H)

HANDRAIL DETAIL

H:~~~~XPOST~.
MILD STEEL
PlATE

TOP OF TOP OF
HEAOWAll. HEADWAlL

~

TYP

~3I8"x 6
EXPANSION BOLTS
IN SHRINK PROOF
EPOXY TYPE 2

EXPANSION BOLT DETAIL

8'.()" MAXIL1UM

GRIND
SNoolli
(TYP)

POST AND RAIL
.. STEEL PIPE (lYP)

VERllCAl POSTS EQUAU.Y SPACED

TOP OF W/NGWAll.

lW tlU.35

----

I· --------

......-4'H xlD'
TYP.

r"- /A~~~~A

"1-.... 1/ INV ELEV

".....1---------

~

ELEVATION BOX INLET WING
l.OOKO<G WEST

NT.

DOWN (TYP)

CAUTION!
NOTE: ARZONA PLII.JC SEJMCEUAINT~ CERTA'N EHEAGIZEO, UI«lERGROlH>a.£CmICA1.
POWBt LIES Hll£VCNtYCF ntS PROJECT, A/II)lHESf lJifS RS'RESENT AN EXn8E
HAZARD FfIlN El£CTRlCAl. st«X:K TO N(f CONSTRlJ:fIClH PERSONN8.. OR EQI.IPWEHTCOlroING ..,
CClNTACT wmt lHEtL

ARIZOWo LAW REalRES ALL PARTES PiNN«l EXCAVA'TJC:I-l '" P\BJC FIGHT.fJFJNAY10CONTACT
AU tJl1JTY ARMS FOR l.O::Al1ONS OF THEIR lINDERGROtJNO FACIJIES. CClNTRACltlRS toI.IST BE
tmlIJCTED roe.-u11£~ SlAKECEHT~ (:2!6$-11001 FOR SUCH LOCATION S'ERYI::E.
OON'TRACTORS, lHEI\ BRO'r'EES, IUJ AU. OTHER PEASONtEl. WOAQIG NEAR N«
lJNDEFt3ROUNJ POWER IJ£S YJST BE. WARHED TO TN<:E ADE<J.U.TE PACJl'B::'I'1YE MEASURES.
(sa::OSHAST~

1928.651W).

AS~ AOOITlONA1. SAfETY PAECAlJTlON, CONTRACTORS SHOll.D ALSO BE IIISTRUCTB) TO CAll.
NlIZONAf'Ufll..J:: SERVU TOARRAHGE, F POSSIBLE. TO HAVE TlESEUNES OE-EHBDZEDWHEH
n£WORKREACHESTHElftIl6E£liATEVlCINlTY. IFDE-&IEAllIZATIONISFEASlEIl.E,nt:
CONTRACTOR IoIUST GM; NV2ClN4PU81.1C SERVICE AT I.£ASTlWO DAYS N'NNa. N(JT)CI: CF HIS
AEQUHNfHf.

N01C; ARIZONA PUElLK: SERVCf MAM'IJNS EHEAGlZfO AERIAl El.ECTRIe...t. POWER tMES IN THE
VICNTYCFnEREFEAfNCEDsnE. OONOTASSlIME'llESELlNE6ro6EIHSUt.ATED. COHSTRlIC'T1OH
PERSONHEl. WORKING IN 11£ f'AOXNfTY OF 1HESE lINES ARE EXP06EO TO AN EXI'FB4f HAVJtO FROM
E1..EC'1lCAL SHOC:K lHE~ THaR EMPlOYEES, AND AllCJTliER PE.RSCHfi WORIOHG AT
THIS SITE MUST BE WARNED OF DANGER N-Kl ~SmtJCTEDTO TAKE ADEQUATE PROTECT1VE MEASURES.

UNOEftT'HElBWSOFTlTlE4O,AR1lCl..fU, OF ARlZONAREVISEOSTATUES, THERESPONSlBI.ITY
RE::ml WIlM THE 'PERSONORBUSlNE:SS EHTTTY' CONTR.JCTING TOPflV"OftM ~'( RJNCTJCH.
ACTMTV,WORKOROPERATOINQ.OSERPRDXM'TVTOJN(~VOlTAQE(M:N£AOlN:THAN

PEAMfTTRlBY'THlSAA11ClE. OSHASTN4OAAO 1926.550W(15)ALSOPR£SCAm£.S ............
a..EARANCE8 TO BE 08SEFIVED ..11£ PUNNING OF WORK ACnVrt1£S. WI9l WORKN; a..EARANCES
AAE NOT AOEOUA.TE lNlER1l£"ffilIlCS OF APPUCABL£ LAWS, f'ERS(;lMS 0A6USINfSSENTTTES
Sl«>ll.O e£ NSTRUCTED TO CAU. AAIZClNA PUBUC SERVICE TO AARo\HGE FOR f"AC1JET1VE MEJ.SLI£6
YMCH IfCWOE~OR Ra.ocATWG Tt£ LINES PfIOFt TOWOJIONG finE ILCMEDIATE
VICNTY. lltE COST OF SUCH TB.tPClRARY AAfWlGBENTS SHAI..l BEBOAH BYnE PERSON OA
USNESS emTY I<S REfmENCEDN!JCNE. NUZONA PUel..~ SEAW:E SIO.lD BE NaT1'ED S8'BW.
DAYS tI NHAt¥::€ BY TIE PERSON OR BUSlt£SS BmTY so 10:3 TO AJ.JDN Sl.JffI;EHTBE TO AOJUST
1T8fACUTlES.

TYPE 1
ANCHOR PLATE DETAIL

1/4· x S- X S
MILD STEEL
PLATE

WING WAll. RAIUNG
(WHERE APPUCABl£)

2·112"x 6·
ANCHOR Bot..TS

HANDRAIL POST

CONSTRUCTION NOTES
,. 2" ROUND TUBE STEB. ASTM

500 GRADE 81 GAlVAHlZEO
AFTER FABRiCATION IN
ACCORDANCE Willi ASTll A123
WELD W· THICK AlL AROUND.
SHOP PRIME WIlli RUST INHmmNG
_ (Flao REPAIR PRIMER
AS NEEDED.)

2. PAINT HAHDRAJl PER M.A.G.
SPECIFICATIONS SECTION 530
COLOR PER PLANS

3. VERTICAl POSTS TO BE
EVENLY SPACED

4. HANDRAII..S TO BE PlACED
ON ALL HEADWALLS AND
AT THE BACK OF SCUPPERS

16. AHY SAW CUT ALONG EXlSTlHG ROADWAY EDGE Wltal REMOVES TtE EDGE OF THE ROADWAY
SHAU BE. A MINIUUY OF 1'FROM nE BJGE OF nIE EXlSTIIG ROADWA.Y. THE cur DISTANCE MAY
BE GREATER, BASED ON PAVEMENT OOHII1lONS OR ROADWAY a.£VA'OONS BUT SHALL NOT BE
LOCAlED WITHIN A LANE WHEEL PATH,AND F NEEDED ItW.l BE IN HALF LAHE INCRfllENTS.

17. All EX1ST1NG PAVElIENT MARKING, TRAFFIC SIGNS AHD SlGIlAl EQUIPIIEIlT THAT NEEDS TO BE
RfMOVED, REl'lACED, REl.OCATED OR REP.IIREIl BECAUSE OF COIITRACTOR'S IIORX, WIll BE DON!
BY THE COHTRACTOR AT lIS EXPEIISE. ALl SAlYAGED _ 6IWJ. BE DWYERED TO THE
TRAfF~ OPS BUIlD~G AT _ W.DURANGO ST. ARIlAHGEIWfTS CAN BE IWlE FOR OaP/ERY BY
CAU.lIlG (6Q2) Ill...... All NEW $TllEET ILINE SIGHS SIW.l. BE PROVIlED AIIl IlSTAlUD BY
PERIUlTH AT NO EXPENSE TO IWlICOPA COOfITT.

18. PAVE1'<NT IIADG,SlGNIlG AND SIGNAl WORK WIU BE 1lSPE!'TED AND SNALlIlE£T COUNTT
STANDARDS BEFORE REUASE OF BONO.

19. TIlE COfIlRACTOR SHALl RESTORE All _D AREAS WITlllN TIlE RlGIIT-oF-WAY TO A
CONDITKNI EQUAL TO OR BETTER TI1AN EXlSTJIG _ PER IU.G. lOU. D~POSAl OF
All WASTE IUTERlAl Will BE THE RfS_lTY OF !ME COIllllACtOR.

14. All COMPACtION AND BAClFU WIllIIi COUNTY RIGKT.(lf.WAY SHALl CONfORII TO THE IICOOT
SUPPLENEXT TO M.A.G. Sl'£ClfICATlONS. BACl(R1. .- _ PAYEIIEIfT, CURB AND GUTTER OR
WlTHIfi TWO FEET 12l OR lESS FROM THE EDGE OF PA_ SIIALl CONSIST OF ON£~ (1nI
SACK CUll.

15. ALl STRUCTURE~SUClI AS IWft1OL1S,VAlVE BOX' COVERS,AIIl MOIIlTORIfIG WElLS II1JST BE
IWlICBl WITH AT WST TWO REF\.ECllYE YWO¥I RD POST lINEN Sl1lUCtURfS ARE lOCAlHI
0lIlSIIlE THE TRAvaED WAY AIUI IVIT1IIi T1£ RIGIlHlf.WAT. (APl'I.ES DIllY WIlEH THERE IS NO
CURB)

MARICOPA COUNTY GENERAL NOTES
1. ALl camllUCTTON 6IWJ. CONFORIl TO l1tE II06T _ UNlRlIlII STANlWlll SPECIfICATIONS

FOR PU8l1C WOAICS COHSlllUClIOll PIl8IJSHBl BY TIE _A ASSOCIATION OF GOYERHIlEHTS
(llAG~ TOGCTHE1l WIllI THE MalOT SUPP\BlENT TO TIlE IWl STAMlAlIO Sl'fCRATIONS AND
THE PROJECt Sl'fClAl. FtlO'/lSlOHS. ALl WORK MUST WiD cc-.y WITH RESDUIIlOll 2IlOO1~1 •
IIARICOPA COUNTY A£SOLJJ11JH FOR PERMITS TO WOiI( .. DElMtATED RIGHT.Qf.WAY AND
RESOUlTION 1llO1-42 MARICOPA COUNTY RESOlUTION AlA STREET 1MPllOVElIEIlI$,IIISTALlATlON Of
UT1UTES AND TRAffIC CONTROL AMY EXc::EP1lOHS UST A£CEIVI: EXPUCn' APf'ROVAL FROM "COOT
AND SHAll BE 1lEHl'fED OH TltE PlMl AS HAYIfIG EXPU:II APl'ROVAl FIlC* IICOOT.

2. TIlE __G IlES1GN ON THESE PlMl ARE OHlY Al'PllOVEO BY Il1CDOT II COIlCEPT AND
NOT If DETAL ~TRucnoN auAHm1ES '* THESE. PLMS ARE MOT YERHD BY tlCOOT.
APPROVAl OF TlESE PlANS ARE FOR P£RIlIT PURl'OSES OIU AND SlW.I. NOT PRMNT IICOOT
FOOM REOUIIllNG C<lARECTlDN OF ERR9RS II< THE PlAIIs WH£IlE SUCIf EIlROIlS ARE
SlJ8$EouemY FOOIIl TO BE IN ~TION OF ANY UW,OIlDlIWICE,HEAlTll,SAf£1Y,MalOT
IlOAOWAY llESlGtI _ OR OTIIEIl leIGH ISSUE$.

So AN APPROVED SET Of PLANS SHALL BE ON THE StTE DURIIG COMST'RUCTiON A)I) AVAU.8lf TO
MCCOT AHO OTHER IlSPECtORS.

4. All 801 CULYERTS COHSTRUCTED .. THE PUBUC RlllfT.Of.WAY $HALl. CX*PlY WITH ARIZONA
DEl'ARTIIOO OF 11WlSPORTATlON (ADOl) LATEST OESlGH SPECFlCATlONS AND STAIllWIDS.
MllBlUU CWIl HEIGHT Of BOX ctA.YERT 6IWJ. BE 4 F£ET.

5. CONTRACTOR TO OBTAIi NECESSARY NCOOT PERYITS I'lIOR TO COIiSTRUCnlN WITHIN COUIITY
IllGKHlf.WAY,AND ALlIlCCESSAAY _ FllOlI lOCAl GOYERNIIIIllS FOR WORIC YIITIBN
Tlt£II .QU$1lICT1ON.

S. COImUCTOR SHALl IIOnFY Tl£ IICIlOT INSPECTlDN OEPUT IDS! ~ IIOUAS II IJ1iMCE OF
ANY CONSTllUCTlOll AT lIO'l-.

7. coonw;rOR PERFORU«i CONS1RUCllON OR EXCAVA1lOlI OPfRATWNS IS RESPONSIILE FOR
lOCAnNG AND REtOCATlllG ALl UTIJTlES II CONru:r OR WI11tBI THE CWIl ZOIl<,AT NO
EXPENSE TO IURlCOPA COUNTY. THE COlmlACtOR SHAI.I. COIITACt 'IllIE STAlE" AT (10l)
213-1100 PRIOR TO BEGINNING COIISTRUCTlON.

8. lliE CONTRACTOR is RESPONSIBLE FOR OBTAINIHG ANY REQUIRED PERMrrs FOR EARTH MOVING
FROU UARICOPA COUNTY AIR OUAUTY DEPARTMENrS OOST COMPLIANCE DIVISION (SQ2) 50H010
PRIOR TO CONOUCT1NG EXCAVATION OPERATlONS, A COPY OF THE PERMIT AND DUST CONTROL
PW SHAll BE 1lU81l1TTE0 TO THE COUIlTY ENGINE£lI PRIlII TO CONIIENCfIIEIIT OF ANY
EARTKMOVING ACtMTE3.

9. PRIOR TD CONOUCTING EXCAVATION OPERATONS, THE CONTRACTOR SHAll OBTAIN fROM THE
ARIZONA STATE HISTORICAL PRESERVAnoH ot=FnR (602)SC2-4OOlI,RECOMMENlU.TlONS REGARDftrlG
TtlE NEEO FOR CUlTURAl RESOURCES (ARCKAEOlOG~Alj ClEARAHCE. All OISCOYERJES OF
HUt.lAN RfMAlNS,CULTURAl ARTlFACTS,OR PALEONTOLOGiCAL REMAINS SKAU BE REPORTED TO
TIlE AIUZOllA STATE WUSfUN AND IICOOT, IR'ON DISCOYERY,COIfTllACTOR SKAll CEASl'
OPERATIONS ~ THE VICtNlTY Of THE RNO AND PROTECT THE DISCOV6lY AREA PIlOM FURTHER
OISTOOBANC£ UNTIl TIlE FINo CAN BE PROfESSIONAllY IIMST1GATED BY THE ARIZONA STATE
MUSEUM AND MalOT.

10. EXCEPT UNDER EMERGENCY CONDITIONS, ROADS SHAll NOT BE a.DSEO FOR CONSTRUCtION
ACT1VITY UNlESS PRIOR APPROVAl IS OBTAINED PIlON TIE NCOOT T1IAHSPORTATlON DIRECtOR
OR HIS REPRESENTATIVE. .

11. PRIOR TO MOV!MG OR DESTROYING PROTECTED MAUle PUNT SP£CES, THE CONTRACTOR SHAll
Fu.E A FORNAl NOTICE Of lfTENT WITH THE AJUZONA IlEPAlITIlENT OF AGIllCUlTIH NATIVE
PUII1'll(0Q2)l4:-64G8.

12. PRIOR TO INSTALlATION OF CUIUl.GUTTER,6IDEWAll,WE COIIlSE AHO _ SURfACE,
SUBNIT SOil. TESllSlOF _ AIIl _ PAYBIEIIT~mws TO IICDOT
FOR IEVlEYI AND APl'ROVAL F SUHRADE STABIJl'ATlDIl IS REQUIRED, Tl£ AIIEA ITABlUZEO
SHALL BE FllOII BACK OF 8IlEWAlJ( TO BACK Of lIlEWAlJ( AND IUTClt TIE STAIlIUlATION
DEPTH OF THE PAYBIENT STRtlCIURE.

13. ASPIIAlT IIIX IlESIGH SIIAU BE SU8IlITTEll TO MOODY A _M OF .. ItOURS PRIOR TO PUCIHG
AJlr ABPIW.T COURS£S. (lREJIClt WORK EXCUlOEIl.) AU. PAYBl T1JIlIlOIml 8fIALl HAVE THE SAllE
ASPIIAlT AIIl BASE REQUIR£IIEIIT$ AB l1tE AOJACOO IIOADWAY UILESS IlOTEO OTIERWISf.

MIN. 18' OVE

BOX CULVERT CONNECTION
N.T.S.

17. APPROVALOf THESE Pl.ANS SHAU. NOT PREVENT THE CITY
FROM REOUIRNG CORRECTION OF ERRORS IN THE PLANS
WHERE SUCH ERRORS ARE SUBSEOUENnY FOUND TO BE IN
VIOl.Al1ON OF ANY LAW OR ORDINANCE.

18. lHE PlANS SHAU. COMPLY WITH TME AMERICANS WITH
OISABIlffiES ACTS AOOE6S8UTES GUIlEl.lNES, AS PUBLISHED
III FEOERAL REGISTER ONJULY 28, 1891.M PERT.....STO CI.AB
AND RAW, RAMP, acoss WAlK, SlOPE AND~ S1..OPEOF
SIDEWALK, AND PARKNG REQUtREMENTS.

15. SOILS eot.f>ACTIONTESTRESULTS MUST BE SU8MITTED TO
nlE CITY OF SURPRISE ENGIt.EEAING DEPARllAENT FOR BUILDING
PADS THAT HAVE ONE FOOT (11 OR MORE OF FUMA1l;RIAl.'
NlICATEO. llilS N=ORMATION MUST HE SUPPUfO PRIOR TO
REauEST FOR BlIll.Df\IG PERMIT.

16. A P.A.D. CERTIFICATION LETTER FOR EACH PHASE OR PAReR
MUST BE SUBMITTED TO THE CITY OFSURPRISE ENGINEERING
DEPARTMENT BY THE DEVELOPERSTA~ EACH PAD HAS
BEEN BUilT IN ACCORDANCE WITH THE SOLS INVESTIGATIVE
REPORT AND THE CIlY OF SURPRISE REQUIREMENTS.

Tt-E OWNERIOEVElOPER SHAU. BE AESf'lCltolSl8LE FOR
REGISTEAlNl3 nE 0RVWfU.S SHOWN ON PI..AAI WITH T1iE
ARIZONA OEPAR"TMENT OF ENVIRONMENTN.... OUALITY (A..D.E.Q.)

14. TRASH RACKS ARE REQUIRED ON AU. EXPOSED INlET10UnET
PIPES 12" IN DLMETEA OR lARGER.

12.. DAYWaLS. WtEN REQUIRED, MUST BE ORUED A MINIMUM
Of 10 FEET (1lT) INTO PERNEABlE POAOU6 STRATA OR
f'fRCOlA110N TESTS WU BE REOUIRED. Tl£ GRADING AND
DRAINAGE INSPECTOR MUST BE PRESENTBEFORE 8ACKfI..L
OR WEll PIPES ARE PlACED WITtlIN /tHY QAYWB.l.S.

11. C:ONT'RN:;TOR SHAU. PROVIDE LEVEL BCJTlt)t.4 IN AU.
RETEHl'KlN BASINS AT ELEVATIONS AS SK)WN Q(
nEPlANS. SDESlOPESINAU.RETFJIlTl()NBASINS
StW..l NOl EXeem 4:t Ut.I.ESS NOta> OTtERWlSE ON
TIE PlANS.

9. HAlA. PERUrTS, WHEN REOUIREO. a.lJST BE OBTAINED
PRIOR 10 OR OONCURRetm..YWI'1li nE GAADNi
AND DRAl'MGE PERMIT.

10. ASEPARATE PERMIT IS NECESSARY FORMY OFFSrTE
CONSTRUCllON.

6. lHE CITY eb3INEER'S OfFICE SHAll BE NOTIFIED BEfORE Am 0NSlTE
CONSTRUCTlONOEGINSAT~

6. Nl APPROVED GRAOtNQ~ DRAINAGE PlAN NUST BE ON THE JOBS
GrTE AT ALL TIMES. OEVlATlONS FROI.4 THIS PlAN MtJST BE PRECEDED
BY AN APPAOVEO PLAN AEV1StON.

7. ALL DRAINAGE PROTECTIVE DEVICES SUCH AS SWAlES, NTERCEPTOR
OfTct£S, ~PEs. PROTECTIVE BERMS, BARRIER WAllS, CONCRETE
CHANNElS OR OTHER MEASURES DESIGNED TO PROTECT HOMES FROM
STORM RUNOFF MUST BE CONSTRUC"Ta) PfUOR TO CONS'mUC11ON OF
J,H'(HQUSE5.

8. A GRAOI'IG PEfWIT IS REQUIRED. THE FEE FOR51lilS PERMIT IS
niREE PEflCfNT P'lfol OF THE CONTRACT, COST me SAlES TAX.
BEFORE A GRADI'oIQ PERMIT IS ISSUED BY Tl£ CITY OF 5tJRPRlSE
ENGNEERING DEPARTMENT, Tl£ 00N'1l\>\CT0R NU6T FIRST
OBTAIN A OUST CON'TRCl.. PERMIT FROM MARICOPA COUNTY
ENVlAONMENTAL SEfMC£S.AIR
OllAIJTYDMSK:lNAT6Q2-606-6700.

3. PfUOR TO BIJDtNGTl£ WOA<. TIE COH1'RACTOA SHALl. lliOAOUQI-LY
SAllSFY HI.tSB.f AS TO THE ACT\lAL CONOmONS AHO ENmfNOAK
OUAHTmES,W=IN1. NOa...u.e9KAU.BEMAOEAGAlN8T~E
0WNERJDEVB..0Pe OR ENG.NEER FOR I«'f EXCESS OR DERCENCY
nEREJN, ACTUAl. OR RE1AllVE.

•• THE ENGINEfR Y1'1l.L PERFORM FiElD SURVEYS FOR PAD B..EVATION
CERllACATIONS UPON NOT'FtCAllON BY nEGRADlNG CONTRACTOR mAT
T1iE PADS ARE COtolPLETE AND READY R:lR~T1ON. rr IS
UNOeRSTOOO lHATttfE CERT1ACATlON PRCMOES ONLY A
REPRESENTATIVE 8.EVAnDN OF THE AveRAGE GRADE OF EACH LOT,
BUIl.DfHG OfIllr4lT PAD, AND stW.L NOT BE CONSTRUED TO INCWOE YWJD
AND STREET SUBGRADE C£RT1RCAllON OR CERllFICATION THAT 1liE
ENTlRE PAD 18l£VB. TW.T IS WM CONSTRUCTED IN 'me DESIGNED
L.OCATlON OR WAS GRADED TO THE CAOSS-SECTtON SET FOfmt ON ntE
PlANS OR AS DESIGNATED IN nE SOLS REPORT.

2. THE ENGN!EA MAKES NO~ATION OR GUARANTEE REGAFlOO4G
EAFmi'NOAK 0UANT111ES OR lHATlHE EARlMWORK FOR ncs PRO.ECT
WU8Al.ANCE DUE TO VIaQUS FIElD CONDITlOHS. QiANGING SOft.
TYPES, AL1.OWABlE COHSlRUCTIOH TOI..£RNoICE'S JHJ ClOHSTRUCTlON
Ii.£THOOS THAT AAE. BEYOND niE OONmCl..OF llE ENG4HEER..

GRADING & DRAINAGE GENERAL NOTES
CONTRACTOR TO FOLlOW REOCltoU.£NOAT1ONS USTm IN 1l£ SOLS
INVES'TlQATlON REPORT. SHCX.l.D NolY CClf#1..CTS ARISE BE1WE9I1He
5OI.S INVEsnGAllON REPORT AND ntE8E GRADING Pl..ANS, THE CNI.
&4GflEER SHAll BE CONTACTED AND ntE 60LS INVESTlGAllON REPORT
R:ECX:lMMENOATlONS SHALl BE FOlLOWEO.

NOTE: OWNEAICONTRACTOR IS RESPONSIBlE fOR SURVEY VERIACA.TfON OF EJOSTlNG
HORIZONTAL AND VERTCAl.. CONDIllONS PRIOR TO START OF CONSTAUC11ON. A
0EV1A1lON IN EXtS11>IG C(N)mONS MUST BE BROUGHT TO ntE Al"Tl:NTlON OF
OOE & VAN LOO BEFORE CONSlRIJCTK)N STARTS. COE & V/lN LOO Will NOT DE RESPONSI8lE
FOR REMOVAL, REP\..ACEMENT, OR OTHER MODIFICATIONS TliAT MAY BE REQlARED AS A
RESUlT OF EXISTINQ CONOmoN$ NOT PROPERlY VERIAED AND CONARMED. SOOULD AN
ERROR BE FOUND III THE HORI2DNTN.... & VERTlCAl. CONOITlONS, COE &. VI-H lOO WU BE
NOTIFIED AND CONSTRUCTION Will NOl PROCEED UNTIL REVJSlOHSIMOOIFICATlONS HAVE
SEEN PREPARED AND SUBwrTEO BY COE &. VAN LOO.

11. ALL RAE H"l"ORAHTS StW..1. HAVE A TWO-WAY Bl...lA: REflECTOR INSTAU.ED
PER crtY OF SURPRISE DETAIL

12. STREET SIGNS SHALL BE RJRNl$l-EO AND INST.ALLED BYniE DeVELOPER "'T
THE lOCAllONS SHO'NN ON 'THE PAVIolG OR STRIPfIlG PLAN. AlL STREET
SIGNS SHAll BE MTAU.EO PER CfTY OF SURPRtSE STREETSaGfol ANO
STREET &GN BASE DErAlS.

13. ASPHALT IroftX DESIGN S1W.L BE SUBMfTTED TO ntE QTY OF SUfFFUSE
ENGlHEERINQ De>AR1loIENT PRIOR TO THE PlACEMENTOF JH'( ASF'HAI.T.

14. THE PI..AHS SHAU.COMPlY WI1'H me AMERICANS wrTH~
ofoCT'S~S GUIOEI..JE9, AS PUeUSHED Ii fEDERAl.
REGISTER ON ......V 2El, 1991, ASPERT~TO CURB~ RAW". RAtM",
~8LOPE AND QIDSS Sl9PE OF SlDEWAIJ(./rKJ PAAKHG

CITY OF SURPRISE ENGINEER'S NOTES
t. ll1E ElONEER WI.l. NOT BE RESPONSlBLE FOR CClNSTJ¥JC'nON MEANS. METHODS,

TECtNOUEs, SEQUENCES OR PRCICEDt.ft.S OR FOR SNETY PRECNJllONS OR
PROGRAMS UTUZED IN CONNECT1ON 'MT1i TIE WORK, AND 1£ WU..1. NOT
BE Rf5f'ONSI8LE fOR ntE CONTRACTOR"S FAILURE TO CARRY OUT THE WORK IN
ACCClRDNa. WITH THE cetn"RACT ooc:::uMENTS

2. EXISTWG lfTl.ffies SHOWN ON THESE PLNIS HAve~ LOCATED ACCORDING TO
N=Oft,IATION PRQVI)B) BY THE AGee'( OPEAAT1NG EACH unJTY. LOCAllONS
6Hl::I'M'l AAE. APPFIOXIIAATE QHtY, AND ARE NOT RElJABl.E fOR CONSTRUCTK).~

PURPOSES. CH.L BLJJE STAKE FOR RB.D LOCATION AT «J:2.28S-1100.

8. TIE EHOINEER NoK) APPUCABlE~ WUST APPROVE, PmOR TO 00NSTRUCTl0N,
Nf'( ALlmATlON ORV~ FAON THESE Pl.NlS.. ANY VARIATION FROM THESE
PlANS QW.L BE PROPOSED ON CONSTRUCTlON FED PRINTS AND lRANSMfTTEO TO
TIE ENGlHfEA.

.. nlE CONl'fI.t.CTOR~ PROTECT AND MAliTAIN ALL EXlSTlNG UT1..ffiES ON
THE SITE. Nt( DAMAGE TO EXIST1NG UTUTES, WHETHER SHOWN OR NOT ON THE
DRAWW«l StWJ.. BE AEPAlREOJREPlACED ATTHE CONTRA.CTOR"S EXPENSE. EXISTING
6VRFACE FeAT\JRES~O FENCING SHAll BE REPlACED IN KINO.

5. ANY tNSPECTlON BYTMECllY, COUNTY OR THE ENGINEER, SHAU.NOT IN AN'{WAY
RaJEVE ll£ CON'TRACTOR FRaN 1oH'f000001lON10 PeRfORM TIE WORK
IN SlRICTCClMPllANCE WITH THE APPUCABlE CODES AND N3EHCYAEQUlREMEI'ITS.

6. CONTRACTOR IS TO LOCATE AU EXISTING PROPERlY MONlJ.lENTS
PRIORTOOONSTRucnON. A REGISTEREOlANOSURVEYOR AT niE
CONl"AACTOR'S EXPENSE $HALL REPLACE NolY MONUMENTS DtSTURBED
DURfNG THE. CONSlRUCTlON OF lHIS PROJECT.

7. NOlHNG roNTAf\lEO f.: THE CONTRACT DOCUMENTS Stw.L CREATE, NOR
SHAlL BE CONSTRUED TO CREATE. Nff CONTRACTUAL RELATIONSHIP
BETWEEN TtE ENGINEER AND TlE CONTRACTOR OR ANY SUBCONTRACTOR.

8.~Y CONS"mUCTION WATER OBTAINED FROM A CITY OF SlIAPRJSE WA1ER
SOURCE MUST BE METERED. CONTACT ARlZONA.,A,NEAICAN WATER
CQtr,lPANY AT 623-876-«l:2:O TO REQUEST A METeR.

8. lHE CClNTRACTOR SHAU,. MAKE NO ClAfM AG~STTHEOWNER OR lHE ENGINEER
REGARDING ALlEGED NACCUAAOV OFCONSTRI.JCTION STAKES GET BYlHE ENGINEER
UNL.ESS ALL SURVEY STAKES SET BY THE ENGINEER ARE MAINTAINED INTACT AND
CAN BE VERIFIED AS TO 'THEIR ORIGIN. F III ll£ 0PINt0H OfTHE ENGINEER THE
STAKES AA£ NOT MAMAN:O INTACT NWCANNOTBEVERlFIEDASTO nEIA ORIGIN,
~Y Ra.EDW.. WORK REQUIRED TO CORRECT N('(!TEN OR M'ROfER COKSTRUCT1OH
WORK IN ntS 0EVB.0PtENTSHALl BE PERFORMED ATnE SQ.E
EXPENSE OFnE RESPONSlBlE CONTRACTOR OR SUB CONTRACTOR.

0. TAAffIC<XlK1ltOlSHAU. BE MAlNTAIIlEO ~ACCOROANCEWlTMnEMAG
Sf'ECFtCATlON..co1 ".., ilfE MNoIIJAL ON U*ORM l'RAFft: CONTROl DEVICeS,

11. PRK:lR TO FINAL APPPI:NN....AND ACCEPTANCE Of"lHE WORK ltE
DEVELOPERICOHTRwu. BE REOUIRED 1'0 Q.EAN Me R:PA~ADJACENT
(OFF-PROJECT) AC:lAOWAYS USED OR cw.u.GED 0lRING 'THE COURSE OF

"""""""'.
12.. a.EAGENCY VEtta..E ACCESS (EVA) NUST BE PAOVIDED BY Tt£
~nR:X1GHOUT1lEPRO..ECTSITE.e.VA ROADS
NmStGNAGEStW.LBEMANT.AN:DBYlHE~ AT AU.
taei. SMlNAOE SHAllBE POSTED AT THE POINT OF EN1'R'l' TO SITE
Nm AT All LOCAllONS Wt£RE ACIWoIGE IN DIAEC'T1ON cx:etJRS.

13. ll£~ SHAU. CClNF'l.YwnH THE NEf\ICANS wmi 0CSABUT1ES
ACrS ACCESSBlJTES GUOBJNES, N3 PUBlIS1-ED IN FEDERAL.
REOlSTERON JlI..Y26. 1901. AS PERTAt4S TO CURD ANJ RAMP, fW.IP,
CROSS W/tU. SlOPE Nm 0l0SS 6t.OPE OF SIDEWAlK. N«J pARl(N;
~

CAUTION REGARDING
STORM DRAIN PIPES
CON1'RACTOR IS RESflCIolSlIt.E FOR PROTECalG
THE ptPE FROM DAMAGE ClURN3 THE CONSTRUCTlON
STAGE. lNECOVER ONlHEOFWNAGEPIPE IS
DESIGNED FOR FNAL GRADE; THEREFORE, EXTRA
CARE MUST BE EXERCISED DURING n-IE COHSTRUCTlON
PHASE TO MAlNTA!N COVER OYER PIPES.

8. DAMAGeD AND/OR DISPlACeD CONCRETE CURB. GUTTER, SOEW.-u< OR
OfWF!NAY SlAB~T IS Wl1HIN T1-lE RlGtff-oF-WAY SHAllBE REPAIRED
OR REPLACED 8B"ORE FINAl. ACCEPTANCE OF THE WORK.

II. GAADING BETWEEN BACK OF CUA8 AND PROPERTY UNES QW.L 8E UMITEO
TO <4:1 SlOPE. PROTECT SLOPES FROM ER06lON ANOKlA TRANSPORTING
SlLTONTO STREETS OR AOJACENTPRlVATE PROPERTY.

10. AU. N..ET GRAlES ARE TO BE BICYClE SAFE GRATES.

CITY OF SURPRISE PAVING GENERAL NOTES
t. 00NSTfWCTl0H wmuN THE fU(iHT.()F.WAY stWJ.. CONFORM rome

LATEST N'PlJCA8tE MAAtCOPA AS$()()ATtON OF GOYEFNABfTS (WoOl
t.NFORlro' STAHOARO SPECltflC;ATJONS #1m DETALS lH.ESS 01lERWSSE
STATm ON PlANs.

2. TIE aTY OF StAV"RISE ENGlNEEAING StW...L. BE NOTlFlED 48 HOURS PRIOR
TO N;'( COHS'TRt.ICnON WORK AT 283-683-6ClI25.

S. TIE ACTlJAl. POtNTOF PA'tIEUENTMA'TCHNl. NmtOR lEAMlNAllON,
5HAU. BE DE1'ERtoU'reD IN n1E AEl.D BYllE aTY OF SURPRISe'S flEU)
0lSl'£CT0R.

4. ALL FAAME:8,~ VIoLVE BOXES AND MN*iOLE COVERS StW.L BE
ADJU6'TED TO FNSH GRADE AFTm CXlMPI..£R)N OF PAVJNG OR ABATED
<XlH!mlUCTlClN.

5. CONSTRUC11ONOFSURFACe~SHAUNOTBEGfr\ll.»lTU.
COHFUCTING lNlERGAOUNO UTUTY 00NSTRUCTIClN IS CQMPI.J;TED 1J.I)

&alVa CONNECTlON8 TO ALL. PlATTED LOTS~VE BEEN ADECl.IATB.Y
EXTEf«)ED TO TIE RIGHT<If-WAY.

&. TIE PERNfTTEESHAU..~FOA THERB..OCATlON COSTS Of AU.
UTUTlES,~GAH'( STREET lIGHTS, N«J SUBMIT A UTUTY
R8.OCATION SCHEOll.E PRIOR TO n£ ISSUANCE Of A COHSlRUCTION
PERlMT.

7. TREES Nm SHRUBBeRY IN lHE RIGHT~AYn-&ATOClNfl.M;TWITH
PROPOSED IMPAOVEUem SHAU. NOT BE REMOVED WfTHOUT APPPJ:NAJ..
OF THE CrTY. ll£ PERMITTEE SHAlL. BE RESPONSIBLE FOR OBTAHNi
AUniORIZATlON TO REMOVE NO'OR RELOCATE SAW TREES~
SlRJll8EJIY.

•
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF RBC-l KNOWN'AS HECI (JAN 73), HSCIGS, IlEClDB, .lIND IlECIIDl.

THE DEFINITIONS OF ~IABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM TlIDSE USED WI'l'H THE 1973-STYLE INPtn' STRUCTURE.
THE DEFINITION OF -AMSlCK- ON RM-CA11D WAS CHANGED WI'l'H REVISIONS DATED 28 SSP BL 'l'HIS IS TIlE 'PORTRAN77 VERSION
NEW OP:l'IONS: DAMBREAK OUTFLON StIBMERGE:NCE .. SINGLE BVENl' DAMAGE CALCOLATION, DSB,WRITB STAGE FRBQUBNCY,
DSS,REl\D TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREBN AND AMPT INFILTRATION
KINEMATIC AAVE; NEW FINITE DIFFERENCE J\LGORITBM
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HEC-1 INPUT

GREER RANCH (REVISED BY CVL)

10 1 2 3 4 5 6 7 8 9...•.. 10

NOTES:
1. THIS HEC-1 MODEL CONTAINS THE FOLLOWING SUPER BASINS: WHITE TANKS 3,

ZA, 2B, 2C, 20, 2E, 2F, 2G, 2H, 21, 2J, 2K, 2 &3, 4 THRU 26.
2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT.
3. AVERAGE XKSAT VALUES FOR EACH SUBBASIN WAS RECEIVED FROM FCDMC

GIS DATA AND THEN ADJUSTED FOR VEGETATION, OR LEFT AS ORIGINALLY IN
THE WLB MODEL.

4. FOR NEW DEVELOPMENTS ONLY 80% OF REPORTED PROVIDED RETENTION
WAS INCLUDED IN THIS MODEL (AS A CONSERVATIVE ESTIMATE). RETENTION
CAPACITIES WERE ESTIMATED BY EEC FOR DEVELOPMENTS WITH NO
DRAINAGE REPORTS.

5. REVISED DRAINAGE BOUNDARIES BASED UPON FIELD INSPECTION OF SUN CITY.
GRAND. COMBINED SEVERAL BASINS TOGETHER TO MAKE NEW BASINS 114 &115.
ALSO REROUTED SUBBASINS 100A, 101, 102A AND 106 TO THE SOUTH TO 113A.

6. CHANNEL ROUTE ALONG REEMS ROAD UPDATED TO REFLECT NEW CONSTRUCTION.
7. REVISED SCS TYPE II RAINFALL DISTRIBUTION FOR THE 24-HOUR GENERAL

STORM.
8. REVISED RAINFALL DEPTH-AREA REDUCTION FACTORS.
9. PSIF WERE ADJUSTED BASED ON THE VALUES OF XKSAT AND WERE EDITED INTO

THE DATA FILE BY THE FCDMC.
10. AVERAGE XKSAT VALUES FOR SUBBASINS WITH BORROW PITS (WHITE TANKS

AREAS #3 &#4) WERE ESTIMATED BY EEC.

PAGE 1
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5-09-01
L303M6LDAT
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DEA.DAT
8-01-02
REEMSREV.DAT
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.052

DATE:
FILE:
DATE:
FILE:
DATE:
FILE:

.017
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.014
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REVISED BY URS

REVISED BY DEA

REVISED BY CVL

.011

.041

600

.008

.038
.005
.035

.001

.002

.032

~HITE"TANKS AREA DRAINAGE MASTER STUDY *UPDATE*
Original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE
TANKS/AGUA FRIA ADMS, Date: October 1991

5 - 09 - 0 1

REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS
100-YEAR, 24-HOUR STORM original file: WTADMS.24

SOME NOMENCLATURE CHANGES HAVE BEEN MADE PER REQUEST OF
FCDMC - 5-09-01

REVISED BY DAVID "EVANS AND ASSOC. JULY 2001
REVISED BY COE &VAN LOO CONSULTANTS INC. AUG 2002

MODIFICATIONS REFLECT DETAILED" HYDRAULIC ANALYSES ALONG
REEMS ROAD AND CACTUS ROAD
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HRC-l INPUT PAGE 49

LINE 10 ......•1. ..•... 2 .•••... 3 ...••.• 4 .•.•..•5 •.•.•.. 6. _•••.. 7 .•....• 8 ....... 9 ...... 10

2004 lCK 1D133
2005 I<M RETURN DIVERT AT CP133
2006 DR DI146

2007 KK R133
2008 KM ROUTE FLOW FROM CP133 TO CPU6
2009 RS 8 -1 0
2010 RC .035 .035 .075 5280 .0068
2011 lUC 1000 1001 1002 Ins 1080 1440 1740 2130
2012 RY 1187 1187 1187 1186 1186 1188 1190 1192..
2013 KK 14.6
2014 KM RUNOFF HYDROGRAPFI FROM SUB-BASIN 146.
2015 SA .• 90
2016 LG .50 .00 4.90 .47 .00
2017 U1 36. 36. 36. 47. 119. 138. 166. 182. 199. 215.
2018 U1 233. 260. 28I. 323. 399. 452. 449. 386. 344. 314.
2019 Ur 290. 266. 238. 217. 197. 178. 16l. 132. 104. 70.
2020 \JI 64. 61. 59. 52. 36. 36. 36. 25. 11. 11.
2021 UI 1.1. 11. II. 11. 11. 11. II. 11. 11. U.

2022 ur o. o. o. o. o. o. o. o. o. o.
~, 2023 or O. o. o. o. o. o. o. o. o. O.

2024 KK 11146
2025 KM ADD HYDROGRAl'RS 1l!X CP146
2026 HC 2 15.02

• 2027 lCK CP146
2028 KM ADD HYDROGRAPHS AT CP146
:'<029 He :2 18.49

2030 lCK 0146
2031 KM DIVERT TO CP166 FROM CP146
2032 DT D1166
2033 DI 0 100 200 300 400 500 737
2034 DO 0 0 0 38 161 182 252

2035 KK Rl46A
2036 KM ROUTE FLOW FROM CP146 TO 10165
2037 RS 1 -1 0
2038 RC .035 .02 .035 1300 .0047
2039 RX 1000 1012 1012 1031 1050 1050 1056 1062
2040 R'l 4.1 1.1 0.6 0.0 0.6 1.1 2.6 4.1

2041 KK S014.5
2042 KM RBTURN DIVERT AT 50145
2043 DR DI165C

,'-.'

;-_. ~"._., •.... ' ....~n .• ' ••• ~._ .••••• . r-' " .....

009012F04.max
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HEC-l INPUT PAGE 51

LINE ID ...•..•1. ••••.. 2 .•••.••3. " ..•. 4. •••••••5 .....•• 6 •.••.•. 7 ••. " .• 8 .•.•..• 9 ...... 10

2088 I<K 2D165
2089 ICM ADD HYDROGRAPHS AT 2D165
2090 HC 4. J.8.50
20n KO 22

2092 lCK R146C
2093 KM ROUTE FLOW FROM 2D165 TO CP165
209~ RS 1 -1 0
2095 RC .035 .02 .035 2600 .0047
2096 RX 1000 1012 lOU 1031 1050 1050 1056 1062
2097 RY 4.1 1.1 0.6 0.0 0.6 1.1 2.6 4.1

*

2098 I<K J.59
2099 P:M RUNOF17 mcDROGlUl.PIt FROM SUB-BASIN 159
2100 BA .58
2101 LG .35 .34 4.15 .40 .00
2102 UI 66. 169. 316. 407. 539. 797. 641.. 495. 375. 269.
2103 UI 139. 105. 66. 33. 20. 20. 20. O. O. . O.
2104 UI O. O. O. O. O. O. O. O. O. O.

"

2105 KK R159
:-,... 2106 I\}\ ROUTE FLOW FROM CP159 TO CP160

2107 RS '1 -1 0
2108 RC .022 .022 .025 830 .0036
:n09 RX 1000 1001 1002 1020 1060 1150 1320 1440
2110 RY 1265 1265 1265 1264 1264 1266 1268 1270

• 2111 KK 160
2112 KM RUNOFF lUDROGRAPH FROM SUB-BASIN 160
2113 BA .39
2114 LO .35 .33 4.58 .32 .00
2115 UI 41. 92. 184. 238. 301. 435. 474. 354. 279. 216.
2116 UI 150. 79. 64. 41. 22. 13. 13. J.3. 13. O.
2117 UI O. O. o. o. ri. O. o. O. O. O.
2118 UI O. O. O. O. O. o. O. O. O. O.

2119 I<K CP160
2120 KM ADO' HYDROGRAPHS AT CP160
2121 He 2 .97

2122 KK R160
2123 lIM ROUTE FLOW FROM CP160 TO CP161
:1),24 RS J -1 0
2125 RC .075 .04 .04 2650 .0072
2126 RX 1000 1001 1210 1630 1670 1688 1689 1,690
2127 RY 1.259 1259 1258 1256 1256 1257 1257' 1257..

•
009012F04.max
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HEC-l INPUT PAGE 55

LINE ID .••••.•1. •....•2 ..••... 3 .•••••. 4 .....•.5 ....... 6 .....•. 7 .••.... 8 .•.•.•• 9 ..••.• 10

2255 KK 165B ~ fl..e. V I";) I o!l",

2256 Kl>1 RUN-OFF FROM SUB-BASIN 165B
2257 BA .45
2258 LG .50 .00 4.66 .53 .00
2259 UI 21. 2I. 21. 47. 76. 9l. 104. 117. 126. ~39.

2260 UI 156. I'll. 204 .. 25l. 279. 238. 208. 187. 17l. 155.
. 2261 UI 138. US. 110. 101. 84. 63. 44. 38 • 36. 35.

2262 ur 26. 2I. 2I. 19. 7. 7. 7. 7. 7. 7.
2263 UI 7. 7. 7. 7. 7. O. O. O. O. O.
2264 UI O. O. O. o. o. O. o. o. O. O.

2265 KK 1I1Gs
2266 ICM ADD mDROGRAPHS AT CP165
2267 He :I 1.2.53

2268 KK 2I1G5
2269 ICM ADD lmJROGRAPHS AT CP165
2270 ~--~~._----- ...?-- EfkD 1/

. ....... .. J
2271 /·/KK CP165

2272 \ ICM ADD HYDROGRAPHS AT Cl?165 \
2273

."" H~~
2 22.84 .r

2274 KK D165
2275 KM DIVERT TO CP180 FROM Cl?165
2276 DT DI180
2277 DI 0 1000 5000

• 2278 DQ a a 4000

2279 KK Rl.65
2280 J<M ROUTE FLOW FROM CPIE5 TO Cl?179
2281 RS 7 -1 0
2282 .Re .022 .022 .04 5280 .0038
2283 RX 1000 100l lO02 1030 l075 1090 1250 2000
2284 RY 1135 1135 1135 1134 1134 1135 1133 1137

2285 RK 0163
2286 RM REIURN DIVERT AT CP163
2287 DR DI176A

2288 KK Rl.63
2289 ICM ROUTE FLOW FROM CP163 TO CP176A
2290 RS 6 -1 0
2291 RC .035 .035 .075 5280 .0040
2292 roc 1000 1001 1002 1010 '1025 1320 1620 1845
2293 RY 1197 1197 1197 1196 1196 1198 1200 1202

2294 KK 176A
2295 J<M RONOFF HYDROGRAPII nOM SUB-BASIN l76A
2296 BA .62
2297 LG .50 .00 4.32 .62 1
2298 UI 24. 24. 24. 24. 79. 89. 106. 118. 13~. 1.3 9.
2299 UI 151. 166. 182. 200. 236. 283. 318. 279. 245. 221 •

•
009012FQ4.max
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:1. .. 1

7

,3

~OH."4
"50

2053

I ,.,~.

I 62
1
:.0. ... 60

,!;l..Q71
. 69

2072

178

I'"

~ 188

2092
T~

I
i

' .. J98

r".105
,=?-111

I
_119

GREER RlINCH (REVISED BY CVL)

5D145
V

V
R145D

.<------- DI146
10133

V

V
lU33

146

lII46 .....•••••..

0'146 •••••••••••.

.-------> DI166
0146

V
V

lU46A

.<------- DI165C
SD14S

V
V

lU45E

1DI65•..•.•••••••
V
V

R146B

.<------- DI165B
4D145

V
V

R145F

.<------- 01165
0145

V
V

lUIl65

165A

20165 .••....•.....•.•••...••.•.•.••.••.•.
V

//---v-.

~V
159
iv

V
lUS9

160

CP160 .••.••••••••

. V
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I

79
.77

2191

.97

,····',07

2210

lJ.3

2229

234
2232

2"35

·...:<41

•
46

244

GREim RANCH (REVISED BY CVL)

V
RIGO

IGI

CPI51 •...•.••..•.
V

V
RI61

16:2
V
V

Rl6:2

163

11163 ••••••••••••

CPIG3 ••••••••••••

• -------> DI176A
0163

V
V

Rl63

.<------- DI15tA
D1H

V

V
R144

164A

lI164A••••••••••••

CP164A.•.•••...•.•
V .

V
n16-t.A

164

1II64 ••••••••••••

.<------- D1164
ID145

V

V
Rl4S

CI?164 .•••..•••••.

.-------> 01177
D164

V

---'<
\R~:J

009012F04.max
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~'j
~./

lIl65 .•......•.• :

.276

279

21165•••.••..... :

~ :

D16~-------> DIlao

V
V

R165

7
285

B

.<-------
D163

V
V

R163

DIl76A

n05

.3

32

-U.38

53
SI

54

176A

Cl?176A :

.-------> DI191
D176A

V
V

R176A

177A

CP177A .•••••••••••

V
V

R177A

177

lI177 .•••••.•••.•

.<-------
D164

V
V

Rl64

CPl77 ••••••••••••

V
V

Rl77

178

CP178 .•..••••...•
V
V

R178

DU77
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RJ.99

200

CP200

AFR2.F3

RR200

141

R141

14111.

CPHl,A

R141A

1.42

CP142

R142

1.43

CP143

R143

0130

R130

1.44

11144

CPl44

0115411.

D1H

1U44

01."511.

R1.45A

D131

R1.31

145

1I145

CP145

01164

1.0145

DI1.55

2.0145

R145B

DIl65B

62.

216.

216.

734.

709.

484.

478.

214.

571.
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305.

690.

645.

300.

921.

900.

638.
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328.
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1199.

93.

1105.

1077.

287.

:1.31.9.

1289.

1405.

1358.

297.

1435.

2498.
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1710.

746.
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793.

13.67

12.67

14.92

15.42

12.33

12.42

12.17

12.33

12.50

13.00

12.50

12.92

13.00

12.92

13.08

13.42

14.00

13.00

13.63

13.08

13.08

13.08

13.33

13.08

1.3.25

13.50

13.50

14.00

13.08

14.00

14.00

14.00

14.00:

14.00

14.00

14.25

14.25

15.

34.

49.

634.

631.

50.

50.

16.

65.

65.

63.

127.

127.

62.

188.

188.

165.
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69.

232.

416.
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394.
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63.

453.
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228.

800 •

293.
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4.
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12.

295.
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12.
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32.

16.
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58.
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5.
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1.14.
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16.
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272.

57.

2i5.
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142.

91.

2.

4.

146.

146.

6.

6.

2.

8.

a.

8.

15.

15.

7.

23.

23~

20.

20.

8.

28.

50.

3.

47.

47.

8.

55.

55.

70.

70.

8.

76.

131.

27.

103.

35.

68.

58.

44.

0.11

0.29

0.40

32.10

32.10

0-47

0.47

0.15

0.62

0.62

0.51

1.13

1.13

0.50

1.63

1. 53

5.37

5.37

0.51

6.05

7.68

7.68
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7.58

0.49

8.1.7
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775. 14.92

746. 14.00

745. 14.42

297. 13.08

1845. 14.75

U42. 14.83

608. 12.33

594. 12.42

409. 12.42

996•. 12.42

893. 12.58

310. 13.00

1087. 12.58

925. 13.0B

. '

•

HYDROGRAPH AT
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DIl66

D146
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10165

R146B
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Rl45P

0145

RlI165

165A
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R146C

159

Rl59
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CP160

lU60

161

CP161
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1U63

CP163

DI176l'.
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727.
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1565.
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14.33
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13.67

15.50

14.42

14.83

13.17

13.50

13.50

13.50

13.50

13.58

14.33

14.93

13.58

13.67

14.25

12.50

13,17 i

12.92

13.00

13.00

0.08

147.

147.

62.

85.

85.

203.

199.

124

304.

376.

99.

277.

277.

62.

61.

330 •

330.

360.

352.

293.

290.

64.

978.

978.

6l.

61.

44.

105.

105.

62.

165.

165.

34.

34.

99.

132.

295.

O.

5l.

5l.

18.

33.

33.

62.

62.

31.

92.

122.

25.

97.

97.

18.

18.

115.

115.

9l.

91.

73.

73.

16.

289.

289.

15.

15.

11.

26.

26.

IS.

41.
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8.
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25.

33.
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O.
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9.'

16.
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30.
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H ..

59 .
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47.

9.

9.

55.
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35.
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8.
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7.

5.

13.

13.

7.

20.

20.

4.

4.

12.

16.

35.

O.

11.63

11.63

1l.63

11.63

11.63

15.93

0.90

15.02

18.49

18.49

18.49

11.63

11.63

18.49

18.49

11.63

11.63

11.63

11.63

0.45

18.50

18.50

D.5S

0.58

0.39

0.97

0.97

0.50

1.47

1.47

0.25

0.25

0.75

1.00

2.47

2.47
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15G5. 13.00

1519. 13.17

93. 13.08
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1U63
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~64A

lll64A

CP164A

RJ.64A

164
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10145

RI45

0'164

01177

0164

RlG4
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11165

21165

CP165

01180

0165

RIG5

D163

RI63

176A

CP176A

DIl9l

D176A

1U76A

177A
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IU77A
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lll77

0164

1U64

0'177

297.

1669.

2975.

3487.

2487.

1000.

1000.

a.

a.

327.

3:n.

O.

322.

298.

293.

493.

488.

291.

684.

257.

224.

738.

13.08

13.67

14.58

14.75

14.75

13.00

16.17

a.08

0.08

13.25

13.25

0.08

13.25

13.50

13.08
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13.33

13.25
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22.

22.

66.

81.

369.
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6B.
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228.

228.
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73.

5G6.

562.

64.

622.

1595.

2108.

1108.
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HEG-RAS Plan: LOMR River: REEMS ROAD Reach: 1 Profile: PF 1

746.00 1189.30 1193.38 1194.11 0.005670 6.86 108.79 42.62 0.76

746.00 1187.20 1191.35 1191.97 0~00486B 6.32 117.95 46.72 0.70

746.00 1183.90 1187.91 1188.68 0.006259 7.05 105.87 42.94 0.79

746.00 1181.50 1185.94 1186.531 0.004463 6.15 121.34 46.93 0.67

746.00 1180.90 1184.73 1184.99 0.002382 4.57 237.01 261.33 0.50

1539.00 1179.80 1183.66 1183.66 1184.12 0.005316 7.10 352.04 330.56 0.75

1539.00 1176.70 1181.41 1181.41 1181.82 0.004421 6,63 379.48 362.00 0,68

1539.00 1174.60 1179.38 1179.38 1179~79 0.003786 6.42 412.14 449.05 064

1539.00 1172.00 1176.99 1177.39 0.003503 6.29 446.25 557.07 0.62

1539.00 1171.30 1175.68 1175.68 1176.01 0.003472 6.04 492.10 664.54 0.61

1539.00 1169.90 1174.55 1174.55 1174.85 0.002948 5.86 526.79 708.48 0.57
1617.00 1168.40 1173.12 1173.38 0.003381 5.86 567.57 778.22 0.60

1617.00 1167.40 1171.78 1171.78 1172.00 0.003403 5.76 617.91 933.54 0.60

1845.00 1163.10 1166.68 1167.24 0.003426 6.04 305.57 100.85 0.61

1845.00 1162.20 1166.16 1166.62 0.002597 5.48 336.39 104.18 0.54

1845.00 1161.10 1164.78 1165.38 0.003738 6.22 296.58 99.98 0.64

1845.00 1159.40 1162.69 1163.49 0.005902 7.21 256.03 97.62 0.78

1845.00 1157.50 1161.50 1161.95 0.002513 5.42 340.32 104.67 0.53
1845.00 1156.20 1160.70 1161.06 0.001782 4.82 382.56 108.32 0.45

1845.00 1155.30 1160.05 1160.39 0.001580 4.63 398.29 111.88 0.43
1845.001 1155.00 1159.43 1157.54 1159.77 0.001497 4.67 394.66 102.08 0.42

Culvert
1845.00 1154.20 1157.31 1157.91 0.004464 6.25 295.17 113.17 0.68
1845.00 1152.00 1155.54 1156.16 0.004082 6.32 291.96 102.80 0.66

1845.00 1150.30 1153.65 1154.34 0.004843 6.67 276.66 102.18 0.71

1845.00 1148.40 1152.10 1152.68 0.003657 6.11 301.98 102.94 0.63

1845.00 1147.00 1150.55 1151.151 0.004015 6.24 295.44 104.63 0.65

1845.00 1145.30 1149.33 1149.80 0.002706 5.51 334.60 106,08 0.55
1845.00 1143.90 1149.24 1149.35 0.000462 2.71 687.13 273.62 0.24

1845.00 1144.00 1149.31 1149.31 0.000021 0.44 4226.21 1622.43 0.05

1845.00 1145.62 1148.84 1148.84 1149.27 0.002782 5.35 376.70 453.33 0.98
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LOMR - Channel

River= REEMS ROAD Reach = 1 RS = 9515 STA 95+15
LOMR - Channel

River =REEMS ROAD Reach = 1 RS = 91 H STA 91 +14
LOMR· Channel

River = REEMS ROAD Reach = 1 RS c 8517 STA 85+17
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River = REEMS ROAD Reach = 1 RS = 8117 STA 81+17
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LOMR - Channel

River =REEMS ROAD Reach =1 RS =6065 STA 60+65
LOMR - Channel

River =REEMS ROAD Reach =1 RS =5914 STA 59+14

LOMR - Channel
River =REEMS ROAD Reach =1 RS =5603 STA 56+03
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LOMR - Channel

River = REEMS ROAD Reach = 1 RS = 3200 STA 32+00
LOMR . Channel

River = REEMS ROAD Reach = 1 RS = 2803 STA 28+03
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LOMR - Channel

River =REEMS ROAD Reach =1 RS =796 STA 7+96
LOMR - Channel
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CHECK-RAS Program, XS Check
Cross 3ection Location and A1igluuent Review

Project File: C:\Documents and Settings\brent\HecRas\GreerRanch\lomr\backup\LC.prj

•

n File: C:\Documents and Settings\brent\HecRas\GreerRanch\lomr\backup\LC.p01
metry File: C:\Documents and Settings\brent\HecRas\GreerRanch\lomr\backup\LC.g01

ow File: C:\Documents and Settings\brent\HecRas\GreerRanch\lomr\backup\LC.f01
Report File: C:\Documents and Settings\brent\HecRas\GreerRanch\lomr\backup\LC.xs
Selected profiles: PF 1
Date: 9/12/2007
Time: 1:33:15 PM

SECNO Len Lob Len ChI Len Rob TopWdthAct Q Total Flow Code

REEMS ROAD, 1
9515 401 401 401 42.62 746
9114 597 597 597 46.72 746
8517 400 400 400 42.94 746
8117 452 452 452 46.93 746
7665 216 216 216 261. 33 746
7449 196 196 196 330.56 1539
7253 399 399 399 362 1539
6854 401 401 401 449.05 1539
6453 388 388 388 557.07 1539
6065 151 151 151 664.54 1539
5914 311 311 311 708.48 1539
5603 402 402 402 778.22 1617
5201 400 400 400 933.54 1617
5000 199 199 199 100.85 1845
48.01 398 398 398 104.18 1845
4403 403 403 403 99.98 1845
4000 390 390 390 97.62 1845
3610 410 410 410 104.67 1845
3200 397 397 397 108.32 1845
2803 400 400 400 111.88 1845
2600 197 197 197 102.08 1845
2550 CHOLLA ST.-Up.550 CHOLLA ST.-On
.403 411 411 411 113.17 1845

'1.992 407 407 407 102.8 1845
1585 389 389 389 102.18 1845
1196 400 400 400 102.94 1845
796 400 400 400 104.63 1845
396 377 377 377 106.08 1845
34 34 34 34 273.62 1845
0 39 39 39 1622.43 1845

-39 0 0 0 453.33 1845
-------------------------------------------

B=b1ocked obstruction XS SC 05
C=critial depth XS SC 03
D=divided flow XS SC 01
E=cross section extended XS SC 02
K=known water-surface XS SC 04

DISTAl'lCE CHECK
-------------

SPACING CHECK
------------

INEFFECTIVE FLOW CHECK

DISCHARGE CHECK

•

CATION CHECK
._------------

BOUNDARY CONDITION CHECK

XS BC 02 The name of the stream is REEMS ROAD, 1
Normal S = .005 is specified as the downstream boundary
for profile PF 1

E
E,C
E,C
E,C
E
E,e
E,C
E
E,C

o

D,C
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Technical Data Notebook Appendix A

•

A.2.5 Greer Ranch HEC-RAS Model Provided bv CVl

Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03
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HEC-RAS version 3.1.3 May 2005
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 second Street
Davis, california
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********************************************************************************

PROJECT DATA
project Title: Reems Infra
proJect File: reems.prj
Run Date and Time: 10/31/2007 9:51:00 AM

project in English units

****************************************************************************~r***

PLAN DATA

plan Title: LOMR
plan File: G:\projects\07\07-027 on-call Flood Control District\Ol - Reems Rd
CLOMR\Hydro\References\cvL - GreerRanch\reems.p01

Geometry Title: LOMR
Geometry File: G:\projects\07\07-027 On-call Flood control District\Ol - Reems Rd

CLOMR\Hydro\References\cvL - GreerRanch\reems.g01

Flow Title Flow 01
Flow File : G:\projects\07\07-027 On-call Flood control District\Ol - Reems Rd

CLOMR\Hydro\References\cvL - GreerRanch\reems.f01• plan summary Information:
Number of: Cross sections

culverts
Bri dges

12
2
o

Multiple openings
Inline Structures
Lateral Structures

o
o
o

computational Information
Water surface calculation tolerance
critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation options
Critical depth computed only where necessary
conveyance calculation Method: At breaks in n values only
Friction slope Method: Average conveyance
Computational Flow Regime: subcrltical Flow

********************************************************************************

FLOW DATA

Flow Title: Flow 01
Flow File: G:\projects\07\07-027 on-call Flood Control District\Ol - Reems Rd
CLOMR\Hydro\References\cvL - GreerRanch\reems.f01

Flow Data Ccfs)
*************************************************************
i, River
,', REEMS ROAD

Reach
1

RS
2600

*
"

PF 1 "
1845 "

***********1r*************************************************

Normal S =

upstreami:profile

PF 1

Reach

1
,',"i,i, t, ,',.', ..',
*************************************************************************************************

Boundary conditions
*************************************************************************************************

" River
Downstream

" REEMS ROAD
0.005 "• *************************************************************************************************
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• **********************************************1:*********************************

SUMMARY OF MANNING'S N VALUES

River:REEMS ROAD
*****************************************************************

Reach River Sta. n1 * n2 n3
*****************************************************************
1:1 * 2600 * .03* .03" .03"
"1 " 2550 *Culvert " i: "::

"1 'I. 2403 'k .03" .03* .03*
"1 " 1992 if .03" · 03" .03"
"1 "1: 1585 "!: .03" .03" .03*
"1 "'If 1196 * .03" .03" · 03"
"1 ..'( 796 " .03" .03" · 03"
"1 " 396 ..'( .03" .03" · 03"
*1 " 295 "!: .03" .03" .03"
"1 " 93 ..'( .03* .03" .03'-'
"1 ..'( 43 i. .03" · 03" .03"
}'(1 " 7 " .03" · 03" .03"
"1 " -100 "culvert )'( * if

"1 ..'( -266 " .03" · 03'-' · 03"
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: REEMS ROAD
*****************************************************************
..', Reach 1: River Sta. ir Left 1. Channel * Right "
*****************************************************************
"1 1: 2600 " 197" 197'" 197"
1'1 ~': 2550 "culvert '1: i: *
"1 .. 2403 1: 411" 411'" 411'"
"1 .. 1992 .. 407'" 407* 407"
"1 .. 1585 .. 3891' 389" 389*
"'1 -:: 1196 i: 400" 4001' 400"
"1 1': 796 * 400" 400" 400"

• *1 1: 396 .. 396'" 396" 396"
"1 .. 295 ~.( 202'-' 202* 202"
"1 " 93 * 50" 50* 50"
"1 ~': 43 i: 36" 36" 36"
"1 .. 7 ~': 259" 259" 259"
"1 " -100 "Culvert '1: ~': 1:

'-'1 " -266 .. 0'-' 0'-' 0"
*****************************************************************

******************************************************************1,*************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: REEMS ROAD

*******************************************************
,-, Reach "Ri ver Sta. ,-, Contr. "Expan. ,',
*******************************************************
"1 ~': 2600 1: .1'" 3'-'
"1 ~': 2550 "culvert " 1:

"1 ~': 2403 " .1" 31,

"1 ~'( 1992 * 11' 3"
"1 i: 1585 " 1" 3"
*1 .. 1196 1( 1" .3'-'
"1 " 796 if .1" 3"
"1 .. 396 " 1" 3"
'-'1 " 295 1( 1" 3"
"1 ~.( 93 " 1" 3"
*1 1'. 43 ~': .1" 3"
"1 " 7 ~'. 1" 3'"
"1 }'( -100 "culvert .. ~'(

"1 .. -266 .. .1'" 3"
*******************************************************

•
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Technical Data Notebook

• Appendix B: General Documentation and Correspondence

8.1 Special Problem Reports

Note: There are no Special Problem Reports associated with this submittal

8.2 Contact Reports

Note: There are no Contact Reports associated with this submittal.

8.3 Meeting Minutes

8.4 General Correspondence

Note: There is no General Correspondence associated with this submittal.

8.5 Contract Documents

•

•

Appendix B

Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03



•
Flood Control District
of Maricopa County

Date:

To:

From:

Subject:

INTEROFFICE MEMORANDUM

March 17, 2009

Tim Phillips, P.E., Chief Engineer and General Manager

Mark Mayer, Sr. Civil Engineer, Planning and Project Management Division'7l! '2--

Reems Road Channel and Basin (FCD2007C016)

•

•

A Conditional Letter of Map Revision (CLOMR) request for the subject District project is ready to
submit to FEMA. Please sign the attached FEMA Overview and Concurrence form for inclusion in
the Technical Data Notebook to be submitted in support of the request.

This submittal requests that FEMA conditionally revise portions of two Flood Insurance Rate Maps,
based upon the future completion of the channel and basin project. Approximately 1 V2 miles of
existing Zone A along Reems Road from just north of Peoria Avenue in Surprise, south through
unincorporated Maricopa County to Olive Avenue, and between Olive Avenue and Falcons Dune
Golf Course in Glendale will be revised. Officials from Glendale and Surprise have signed their
respective copies of the Overview and Concurrence Form.

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



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

2801 West Durango Street

Phoenix, Arizona 85009

Phone: 602-506-1501

Fax: 602-506-4601

TT: 602-505-5897 February 5,2009

Mr. Larry Broyles, Gty Engineer
City of Glendale
58580 W Glendale Ave, 3rd Floor
Glendale, AZ 85301

RE: Conditional Letter of Map Revision Request for RewlS Rd. Channel and Basin

•

•

Dear Mr. Broyles:

The Flood Control District requests the Gty of Glendale's concurrence for the above referenced
request that FEMA conditionally revise portions of two of the Flood Insurance Rate Maps for
the Gty based upon the future completion of the District's Reems Road channel and basin
project. The Technical Data Notebook (TDN) transmitted with this letter includes all the forms,
and hydrologic and hydraulic information to be submitted to FEMA in support of the request.

If the Gty concurs with the request, please sign the Overview and Concurrence form, which is
flagged in the TDN, make a copy of the form for the IDN (which is the Gty's copy), and return
the original form to me.

Should you have any comments, or questions concerning this request, however, please contact
me. We would appreciate your response by February 27.

Sincerely,

~if;;l/ IIJi
1/7/! /t'. "(

~rk~yerY~
Senior Gvu Engineer
(602) 506-6726

Attachment: TDN



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

2801 West. Durango Street

Phoenix, Arizona 85009

Phone: 602-506-1501

Fax: 602-506-4601

TI: 602-505-5897

February 5, 2009

Mr. Robert Maki, City Engineer
City of Surprise
12425 W Bell Rd.
Surprise, AZ 85374

RE: Conditional Letter of Map Revision Request for Reerns Rd. Channel and Basin

•

•

Dear Mr. Maki:

The Flood Control District requests the City of Surprise's concurrence for the above referenced
request that FEMA conditionally revise portions of two Flood Insurance Rate Maps. Based
upon the future completion of the District's Reerns Road channel and basin project, the District
is proposing a revision of the Flood :Hazard Area along Reerns Road, including a slight change
extending approximately 200 feet north of Peoria Avenue in the City of Surprise. The Technical
Data Notebook (1DN) transmitted with this letter includes all the forms, and hydrologic and
hydraulic information to be submitted to FEMA in support of the request.

If the City concurs with the request, please sign the Overview and Concurrence form, which is
flagged in the TDN, and contact me for pick up of the TDN. Please also contact me should you
have any comments, or questions concerning this request. Your response by February 27 would
be appreciated.

Sincerely,

/0 7 fJ'/11,. I 'I ~I

//(?J;L, /; i/!{)j _._
/',j

MarkMa~r/
Senior Civil Engineer
(602) 506-6726

Attachment: TDN



TRANSMITTAL FORM

FROM: KRISTYN VAN METERTO:

Company:

Address:

BOBBIE OHLER

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
2801 W. DURANGO ST
PHOENIX, AZ 85009

Project Name:

Project Number:

Date Sent:

REEMS RD CLOMR

HRC 07-027-01
FCD 2007 C016 (1)

12/16/2008

Phone: 602-506-2943

RE: REEMS CLOMR

DESCRIPTION _
Bobbie -

•

Attached are two copies of the Reems CLOMR documentation notebook and maps.
need anything else, please let me know.

Thanks,
Kristyn

•

If you

Land Planning' Hydrology' Land Development· Civil Infrastructure· Surveying' Graphic Services



• Ms. Bobbie Ohler
Project Manager
Flood Control District of Maricopa County
2801 WDurango Street
Phoenix, AZ 85009

December 11, 2008

•

•

Re: Comments on Reems Road Channel and Basin CLOMR Technical Data Notebook

Dear Ms. Bobbie Ohler,

Hoskin Ryan Consultants, Inc. has reviewed the comments by Mark Mayer dated November
20, 2008. This letter documents the changes that have been made in the Technical Data
Notebook to address these comments.

Comment 1: Table of Contents pages should be sealed; and the CD and its contents should be
mentioned.
Response: An engineer seal has been put on the Table of Contents, and a reference to CD has
been added to section 1.3.

Comment 2: Page 3, last paragraph of section 1.3, first sentence, appendix should be
appendices; and the CD should also be referenced.
Response: Done.

Comment 3: Page 4, 2.1 Study Documentation Abstract. Section 2.1.3 FEMA Technical
Review Contractor is: FEMA National Service Provider, 3601 Eisenhower Ave, Alexandria, VA
22304-6425
Response: Done

Comment 4: Section 2.1.6, Local Technical Reviewer is us, and our internal reference number
is 2007C016.
Response: Done

Comments 5-8 are for MT-2 Form 1

Comment 5: Page 1, Section B. Overview, should include the communities of Glendale and
Surprise.
Response: Done

Comment 6: Page 2, Section C, Review Fees says $4400 is included with the CLOMR request.
Who is going to provide the fee?
Response: FCDMC should provide the fee .

201 West Indian School Road. Phoenix. AZ 85013-3203 I Office (602) 252.8384 I Fax: (602) 2528385 I www.hoskinryancom

Land Planning I Hydrology I Land Development i Civil Infrastructure I Surveying I Construction Services I Graphic Services



• Comment 7: In Section 0, Signature, my name and contact information can be put in the
requestor's box.
Response: Done

Comment 8: Separate pages will need to be completed with signatures for the communities of
Unincorporated Maricopa County, Glendale, and Surprise, and copies of the TON should be
provided for each community.
Response: Done

Comments 9-11 are for MT-2 Form2

Comment 9: Page 1, Section A. Hydrology should probably not include FIS and revised cfs
values, since only a revised Zone Ais proposed, and there are not currently cfs in the FIS, nor
will there be as a result of this study.
Response: Flow values have been removed.

Comment 10: Section BHydraulics. Since #3 indicates models were reviewed with CHECK
RAS, there should be at least some discussion of the results of that review, if not ahard or
electronic copy of the results. (Although the CD contains a number of files in addition to those
needed for the modeling, no CHECK-RAS file was found.)
Response: An electronic copy of CHECK-RAS results is provided on the CD with the TON.

• Comment 11: In #4, FEMA may want to see apre-project conditions model.
Response: The pre-project conditions analysis is in Appendix A 2.1, Excerpt from White
Tanks/ Agua Fria ADMS (WLB, 1992). There was no HEC-RAS prepared for pre-project
conditions.

Comment 12 is for MT-2 Form 3

Comment 12: Page 2 Section B. Channelization, indicates drop structures are included but
does not indicate abasin is included. Although the plan and profile sheets identify grade
control structure, no drop structures were found. This should be clarified or revised.
Response: Revision has been made to indicate adetention basin is included and that no drop
structures are included.

•

Comment 13: Section 3 Survey and Mapping information's last sentence/paragraph sounds as
if the culvert at Peoria should already be in place as part of Greer Ranch. If these culverts were
designed for Greer Ranch, but are being installed as part of this project, then I suggest that be
clarified in Section 1 Introduction, and that the last sentence of Section 3 be deleted.
Response: The culverts at Peoria Ave have been recently installed by the City of Surprise for
this project. It is now clarified in Section 1 Introduction.

Comment 14: Section 4 Hydrology should have subsections per State Standard Attachment
SSA1-97; and the subsections under subsection 4.2 should provide details of the corrections
made by FCD to the "effective" (LOMR) model.



•

•

•

Response: Subsections have been added and details of the corrections to the Greer Ranch
HEC-1 have been given.

Comment 15: Page 7. On the fourth line, should be added that the capacity of the Olive Ave.
culverts is also shown in Appendix 0.5.1. In addition to discussing the overflow of the Peoria
and Olive Ave. culverts, the overflow of the other proposed culverts should be discussed.
Response: The reference to Appendix 0 5.1 has been added. The purpose of discussion on the
Peoria and Olive Ave. culverts is to update the diversions at those locations in HEC-1 (Le.
01180 and 0/193). To be consistent with the WLB and CVL HEC-1 modesl, no diversion is
modeled for the other culverts. Therefore, no discussion is brought up regarding the other
culverts.

Comment 16: Page 8. Section 5 is either covered already, or should be covered in other
sections. Section 5.1 should state the version of model used, and how the starting water
surface elevations were derived.
Response: Section 5 has been modified. HEC-RAS version number and the boundary
condition have been added.

Comment 17: Page 10. Section 5.5.3 should state whether the proposed water surface is
entirely below the existing surrounding grade, with no berms along the proposed channel.
Response: Description has been added..

Comment 18: Page 11. Section 5.7 should have subsections per SSA1-97, and model
(including CHECK-RAS) warnings, etc. should be addressed. This would also be a good place
to discuss the reasons and significance of decreases in water surface elevations upstream
from some cross sections.
Response: Subsections have been added to Section 5.7. The warning messages are
discussed in this section.

Comment 19: Page 15, Section 7.4 Flood profiles should acknowledge that aprofile is
included in Appendix E.5.
Response: The profile has been acknowledged in Section 7.4.

Comment 20: Figure 3A and B. Annotated FIRMs and 100 Year Floodplain maps should be
revised to retain most of the existing Zone Aalong the east side of the proposed channel for its
entire length, and along the west side between the basin and Olive Ave. due to overflows of the
proposed culverts and channel.
Response: Revisions have been made.

Comment 21: Both the annotated FIRMs and the Floodplain maps should have more complete
legends and leader lines distinguishing proposed Zone Aboundary lines from existing; and the
various dashed lines on the blown up project location on Sheet 1 of the 100 Year Floodplain
plans should also be identified in the legend .
Response:Oone.



•

•

•

Comment 22: Survey (flight) dates, or the source of topographic information, should be on
Sheet 1 of the 100 Year Floodplain plans. .
Response: The topographic information was obtained from FCDMC, and it has been noted on
Sheet 1.

Comment 23: Appendix A.2.2 Construction Plans, Plan and Profile sheets 1 and 2 of 2, dated
8/14/2008, labeled Design Information Sketch, match the HEC-RAS model, but only cover a
portion of the channel. This section of the channel is also depicted on Plan and Profile sheets
30 and 31 of 59; however, these sheets depict aflat channel bottom and low flow channel that
do not correspond to the HEC-RAS model. This should be clarified.
Response: The Design Information Sketch should supersede Sheets 30 and 31. Sheets 30 and
31 have been removed.

Comment 24: Appendix 8.5 Contract Documents should include the scope that is referred to in
the included Notice(s) to Proceed.
Response: The scope has been added.

Comments 25: Appendix 0.6 Hydraulic Calculations, if it is to be further divided into
subsections. I suggest it would be more helpful to have 0.6.6 be the Schematic, D. 6.3 the
Summary output, and 06.4 Cross Sections. Otherwise, it is unnecessary to have a subsection
0.6.1, if it is the only subsection. Subsection dividers (colored/tabbed sheets) would also be
helpful.
Response: Appendix 0 has been subdivided.

Comment 26: Appendix E: Hydraulic Analysis Supporting Documentation. E.1 and E.3 Tables
are unnecessary (only photos, calculations, etc. used to determine "n" or "c&e" values). A
note similar to the one used for E.2 could be added to the "Table of Contents" of Appendix E
under E.1 and E.3. E.5 should be subdivided further (see comments on Appendix 0.6, above),
with the Profile being its own subsection.
Response: Tables for E.1 and E.3 have been removed. E.5 has been subdivided.

Should you have any question, please contact me at (602)252-8384.

Sincerely,

Kristyn Van Meter
Project Engineer

EXPIRES 3/31/2011
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Hoskin. Ryan Consultants, Inc.
201 West Indian School Road
Phoenix, AZ 85013
Tel: (602) 252-8384
Fax: (602) 252-8385
admin@hoskinryan.com

MEETING MINUTES

DATE: December 18, 2007

PROJECT NAME: Reems Rd CLOMR PROJECT NO: HRC 07-027-01
FCD 2007 C016

•

•

PERSONS PRESENT: Paul Hoskin, HRC
Kristyn Van Meter, HRC
Peng Zhang, HRC
Bobbie Ohler, FCDMC
Jeff Riddle, FCDMC
John Holmes, FCDMC
Michael Duncan, FCDMC
Lynn Thomas, FCDMC

PURPOSE:

DISCUSSION:
1. HRC has modeled the 90% plans in HEC-RAS and prepared preliminary floodplain

maps for review.
2. Question: how to tie-in channel to box culvert at Peoria, not on FCD plans?

Answer: Design of channel tie-in to box culverts at Peoria Ave has not been
finalized by CVL or approved/accepted by FCD. To date, HRC has modeled the
tie-in as shown on the set of plans obtained from CVL.

3. Channel design notes per Jeff:
a. Shape of the weir structure has changed to follow contours of basin.
b. Bottom width of channel has increased, and changed from constant width to

varying width.
c. Channel is concrete-lined adjacent to the weir structure.

4. Question: how was change in Q at spillway determined?
Answer: Water surface at the weir was defined using a beta version of HEC-RAS by
Bing Zhao - Jeff will get us the model for our documentation.

5..Question: Set of 100% plans that HRC was given do not show contours, and have
locations where plan does not match profile.
Answer: Yes - the plans are not finalized. Jeff to get us final set of plans and
drawings.
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•

•

6. Ouestion: Width of channel at Falcon Dunes Golf Course as shown on CAD files is
different than in the HEC-RAS model received from FCD. Does the HEC-RAS
reflect the existing dimensions of the channel?
Answer: FCD not sure, will need to check and let us know.

7. ERM on plans would be for in-house reference only, not required by FEMA. FEMA
will want to see Datum, and we can add GDACS (NAVD88) points on the maps for
reference.

8. Need to add tie-ins to floodplains at north and south ends of study - get from
FEMA maps and approved LOMR to the north.

9. Change stationing for HEC-RAS cross-sections to stationing corresponding to
plans. Numbers in feet.

10. Show floodplain as Zone A. Include elevations on workmaps, but call out as Zone
A on workmaps, annotated FIRM, and in TON.

11.0uestion: were there any calculations done reo losses in the long CBC due to
bends?
Answer: Jeff will check with Bing, and get us supporting info.

ACTION ITEMS:
1. FCD will get the following items to HRC during the week of 12/17:

a. Project CAD files - including new weir/spillway
b. Ponded water surface info and analysis
c. Lateral weir HEC-RAS model which determined overtopping Q
d. Correct width/geometry for Dysart Drain at inflow to Falcon Dunes Golf

Course
e. Calculations reo head losses in CBC with bends.

2. HRC will revise the HEC-RAS per any changes in the channel plans.
3. HRC will prepare a draft TON and maps for submittal to FCD by the end of

January.
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FLOOD CONTROL DISTRICT of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009
(602) 506-1501
Fax (602) 506-4601

NOTICE TO PROCEED

TO: Paul Hoskin, Principal
Hoskin Ryan Consultants, Inc.
201 Wefct Indian School Road
Phoenix, AZ 85013-3203

September 5, 2007

SUBJECT: PCN
FCD Contract No.
Assignment No.

470.12.31
2007C016

1

Low Org 6975

•

Reems Road Channel and Basin Project - CLOMR Preparation

Your not-to-exceed cost estimate of $44,141.50 for Assignment NO.1 has been received and accepted
for this project with a completion date of 3/30/2008. You are hereby authorized to proceed with the
work for the referenced project as originally described in the Scope of Work. Please specify the
contract title, contract number, assignment number, and the dates of the completed service on all
related correspondence, including the invoice. Send the invoices and certificates of performance to the
attention of Finance Department, Flood Control District of Maricopa County. The certificate of
performance must be dated on or after the final invoice date and must accompany the final invoices.

The Consultant shall provide engineering services to prepare a Conditonal Letter of Map Revision
(CLOMR) for the Reems Road Channel and Basin Project. Tasks include data collection and
coordination, hydraulic modeling, and preparation of the Technical Data Notebook, per attached
detailed Scope of Work. The assignment shall be completed by March 30, 2008.

If at any time during the project assignment a material change in the scope of services to be provided
occurs, causing an increase in the original cost estimate shown here, you must provide the District with
a written explanation of the additional work along with an estimate of additional costs. No additional
work shall commence prior to written authorization by the District. No claims for additional work shall
be accepted that have not received prior District approval.

•
SIGNED:

Bobbie Ohler, PE.
Project Manager

Timothy S Phillips, P.E.
Chief Engineer and General Manager
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August 17, 2007

Bobbie Ohler, P.E.
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, AZ 85009

Re: Proposal to Prepare a Conditional Let1er of Map Revision (CLOMR) forthe Reems Road Channel
and Basin Project

Dear Bobbie:

Hoskin Ryan Consultants, Inc. (HRC) is pleased to sUbmit this proposal for professional services for
tile above referenced project. We will perform the following services for the fees listed below:

SCOPE OF WORK:
Preparation of a Federal Emergency Management Agency (FEMA) Letter of Map Revision (CLOMR)
request for the Reems Road Channel and Basin Project, based on Flood Control District of Maricopa
County 90% Engineering Plans.

1.0 Data Collection and Review
1.1 Obtain existing survey, mapping data, hydmlogy data, hydraulic models, and

construction plans from the Flood Control District.
1.2 Obtain hydraulic model for the box culvert at Peoria Avenue
1.3 Obtain flowrate infol'mation from developer of pmperty north of Peoria Avenue and

Reems Road, for inclusion in the CLOMR.
14 Field review, including photography, of study area, study limits, and project features.
Note: Scope assumes that Project flow rates and hydrology, provided by the District, have
been reviewed lJy the District and do not need additional review by Hoskin-Ryan Consultants.

•

2.0 Hydraulic Modeling
2.1 Review HEC-RAS model provided by tile District.
2.2 Modify HEC-RAS model per District 90% engineering design plans.
2.3 Add box culvert at Peoria Road to HEC-RAS model, and 200 feet between current

north end of model and box culvert.
2.4 Modify HEC-RAS model using flowrates provided by the District.
2.5 Delineate the revised Zone A Floodplain.
2.6 Provide tie-ins at upstream and downstream ends of model, including matching to the

floodplain north of Peoria Ave per recent CLOMR submittal by Coe & Van Loo
Consultants.

2.7 Review resulting floodplain delineation with District staff.

201 \'Yi~;·~. IndL-d :~!fl!~ol H(l;Jd rh(j(;nl>:.;\7 (;E~ni:3 ,~~O;i ! ~J!!IC?: ·t.hrJ;~ >;:' g:~e·1 1 !.~~;{: ;GO:?'j 2:;1. rs~:n:~ ! \Vt;:w hrh~i[:l;'iLll l;crn

l:!p~l i' :);1(1;0.0 . HYrJ!DlllUV ! l.~~il:j f'n:~J;;kpfili'f1t ~ [:i'li 1 >l(.\:~li;H .. jll[r J ~;uPleV;illj I (':un~;!jllt,.lli:n ~)\~f,,,jl:{;:; I (i <i!JI1iL :~eJ\iil.c)



•
3.0 Deliverables

3.1 Prepare a letter of intent to submit CLOMR request to affected property owners. A
public meeting is not anticipated.

3.2 Prepare aTechnical Data Notebook per ADWR standards.
3.3 Prepare the applicable FEMA CLOMR forms.
3.4 Prepare an annotated FIRM per FEMA standards.
3.5 Prepare floodplain workmaps for the project reach. Workmaps to be provided in

hardcopy and digital format based on District's HIS standards for floodplain mapping.
Water surface elevations will be proVided on the Floodplain Workmaps, but no BFE's
will be shown on the FIRM.

4.0 Revisions to LOMR Request
4.1 Revisions to CLOMR package per District review comments.
4.2 Assist the District with additional requirements from FEMA, as necessary.

•
5.0 Meetings and Coordination

5.1 Two (2) meeting with District staff to coordinate and/or transfer the required data.
5.2 Coordination with District and FEMA staff, as necessary, during the course of the

project for review of project elements.

Please see the enclosed "Fee Proposal- Table AU for labor and expense amounts. Project schedule to
first FEMA submittal is anticipated to be four (4) months.

HRC appreciates the opportunity to provide this proposal and we look forward to working on your
project. If this proposal is acceptable, please sign below to indicate your acceptance and return one
original to our offices.

Please do not hesitate to call if you have any questions or would like to discuss ttle details of this
proposal.

•

Since/relY,~?

<:~=-
/11/ ~/,1 /

Paul W. ~!I-I~.(P.E.
Principal

2 of 2

Proposal Accepted and Agreed Upon
For Client

/! r·- .

By: / U--c{~ G/L(i~_

Title: tLi=.c...j)-7-1~~.~
l/

Date: Y - ? 0'-0 7
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Technical Data Notebook Appendix C

• Appendix C: Survey Field Notes

C.1 Survey Field Notes for Aerial Mapping Control

Note: Aerial Mapping was not performed as part of this study.

C.2 Survey Field Notes for Hydrologic Modeling

Note: Survey for hydrologic modeling purposes was not performed as part of this study.

C.3 Survey Field Notes for Hydraulic Modeling

Note: Survey for hydraulic modeling purposes was not performed as part of this study.

•

•
Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03
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Technical Data Notebook

Appendix D: Hydrologic Analysis Supporting Documentation

0.1 Precipitation Data

Note: Precipitation data not used in this study.

0.2 Physical Parameter Calculations

Note: No physical parameter calculations were performed as part of this study.

0.3 Hydrograph Routing Data

0.3.1 Schematic Map for Updated HEC-1

0.3.2 Discharges along Reems Road Channel

0.3.3 Routing along Reems Road Channel

0.3.4 Updated HEC-1 Output

0.4 Reservoir Routing Data

Note: No separate reservoir routing was performed as part of this study.

0.5 Flow Splits and Diversions Data - Culvert Capacity

0.6 Hydrologic Calculations - Unsteady HEC-RAS Model

0.6.1 Schematic for Unsteady HEC-RAS

0.6.2 Report for Unsteady HEC-RAS

0.6.3 Summary Table for Unsteady HEC-RAS

0.6.4 Cross-Sections for Unsteady HEC-RAS

Appendix D

Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03
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0.3.1 Schematic Map for Updated HEC-1

Reems Rd Channel CLOMR
HRC 07-027-03
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fLOOD HYDRQGRAPH PACKAGE

JUN 199B
VERSION 4.1• RUN DATE 15OCTOB TIME

(HEC-l)

17:44:14

x X XXXXXXX XXXXX X

X X X X X XX

X X X X X
xxxxxxx XXXX X XXXXX X

X X X X X
X X X X X X

X X XXXXXXX XXXXX XXX

u.s. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

DAVIS, CALIFORNIA 95616
(916) 756-1104

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI IJAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEfINITIONS Of VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED fROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AM$KK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION

NEW OPTIONS: DAMBREAK OUTfLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INfILTRATION

KINEMATIC WAVE: NEW fINITE DIFfERENCE ALGORITW1

LINE ID.. . ... 1. .. 2. . .... 3 ..
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7-31-200B JWH - ENTERED REVISED RATING CURVE fOR WEIR fLOW AT "REEMS" TO
REFLECT HIGHER Q'S ENTERING THE CULVERT AT PEORIA AND REEMS RD.

ALSO, ADDED REVISED DIlDO CARDS fOR DIVERT TO SIDE WEIR AT
"RMSBSN" TO REfLECT HIGHER INfLOW FR0l1 CP165.

7-21-2008 JWH - CHANGED DIVERT AT D179 TO INDICATE PROPOSED 2-6XIO
CULVERT AT OLIVE AVENUE AND REEMS ROAD. DELETED DIVERT CARDS
AT IDI79 AND 2D179. P.LSO ADDED ROUTED fLOW fROM CP179 TO CPI93.

7-10-2008 JWH - REMOVED THE HYDROGRAPH COMBINATION (HC CARD) AT 11165
TO SHOW THE APPROPRIATE ROUTING (R146C) OF COMBINED FLOWS
AT 2D165 IQ=I845 CfS) TO CP165, WHICH CVL USED AS DESIGN fLOW
fOR REEMS ROAD CHANNEL AT GREER RANCH (SEE CLOMR SUBMITTAL)

DATED (REVISED) MARCH 16,2004.

ADDEO SEQUENCE fOR REEMS ROAD CHANNEL AND BASIN

5 - 09 - 0 1

~vHITE TANKS AREA DRAINAGE MASTER STUDY 'UPDATE'
Or iginal HODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE
TANKS/AGUA fRJ.l\ ADNS, Date: October 1991

REVISEO BY DAVID EVANS AND ASSOC. JULY 2001

REVISED BY COE & VAN LOO CONSULTANTS INC. AUG 2002
MODI fICATIONS REfLECT DETAILED HYDRAULIC ANALYSES ALONG

REEMS ROAD AND CACTUS ROAD

REVISED HYDROLOGY HEC-l RUN FOR WHITE TANKS ADt-1S
lOO-YEAR, 24-HQUR STORM original file: WTADMS.24

SOME NOMENCLATURE CHANGES HAVE BEEN MADE PER REQUEST Of

FCDMC - 5-09-01
REVISED BY URS DATE: 5-09-01

fILE: L303M6I. DAT
REVISED BY DEA DATE: 7-31-01

FILE: DEA.DAT

REVISED BY CVL DATE: 8-01-02

FILE: REEMSREV _DAT

NOTES:
1. THIS HEC-I MODEL CONTAINS THE fOLLOWING SUPER BASINS: 'IHITE TANKS 3,

2A, 2B, 2C, 2D, 2E, 2f, 2G, 2H, 21, 2J, 2K, 2 & 3, 4 THRU 26.
2. REVISED TO REfLECT UPDATED SOILS MAPS AND NEW DEVELOPMENT.

3. AVERAGE XKSAT VALUES fOR EACH SUBBASIN WAS RECEIVED fROH fCDHC
GIS D.~T.~ AND THEN ADJUSTED fOR VEGETATION, OR LEfT AS ORIGINALLY IN
THE WLB l·lODEL.

4. fOR NEW DEVELOPI~ENTS ONLY BO'" Of REPORTED PROVIDED RETENTION
WAS INCLUDED IN THIS HODEL lAS A CONSERVATIVE EST111ATE). RETENTION

CAPACITIES WERE ESTIMATED BY EEC fOR DEVELOPHENTS WITH NO

DRAINAGE REPORTS .
5. REVISED DRAINAGE BOUNDARIES BASED UPON fIELD INSPECTION Of SUN CITY.

GRAND. COMBINED SEVERAL BASiNS TOGETHER TO >IAKE NHI BASINS 114 &115.

HEC-I INPUT PAGE
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ALSO REROUTED SUBBASINS 100A, 101, 102A AND 106 TO THE SOUTH TO 113A.
6. CHANNEL ROUTE ALONG REEMS ROAD UPDATED TO REFLECT NEW CONSTRUCTION.
7. REVISED SCS TYPE I I RAINFALL DISTRIBUTION FOR THE 24-HOUR GENERAL

STORM.
8. REViSED RAINFALL DEPTH-AREA REDUCTION FACTORS.
9. PSIF WERE ADJUSTED BASED ON THE VALUES OF XKSAT AND WERE EDITED INTO

THE DATA FILE BY THE FCDNC.
AVERAGE XKSAT VALUES FOR SUBBASINS WITH BORROW PITS (WHITE TANKS
AREAS H3 & H41 WERE ESTIMATED BY EEC.
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1348.
202.

35.
O.
O.

1014.
268.

35.
O.
O.

849.
404.

35.
O.
O.

728.
545.

35.
O.
O.

643.
634.

35.
O.
O.

0.119 21.855
12.00

557.
735.

35.
O.
o.

6.959
.37

443.
864.
102.

O.
O.

0.154
4.55
259.
985.
115.

O.
o.

0.35
.35

115.
1145.

143.
O.
O.

2
RUNOFF

1.82
LG

.18
115.

1418.
189.

35.
O.

KK
KN
BA

LG
UI
UI
UI
UI
UI

100
101
102

103
104
105
106
107
108

109
110
111

KK
KN
HC

CP2
ADD HYDROGRAPHS AT CP2.

2 3.76

.035
1100
1302

112
113
114
115
116
117

KK
KN
RS
RC
RX
RY

RCP2
ROUTE

2
.06

1000
1304

CQNBINED HYDROGRAPHS
-1 0

.06 4500
1350 1705
1302 1298

AT CP2 TO CP3.

.0111
1735 1780
1298 1303

1850
1302

2000
1305

HYDROGRAPH FROM SUB-BAS IN 3A

RCPJA
ROUTE FLOW FROM CP3A TO CP3

121.
O.
o.

181.
O.
O.

240.
O.
o.

312.
10.

O.

411.
10.

O.

.00
289.

10.
O.

.42
213 .

10.
O.

4.30
165.

32.
O.

.35
90.
47.

O.

3A
RUNOFF

.29

.15
34.
60.

O.

KK
Kt·j

KK
Kt4
BA
LG
UI
UI
UI

125
126

118
119
120
121
122
123
124•



• 2244
2245
2246
2247
2248
2249

UI
UI
UI
UI
UI
UI

22.
16l.
140.

25.
7.
O.

22.
177.
127.

22.
7.
O.

22.
212.
11l.

22.
7.
O.

49.
26l.
103.

17.
7.

O.

78.
285.

B3.
7.

O.
o.

94.
24l.

63.
7.
O.
o.

107.
21l.

42
7
O.
O.

120.
190.

39.
7.

O.
o.

130.
174.

36.
7.

O.
O.

143.
157.

36.
7.
O.
o.

2250
2251
2252

KK
KM
HC

1 !l64
ADD HYDROGRAPHS AT CP164

2 1l. 13

2253
2254
2255

KK
KM
DR

10145
RETURN DIVERT AT CP145

D!l64

.035
1001
1185

2256
2257
2258
2259
2260
2261

KK
KM
RS
RC
RX

RY

R145
ROUTE

7

.035
1000
1185

FLOW FROM CP145 TO
-1 0

.075 5280
1002 1040
1185 1184

CP164

.0058
11 70
1184

1520
1186

1910
1188

2190
1190

2262
2263
2264

KK
KH
HC

CP164
ADD HYDROGRAPHS AT CP164

2 15.08

2265
2266
2267
2268
2269

KK 0164
KM DIVERT TO CP177 fROM CP164
DT D!ln
Dr 0 295 1091 2467 4521

DO 0 22 124 352 743

7345
1329

11030
2143

2340
1159

2339
1159

.0043
2320 2338
1158 1159

TO CP165REMJI.INDER fROM CPIG4
-1 0

.075 4900
1730 2220
1160 1158

.04
1250
1162

R164
ROUTE

7
.04

1000
1164

KK
KM
RS
RC
RX

RY

2270
2271
2272
2273
2274
2275

PAGE 55

139.
155.

35.
7.

O.

O.

126.
17l.

36.
7.
O.
o

.8 9 10

104. 117.
208. 187.

44. 38.
7. 7.
O. O.

o. o.

... 7 .. .6.

9l.
238

63.
7
O.
o.

.00
76.

279.
84.

7.
7

O.

. 4. . .... 5.

.53
47.

25l.
101.

19.
7.
O.

HEC-l INPUT

. .. 3.

4.66
2l.

204.
110.
2l.

7.
O.

... 2.

.00
2l.

17l.
125.
2l.

7.

O.

. . l.

165B
RUN-OFF FROH SUB-BASIN 165B

.45

.50
2l.

156.
138.

26
7.

O.
1 !l65

ADD HYDROGRAPHS AT CP165
2 12.53

ID.

KK
Kl1
BA
LG
UI
UI
UI
UI
UI
UI

KK
KM

HC

2276
2277
2278
2279
2280
2281
2282
2283
2284
2285

LINE

•
2286
2287
2288

2289
2290
2291

KK
KM
HC

KK
Kl1
HC

2 !l65
ADD HYDROGRAPHS AT CPIB5

2 15.98

CP165
ADD HYDROGRAPHS AT CP165

2 22.84

THIS SECTION ADDED AND MODIFIED BY JI\lH 7-31-08 ['CDMe TO SHOvJ

REEHS ROAD BAS IN PROJECT
\

\

I
L,.

J
/

201
1146

2728

2065

200
1145

2607

1826

185
1145

2173
1501

1062
669

.0011
110

1137

724
416

CHANNEL
o

2200
90

11]7

512
257

BASIN NEW
-1

.035
25

1144.5

371
152

.035
5

1145

R165
ROUTE TO

3
.035

o
1146

0165 DIVERT TO CP180 fROt1 CP165 /---- .--.-.----------"

DI180HODIFIES DIVERT TO INDICATE~~:~_~~~O_~?~:~.!.: ..~E:9t?-I';'~

o 1000 2800 10000
o 1 2 7200

RMSBSN
DIVERT SIDE WEIR FLOltlS INTO REEHS ROAD B.l\SIN
THE REST BYP,n.sSES THE BASIN AND COMBINES ItlITH BASIN OUTFLOW

SSP[LL

o
o

KK
KM
RS
RC
RX

RY

KK
KM
Kl1
DT
Dr
DO

KK
KM
KM

DT
01
DO

KM
Kl1

2294
2295
2296
2297
2298
2299

2292
2293

2306
2307
2308
2309
2310
2311

2300
2301
2302
2303
2304
2305

•



KK CPRMS
KH COMBINE BASIN ,LOW WITH BY-PASS ,LOW
HC 2

,LOWS SPILLED INTO THE BASIN

10......• 1.... .2.

PAGE 56

\
l,

256
1138
1570

BASIN

228
1137

129

202
1136
76.2

HEC-l INPUT

. .3 4 5 6 7.... .8 9 10

,LOWS THROUGH THE
1125
55.4

1129.5
38

2
SPILLED

ELEV
11 .5
1127
12.5

REEHS
1

ROUTE
I
o

1125
o

RSPILL
1

RETURN
SSPILL

KK
KO
KM
RS
SV
SE
SQ

KK

KO
KM
DR

2316
2317
2318
2319
2320
2321
2322

2323
2324
2325

LINE

2312
2313
2314
2315

•

BY-PASS TO OLIVE AVENUE

END HODIFICATIONS - JWH 7-31-08

0.035
5

1124

2326
2327
2328
2329
2330
2331

KK
KM
RS
RC

RX
RY

RRMS
ROUTE

4
0.035

o
1135

BASIN OUT,LOW AND
-1

0.035
30

1134

3150

90
1127

0.0011

110
1127

170
1134.5

185
1134.5

19'0
Jl~5

/

2332
2333
2334

KK 0163
KM RETURN DIVERT AT CP163
DR DI176A

HYDROGRAPH mOl~ SUB-BASIN 176A

.035
1001
1197

PAGE 57

139.
221.

69.
7.
7.
O.
o.

131.
245.

87.
21.

7.
O.
o.

118.
279.
105.
24.

7.

O.
o.

1845
1202

1620
1200

106.
318.
117 .
24.

7.
O.
O.

89.
283.
129.
24.

7.
O.
o.

1320
1198

.0040
1025
1196

I
79.

236.
142.

37.
7.
O.
O.

INPUT

CP176A

.62
24.

200.
155.
40.

7.
O.
O.

HEC-l

4.32
24.

182.
171.
41.

7
O.
o.

mOM CPI63 TO
-I 0

.075 5280
1002 1010
1197 1196

HO"

.00
24.

166.
189
43.

7.

o
o

176A
RUNO"

· 62
.50
24.

151.
203.

46.
7.
7.

O.

R163
ROUTE

6
.035
1000
1197

KK
KH
BA
LG
UI
Ul
UI
Ul
UI
ur
Ul

KK
KM
RS
RC
RX
RY

2335
2336
2337
2338
2339
2340

2341
2342
2343
2344
2345
2346
2347
234B
2349
2350
2351

•
LINE 10 I 2 3 4. .5. .6 .. .7. . .. 8 ...... 9 ..... 10

2352
2353
2354

KK CPI76A
KM ADD HYDROGRAPHS AT CP176A
HC 2 3.09

TO CP191 mON CPI76A
2355
2356
2357
2358
2359

KK
KM
DT
01
DO

D176A
DIVERT

01 I 91
o
o

47
o

164
o

349
o

497
o

1107
60

2599
278

4968
719

8289
1444

2170
1169

2169
1169

TO CPI77A

.0064
2145 2168
116B 1169

REMAINDER ,ROM CP176A
-I 0

.04 2640
1545 2020
1170 1168

.04
1200
1172

RI76A
ROUTE

4
.075
1000
1173

KK
KN
RS
RC
RX
RY

2360
2361
2362
2363
2364
2365

KK CPI77A
KM ADD HYDROGRAPHS P.T CPI77A
HC 2 3 58

HYDROGRAPH ,ROI~ SUB-BASIN 177A

143.
157.

36.
7.
O.
o.

130.
174.

36.
7.

O.
o.

120.
190.

39.
7.
O.
O.

107.
211.

42.
7.

O.
O.

94.
241.

63.
7.

O.
o.

.00
78.

285.
83.

7.

O.
O.

.60
49.

261.
103.

17.
7.

O.

4.38
22.

212.
Ill.
22.

7.
O.

.00
22 .

177.
127.

22.
7.

O.

177A
RUNO"

· 49
· 50
22.

161.
140.
25.

7.

O.

KK

Kl~

BA
LG
UI
UI
UI
UI
UI
UI

2376
2377
2378

2366
2367
2366
2369
2370
237 I
2372
2373
2374
2375•



• 2379 KK R177A
2380 KM ROUTE FLOW FROM CPl77A TO CPI77
23Bl RS B -1 0

23B2 RC .075 .04 .04 2640 .0064
23B3 RX 1000 1200 1545 2020 2145 216B 2169 2170

2384 RY 11 73 1172 1170 116B 1168 1169 1169 1169

2385 KK 177
23B6 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 177

2387 BA .49
238B LG .50 .00 4.32 .62 .00
2389 UI 22. 22. 22. 51. 79. 96. 110. 122. 133. 147.

2390 UI 164. 182. 220. 273. 282. 23B. 209. 189. 174. 154.

2391 UI 138. 124. 111. 98. 7B. 60. 39. 39. 36. 35.

2392 UI 22. 22. 22. 11. 7. 7. 7. 7. 7. 7.

2393 UI 7. 7. 7. 7. O. O. O. O. O. O.

2394 UI O. o. O. o. o. O. o. o. O. O.
HEC-1 INPUT PAGE 58

LINE ro. . . . • . . 1. •.. . . 2. ...... 3 . .4 ..... .5 . . .6. . . 7. . .. 8 ... . . . . 9 . .10

2395 KK 11177
2396 KM AOD HYDROGRAPHS AT CP177
2397 HC 2 4.07

2398 KK D164

2399 KM RETURN DIVERT AT CP164

2400 DR DI177

2401 KK R164
2402 KM ROUTE F'LOloJ FRat1 CP164 TO CPI7?
2403 RS 11 -1 0
2404 RC .035 .035 .07 5280 .0032
2405 RX 1000 1001 1002 1020 1040 1290 1540 IB10

2406 RY 1159 1159 1159 11 58 11 58 1160 1162 1164

2407 KK CPi77
240B KH ~.DD HYDROGRAPHS .~T CPI77

2409 HC 2 16.68

2410 KK R177
2411 KM ROUTE FLOW FROM CPI77 TO CP178

• 2412 RS 3 -1 0
2413 RC .07 .04 .04 2250 .0067
2414 RX 1000 1170 1550 2020 2060 2078 2079 2080
2415 RY 1149 1148 1146 1144 1144 1145 1145 1145

2416 KK 178
2417 KM RUNOFF HYDROGR}'\PH FROH SUB-BASIN 178

241 B BA .44
2419 LG .50 .00 4.66 .53 .00
2420 UI 20. 20. 20. 46. 71. B6. 98. 109. 119. 131.

2421 Ul 147. 162. 196. 244. 253. 214. 188. 170. 156. 139.

2422 Ul 124. 112. 100. 89. 71. 55. 35. 35. 33. 32.

2423 U[ 20. 20. 20. [1. 6. 6. 6. 6. 6. 6.

2424 U[ 6. 6. 6. 6. O. O. O. O. O. O.

2425 UI O. 0 O. O. o. O. O. O. O. O.

2426 KK CP178

2427 KM ADD HYDROGRAPHS AT CP178
2428 HC 2 17.12

2429 KK R178
2430 Kl1 ROUTE FLOW FROM CP178 TO CP179

2431 RS 5 -1 0
2432 RC .075 .04 .04 2640 .0034
2433 RX 1000 1040 1560 2110 2320 2348 2349 2350

2434 RY 1137 1136 1134 1132 1132 1133 [133 1133

HEC-l INPUT PAGE 59

LINE 1D. ...... 1. ... .2. . .3. . .4. . .5. .6. .7 .. .... . 8 .. .. .9 .. .. .. 10

2435 KK 179
2436 KM RUNOFF HYDROGRAPH FROH SUB-BASIN 179
2437 BA .46
243B LG .50 .00 5.00 .45 .00
2439 Ul 20. 20. 20 _ 41. 70. 84. 97. 109. 117 . 129.
2440 U! 144. 158. 184. 225. 264. 234. 203. 181. 165. 152.
2441 Ul 135. 122. 109. 98. 86. 68. 52. 36. 35. 33.
2442 Ul 32. 20. 20. 20. 12. 6. 6. 6. 6. 6.
2443 UI 6. 6. 6. 6. o. O. O. O. O. O.

2444 UJ O. O. O. O. O. O. o. O. O. O.

2445 KK 11179
2446 KM ADD HY DROGRAPHS ~.T CP179• 2447 HC 2 17.58

2448 KK CP179



• 2449 KM ADD HYDROGRAPHS AT CP179

2450 HC 2 25.34

CAPACITY OF TWO CULVERTS UPDATED BY HRC 10-15-08

2451 KK 10179 -------- ,._---- Rev>:-2452 KM DIVERT TO CPI93 FROH CPI79
~ t.>y\

2453 KM MODI FIES DIVERT TO INDICATE -6X10 CULVERT PROPOSED AT OLIVE AVEN~
2454 KM CAPACITY OF CULVERTS IS 1420 C .----2455 DT DlI93
2456 01 0 1000 20000

2457 DQ 0 1420 1420

2458 KK 20179
2459 Kl1 DIVERT TO CPI94A FRat-I CPI79

2460 DT DII94A
2461 DI 0 240 1000 4000

2462 DQ 0 I 240 240

2463 KK R179
2464 KM ROUTE REMAINDER FROH CP179 TO CPI80

2465 RS 4 -I 0

2466 RC .07 .022 .022 5280 .0025

2467 RX 1000 1320 1700 1820 1840 1868 1869 1870

2466 RY 1124 1122 1120 1118 1118 1119 1119 1119

••• ~ ................................................................................................. I '..... l ..... ••• THE fOLLOWING SECTION TAKEN fROM NEW SUPER BASIN 2H WITH NEW SOILS·····.......... '..............................' ........ , ...................... ~ .................
HEC-l INPUT PAGE 60

LINE 10. . 1. . . 2 . . . 3 . ..•. 4 . ... 5. . .6. . . . . 1_ ••.. .6 . .9 . . .... 10

2469 KK 180
2470 KN RUNOFF HYDROGRAPH FROM SUB-BASIN 180

2471 BA .99
2472 LG .50 .00 4.90 .47 .00

2473 UI 35. 35. 35. 35. 84. 120. 138. 163. 176. 191.

2474 UI 203. 220. 238. 261. 280. 32 I. 391. 430. 449. 390.

2475 UI 350. 319. 296. 277. 255. 231. 214. 196. 178. 166.

2476 UI 146. 120. 101. 66. 62. 60. 57. 57. 41. 35.

• 2477 UI 35. 35. 26. 11. II. II. II. II. II. II.

2478 UI 11. 11. II. II. II. II. O. O. O. O.

2479 UI O. O. O. O. O. O. O. O. O. O.

KK II 180
KM ADD HYDROGRAPHS AT CPI80

HC 2 26.33

2480 KK 20133
2481 KM RETURN DIVERT AT CPl33
2482 DR IDI47

2483 KK R133
2484 KM ROUTE FLOW FROM CPI33 TO CPI47

2485 RS 55 -1 0

2486 RC .07 .07 07 6552 .0063

2487 RX 1000 1001 1720 1900 2290 2460 2619 2620

2488 RY 11 89 1189 1188 11 87.5 11 87.5 1188 1189 1189

2489 KK 147
2490 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 147

2491 BA .50
2492 LG .50 .00 4.82 .49 .00

2493 ur 23. 23. 23. 57. 84. 102. 116. 128. 140. 156.

2494 UI 175. 197. 249. 289. 278. 237. 210. 190. 174. 153.

2495 Ul 138. 123. 110. 94. 70. 50. 41. 39. 38. 27.

2496 UI 23. 23. 18. 7. 7. 7. 7. 7. 7. 7.

2497 UI 7. 7. 7. O. O. O. O. O. O. O.

2498 UI O. O. O. O. O. O. O. O. O. O.

2499 KK 11147
2500 Kl1 ADD HYDROGRAPHS .~T CP147

2501 HC 2 14 . 62

2502 KK Dl34
2503 KM RETURN DIVERT .~T CPI34

2504 DR 2DI47

2505 KK R134
2506 KM ROUTE FLO\~ FRQr1 CP 134 TO CPI47

2507 RS 7 -1 0

2508 RC .05 .05 .15 5280 .0053

2509 RX 1000 1001 1002 1020 1190 1580 2180 2700

2510 RY 11.87 1187 1187 1186 1166 1188 1190 1192
HEC-l INPUT PAGE 61

• LINE !D. . I. . .2. .3 .. .4. .5. .6. _ ... 7. . .8. ..9 .. . .. 10



• 2262 CP164.

2267 .-------> 01177

2265 0164
v
V

2270 R164

2276 165B

2286 21165.

2289 CP165.

2297 .-------> 01180
2294 0165

V
V

2300 R165

2309 .-------> SSPILL
2306 RMSBSN

2315 · (------- SSP ILL
2312 RSPILL

V
V

2316 REEMS

2323 CPRMS.
V
V

2326 RRMS

2334 · <------- 011761\

2332 0163
V• V

2335 R163

2341 1761\

2352 CPI76A ..

2357 · -------> OJ 191
2355 01761\

V

V

2360 R176A

2366 1771\

2376 CPI77I\.
V
V

2379 R177A

2385 177

2395 11177 . ...........

2400 . <------- OIl 77
2398 0164

V

V

2401 R164

2407 CP177.
V
V

2410 R177

• 2416 178

2426 CP178 ..



• 2429

2435

2445

2448

2455
2451

2460
2458

2463

2469

v
V

Rl78

179

I I179 ....••••.•..

CP179.

.-------> OIl93
10179

.-------> DI194A
20179

V
V

R179

180

•

2482
2480

2483

2489

2499

2504
2502

2505

2511

2516
2514

2519

2525

.<-------
20133

V

V

R133

1 I 147 ...

CP147

. ------->
0147

V

V

RI47

10147

147

.<-------
0134

V

V

R134

20166

148

20147

2535

2540
2538

2541

2547

1 Il48 ......•..•..

.(-------
0135

V

V

R135

CP148.

DI14 B

•

2552
2550

2555

2563
2561

2564

2570

2583
2581

. ------->
0148

V

V

R148

OIl 50

.<-------
0147

V
V

R147

20166

166

.<-------
0146

V
V

DI166



• 165a 297. 13.08 64. 16. 8 . .45

2 CO!1BINED AT
2Il65 1635. 13.67 610. 159. 76. 15.98--2 COMBINED AT

~165 ~ 14.58 1552. 439. 21t. 22.84

'- -
DIVERSION TO

01180 146. 14.58 17. 4. 2. 22.84

HYDROGRAPH AT

~ 14.58 1535. 435. 209. 22.84

-~
ROUTED TO

RI65 2732. 14.75 1534. 435. 209. 22.84

DIVERS ION TO
SSPILL 2073. 14.75 1044. 283. 136. 22.84

/ --....--.....
HYDROGRAPH AT

( RMSBSN 742. 15.33 490. 152. 73. 22.84

"-- ;

.-------HYDROGRAPH AT
RSPILL 2073 . 14.75 1044. 283. 136. 22.84

ROUTED TO
REEMS 1640. 15.42 628. 213. 116. 22.84

2 COMBINED AT /C~:S·_~ 15.33 1088. 363. 189. 22.84

"'-----_ ..- ----
ROUTED TO

RRMS 2326. 15.58 1087. 362. 188. 22.84

HYDROGRAPH AT
DI63 o. . 00 o. o. o. 2.47

ROUTED TO
RI63 O. .00 o. o. o. 2.47

HYDROGRAPH AT
176A 327. 13.25 79. 20. 10. 062

2 cm·1BINED AT
CP176A 322. 13.25 78. 20. 9. 3.09

• DIVERS ION TO
DIl91 o. .00 o. o. o. 3.09

HYDROGRAPH AT
Dl76A 322. 13.25 78. 20. 9. 3.09

ROUTED TO
R176A 298. 13.50 78. 20. 9. 3.09

HYDROGRAPH AT
177A 293. 13.08 63. 16. 8. 49

2 COI1BINW .~T

CP177A 493. 13.17 139. 35. 17. 3.58

ROUTED TO
R177A 488. 13.50 139. 35. 17. 3.58

HYDROGRAPH AT
177 29t. 13.08 62. 15. 7. .49

2 COI1BINED AT
I Il77 684. 13.33 200. 50. 24. 4.07

HYDROGRAPH AT
0164 257. 13.25 73. 19. 9. 15.08

ROUTED TO
R164 224. 14.00 73. 19. 9. 15.08

2 C0!4BINED AT
CPI77 738. 13.75 26t. 66. 32. 16.68

ROUTED TO
R177 723. 13.92 260. 66. 32. 16.68

HYDROGRJl.PH AT
178 274. 13.08 59. 15. 7. .44

2 COI1BINED AT
ep178 810. 13.42 314. 80. 39. 17.12

ROUTED TO
R178 805. 13.83 312. 80. 39 . 17.12

• HYDROGRAPH AT
179 293. 13.08 64. 16. 8. .46



• 2 COMBINED AT

2 COMBINED .~T

11179

CP119

938.

2551.

13.58

15.58

369.

1395.

95.

450.

46.

231.

11.58

25.34

DIVERS ION TO ~
~93 1~ 13.92 1188. 398. 206. 25.34

•

•

HYDROGRAPH AT

DIVERS ION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COt~BINED AT

DIVERS ION TO

HY DROGRAPH AT

ROUTED TO

HYDROGRA.PH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 CmlBINED AT

DIVERS ION TO

HYDROGRAPH P.T

ROUTED TO

HYDROGR.r..PH ..!\T

ROUTED TO

HYDROGRAPH AT

HYDROGR.•.PH F.T

ROUTED TO

ROUTED TO

ID179

DIl94A

2D119

R119

180

2D133

R133

141

1Il41

D134

R134

CP141

2D166

D141

RI41

148

I Il4 8

D135

R135

CP148

D1150

D148

R148

D147

R147

166

0146

R146

RI46BC

1131.

221.

920.

826.

SIS.

201.

190.

325.

310.

316.

259.

312.

361.

5.

4.

301.

291.

35.

21.

291.

44.

246.

112.

361.

346.

496.

249.

161.

131.

15.58

15.67

15.58

15.92

13.33

14.42

16. 00

13.00

13.00

13.25

14.11

15.33

15.33

15.33

16.42

13.00

13.00

12.83

14.58

13.00

13.00

13.00

14.03

15.33

17.25

13.33

13.50

16.58

19.50

201.

36.

111.

17l.

136.

101.

93.

68.

134.

124.

121.

249.

246.

2.

2.

66.

64.

8.

8.

13.

1l.

61.

60.

246.

232.

132.

99.

88.

75.

52.

9.

43.

43.

34.

3l.

3l.

17.

48.

33.

33.

81.

80.

1.

1.

16.

16.

2.

2.

18.

3.

15.

15.

80.

80.

33.

25.

25.

25.

25.

4.

21.

21.

16.

15.

15.

8.

23.

16.

16.

39.

38.

o.

o.

8.

8.

1.

1.

9.

1.

1.

1.

38.

38.

16.

12.

12.

12.

25.34

25.34

25.34

25.34

.99

15.93

15.93

.50

14.62

16.81

16.81

15.92

15.92

1 S. 92

15.92

.48

16.40

11.92

11.92

17.46

11.46

17.46

11.46

15.92

15.

.98

18.49

18.49

18.49
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

November 25, 2008

================================================================================

PROGRAM INPUT DATA

•

DESCRIPTION

Culvert Span (ft) .
Culvert Rise (ft) .
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
CuIve rt Length (ft) .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs) .
Incremental Flow Rate (cfs) .
Ending Flow Rate (cfs) .

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth (ft) .
Ending Tailwater Depth (ft) .

COMPUTATION RESULTS

VALUE

10.0
4.0

8
1

0.013
0.5

142.0
1,139.75
1,140.8

0.0074

466.0
0.0

466.0

5.0
0.0
5.0

Flow Tailwater
Rate Depth

(cfs) (ft)

Headwa ter (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth
(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

466.0 5.0 8.45 8.03 3.08 4.0 3.08 15.11

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281) 440-3787, Fax: (281) 440-4742, Email: software@dodson-hydro.com
All Rights Reserved.
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

to\,: r •. \
I~\ ~ 'L.- .......

iJt' J.-,- \\i t.-,.

October 15, 2008

PROGRAM INPUT DATA
DESCRIPTION VALUE

Culvert Span (ft) .
Culvert Rise (ft) .
FHWA Chart Number 0 ••••• 0 •

FHWA Scale Number (Type of Culvert Entrance) .. o ••••••••••• o'

Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (ft) .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

10.0
6.0

8
1

0.013
0.5

192.0
1,116.52
1,116.73

0.0011

Starting Flow Rate (cfs) .
Incremental Flow Rate (cfs) .
Ending Flow Rate (cfs) .

710.. 0
0.0

710.0

I Lj 2-(1

•
Starting Tailwater Depth (ft) o ••••••••••••

Incremental Tailwater Depth (ft) o ••••••• 0.0 •••• 0 •••

Ending Tailwater Depth (ft) 0 ••••••••

COMPUTATION RESULTS

5.0
0.0
5.0

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
------------------------~--------------------------------------------------

710.0 5.0! 10.25 7.61 6.0 5.39 6.0 11.83
\ /......-._./

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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HEC-RAS version 4.0.0 March 2008

u.s. Army Corps of Engineers
Hydrologic Engineering Center

609 second Street
Davis, california

x x
x x
x X
XXXXXXX
X X
X X
X X

XXXXXX
X
X
XXXX
X
X
XXXXXX

xxxx
X X
X
X
X
X X

XXXX

XXX

XXXX
X X
X X
xxxx
X X
X X
X X

XX
X X

X X
XXXXXX
X X
X X
X X

xxxx
X
X

XXXX
X
X

XXXXX

•

********************************************************************************

PROJECT DATA
project Title: 100% channel unsteady Model
project File: unsteady. prj
Run Date and Time: 9/11/2008 9:52:09 AM

project in English units

project Description:
unsteady model to determine flows for the steady model. The open lid culvert
has been removed to improve stability.

For the existing conditions, two
hydrographs have been used as boundary conditions. The hydrograph at 2D165 has
been used at peoria Ave, and the hydrograph at 11179 has been used as a lateral
inflow just upstream of olive Ave. Both hydrographs are taken from the CVL
HEC-1 flle. The geometry used in the existing analysis has a larger weir above
the basin culvert outlet to capture the flow that is overtopping the
basin.

The rating curves for the basin inflow and outflow (for the HEC-1
model) were developed from this model .

********************************************************************************

PLAN DATA

plan Title: Existing conditions
plan File: G:\projects\07\07-027 on-call Flood Control District\Ol - Reems Rd
CLOMR\Hydro\HEC-RAS\Unsteady.p04

Geometry Title: Design conditions
Geometry File: G:\projects\07\07-027 on-call Flood control District\Ol - Reems Rd

CLOMR\Hydro\HEC-RAS\unsteady.g03

Flow Title
Flow File

plan Description:
This plan contains the existing condition hydrographs from the CVL model. The
hydrograph at peoria is from D165. The hydrograph at Olive is from 11179.

plan summary Information:
Number of: Cross sections

culverts
Bridges

186
3
o

Multiple openings
Inline Structures
Lateral Structures

o
10

2

computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
40
0.3
0.001

•
Computation Options

Critical depth computed only where necessary
Conveyance calculation Method: At breaks in n values only
Friction slope Method: Average conveyance
Computational Flow Regime: Mixed Flow

********************************************************************************

SUMMARY OF MANNING'S N VALUES
page 1



River:Stream
*****************************************************************• * Reach )', River Sta. ... n1 .. n2 .- n3 i:

*****************************************************************
*Reach " 8724.268 "'!: .035" .035;' .035;'
;'Reach ",/, 8662.13" 1: .035" · 035;' · 035"
;'Reach " 8600.000 '1. .035* .035;' .035"
;'Reach ,'r 8533.33'" " .035" .035" · 035;'
'-'Reach -:: 8466.66;' * .035;' .035;' .035"
"Reach .. 8400.000 1: .035" .035* · 035"
"Reach '1: 8333.33;' "1: .035" .035" .035"
"Reach ...., 8266.66" .. .035" · 035" .035"
"Reach ,-, 8200.000 " .035" · 035;' .035'-'
"Reach ...·r 8133.33" t. .035" · 035;' · 035"
"Reach 1: 8066.66" .. .035" · 035" · 035"
"Reach " 8000.000 ~': .035" · 035" · 035"
"Reach " 7933.33" ...·r .035" · 035" · 035;'
"Reach " 7866.66" "'!: .035" .035" · 035"
"Reach "'!. 7800.000 .. .035" .035" .035"
"Reach -:: 7733.33" ,'r .035" .035" .035;'
"Reach of: 7666.66" " .035" · 035;' · 035'-'
"Reach "'!: 7600.000 "'!: .035" .035" .035"
;'Reach i: 7540 1: .035" · 035" · 035"
;'Reach -:: 7539.9 '-'Inl Struct" 'k "
'-'Reach ...·r 7500 .. .035'-' .035" .035'-'
"Reach " 7475. ,-, .035'-' .035" · 035"
"Reach " 7450. " .. .035'-' .035" · 035"
"Reach "'!: 7425." "'!: .035" .035" .035"
"Reach ...·r 7400.000 .. .035" · 035" .035"
"Reach ...·r 7371. 79'-' 1: .035" .035" .035'-'
"Reach .. 7343.59" 1. .035" · 035" · 035"
'-'Reach 1. 7315.38" .. .035" · 035" · 035"
"Reach of: 7287.18'-' -:: .035" · 035" · 035"
"Reach )', 72 58.97" 1: . 035" · 035" .035'-'
"Reach i. 7230.77" of: .035'-' .035" · 035"
"Reach ,-, 7202.571 1. .02'-' .02" .02"
'-'Reach ...., 7201. 87 "Lat Struct" .. ..
"Reach i: 7187.94'-' 'l'r .02" .02" .02;'
"Reach ...·r 7173.32;' " .02" .02" .02'-'
;'Reach ...., 7158.69;' -it .02" .02" .02"
'-'Reach ,', 7144.07" " .02'-' .02" .02"• '-'Reach .. 7129.44" .. .02" .02" .02"
"Reach ...·r 7114 _82'-' '1: _02* .02" · 02"
'-'Reach i, 7100.2" " .02'-' · 02" · 02'-'
'-'Reach it 7085.57" ,'r .02" _02'-' .02'-'
"Reach 1: 7070.95" ;';: .02" _02'-' · 02"
"Reach 1: 7056.32'-' .t. .02" · 02" .02"
"Reach " 7041. 70" 1. .02" · 02" · 02"
"Reach .. 7027.07" .. .02'-' .02;' .02'-'
'-'Reach .. 7012.45;' .. .02;' .02* .02;'
"Reach ...·r 6997.82" ;'r .02" .02" .02"
"Reach " 6983.20'-' ;'r .02'-' .02;' .02"
;'Reach .. 6968.58" .. .02'-' .02" · 02;'
"Reach "'!: 6953.95" ;'e .02" · 02" · 02'-'
'-'Reach " 6939.33;' ;': .02" · 02'-' · 02'-'
"Reach -.:: 6924.70" ,'r .02" · 02" · 02"
'-'Reach ...·r 6910.08'-' ,', .02" .02" · 02"
;'Reach .. 6895.45" .. .02" · 02;' · 02"
"Reach ...., 6880.83;' ;'r .02" .02;' .02"
"Reach i: 6866.20" )'r .02" .02" · 02;'
"Reach "/: 6851. 58" .. .02'-' .02" · 02'-'
'-'Reach .. 6836.96;' ..; .02" .02" .02"
"Reach .. 6822.33" 1: .02'-' .02" .02'-'
"Reach " 6807.711 ,', .02'-' .02'-' .02'-'
"Reach .': 6783.03'-' 'k .035'-' .035'-' .035'-'
'-'Reach ;'r 6758.35" .. .035" · 035" · 035;'
'-'Reach ;'r 6733.67" ;': .035" · 035" · 035"
'-'Reach ,', 6709.000 " .035" · 035" · 035"
"Reach 1" 6681. 75" 1. .035" · 035;' · 035"
"Reach .. 6654.5;' 1. .035" · 035" · 035"
'-'Reach " 6627.25" .. .035" · 035" · 035'-'
"Reach ,';: 6600.000 ....( .035" .035" · 035"
"Reach -:. 6570. " " .035" · 035" · 035"
'-'Reach .';: 6540.000 .. .035'-' .035" · 035"
"Reach ,'r 6539.9 "Inl Struct" .. -t•

"Reach )'r 6479 'f: .035'-' .035'-' .035"
'-'Reach .. 6400.000 .. .035" · 035" · 035"
'-'Reach ;'r 6340.000 ....; .035" · 035" · 035"
"Reach 1: 6339.9 "Inl Struct" ...'r ..

• '-'Reach 1. 6300.000 .. .035'-' .035" · 035"
"Reach ;'r 6250.* .. .035'-' .035" · 035"
'-'Reach -:. 6200.000 i: .035* .035;' .035"
'-'Reach ...., 6133.33" ...·r .035" · 035;' · 035;'
"Reach .. 6066.66" " . 035;' · 035" · 035"

page 2



"Reach .. 6000.000 -- .035" .035* · 035"
"Reach 1: 5960. " it .035" .035" .035"

• *Reach -!: 5920. " " .035" · 035" · 035"
"Reach ...., 5880. " ,'r .035" .035" · 035"
"Reach ...., 5840. " ~': .035" .035" · 035"
"Reach -1. 5800.000 1. · 035" · 035" · 035"
"Reach -- 5780. " - .035" · 035" .035'"
*Reach .. 5760. " i. .035* .035* .035"
"Reach it 5740.000 ir .035" · 035" · 035"
*Reach ")', 5739.9 "Inl Struct* 1. ..
*Reach it 5700.000 i: . 035" · 035" .035*
"'Reach i: 5650. * i. .035" .035* .035"
'-'Reach ,'r 5600.000 i. .035" .035" .035"
"Reach 1: 5550. " ~': .035* .035" .035"
"Reach " 5500 " .035" .035* .035"
"Reach 1. 5499.9 "Inl Struct* .. *
"Reach 1: 5460 * .035* .035" · 035"
"'Reach ,', 5440.000 .. .035'" .035* · 035"
*Reach .. 5439 "Lat Struct* ..... ..

"Reach ,'r 5420.* - .035* .035" · 035"
'-'Reach .. 5400_000 .. _035" .035" · 035"
"Reach .. 5383.001 .- .035" .035* · 035"
"Reach of. 5365.999 .. .035" · 035" .035*
"Reach .. 5342.16" ~'; .035" · 035'-' · 035"
"Reach ,'r 5318.33" i: .035" · 035" · 035"
"Reach ,'r 5294.49" i. · 035" · 035" · 035"
'-'Reach 5270.66" .035* .035* · 035"
"Reach ...., 5246.83" ,'r .035" · 035" .035*
"Reach 1. 5223. " "'I. .035" · 035" .035'"
"'Reach 1. 5199.16" " .035* .035" · 035"
"Reach .. 5175.33* .. .035" · 035" · 035"
"Reach " 5151. 5" -1: .035" · 035" · 035'"
"Reach .. 5127.66" .. .035'-' .035" · 035"
"Reach ...., 5103.83'-' ,'r .035" · 035" · 035"
"Reach ~': 5080 ,'r: .035" · 035" · 035"
"Reach ,'. 5070. " ...·r .035" · 035" · 035"
"'Reach .'r 5060 it .035'-' .035" · 035"
*Reach i. 5051.25" i. .035" · 035" .035'-'
"Reach ,'r 5042.5" .. .035" .035" .035"
"Reach ...., 5033.75" 'Ok .035" .035* · 035"
"Reach i:: 5025 .. .035'-' .035* .035'-'

• "Reach ...., 5000 "culvert 1• ...·r "
"'Reach -:. 4955.000 -!. .035" .035* · 035"
"Reach .. 4945. " .. .035'" .035'-' · 035"
"Reach " 4935. ,'r .. .035" · 035" · 035"
"Reach .. 4925. ,-, .. .035" · 035" · 035"
"Reach ,'r 4915. )'r "1: .035'-' .035" · 035"
"Reach ,', 4905. " 1. .035'" · 035'" .035"
"'Reach ,-, 4895.000 it .035'" · 035" · 035"
"Reach 1: 4817.5" .. .035" .035* .035"
"Reach i: 4740.000 i: .035" .035* · 035"
"'Reach ;', 4739.9 "In1 Struct" .. .'.
"'Reach it 4700.000 .. .035" · 035" · 035"
"Reach .. 4601. 000 .. .035" · 035" · 035'"
"'Reach .. 4534.33" .;. .035'-' .035" · 035"
"'Reach ...., 4467.66'-' .. .035'-' .035" · 035'-'
"Reach .,: 4401.000 .. .035'-' .035" · 035'"
"Reach .'r 4334.33'" " .035" · 035" · 035"
"Reach .. 4267.66" .. .035" · 035" .035*
"'Reach .. 4201. 000 'I. .035" · 035" · 035"
"Reach .. 4120.5" i: .035" · 035" .035"
"Reach ..', 4040.000 .. .035" · 035" .035"
"'Reach .. 4039.9 "Inl Struct* .. ..'r

"Reach ,'r 4000.000 1. .035" · 035" .035"
"Reach ,', 3920. ..'. .. .035" · 035" · 035'-'
"'Reach ,'r 3840.000 ...., .035* .035" · 035"
"Reach ,'r 3839.9 "Inl Struct", it i.

"Reach .'r 3800.000 '1: .035" · 035" · 035"
'-'Reach i: 3790. -): .. .035" · 035" · 035'-'
"'Reach " 3780. ,', ,'r .035" .035" · 035'"
"Reach ,', 3770 .- .035'-' .035" · 035"
"Reach " 3759. ,-, " .035" · 035" · 035"
"Reach i: 3748. " * .035" .035" · 035"
'-'Reach .. 3737 .. .035" .035* · 035"
'-'Reach ...', 3638 '-'culvert ,', .. ..
'-'Reach )', 3535.000 .'r .035" · 035'" · 035"
'-'Reach i. 3501. 25" · 035'-' · 035" · 035"
"Reach -:: 3467.5" -:: .035" · 035" · 035'-'
"Reach ,'r 3433.75" .. .035* .035* .035"
"Reach ,', 3400 1. .035* .035" .035"• "'Reach ...·r 3300.* .. .035* .035" · 035"
"Reach of: 3200 .. .035* .035" · 035"
"Reach .. 3133.33" i: .035* .035* .035*
"Reach .. 3066.66" it · 035" · 035" · 035"
"Reach .. 3000 it .035* .035" .035"
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•
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
*Reach
"Reach
*Reach
"Reach
"Reach
"Reach
*Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
"Reach
*Reach
"Reach
"Reach
"Reach
"Reach
*Reach

*

*

*
*

"

of:

"k

2933.33"
2866.66"
2800
2746.66"
2693.33"
2640.000
2639.9
2600.000
2510."
2420.000
2400
2390. "
2380. "
2370
2345
2300.000
2289.08*
2278.177
2240.000
2159.08'-'
2078.177
2011.51'"
1944.84"
1878.177
1811.51"
1744.84"
1678.177
1640.000
1639.9
1600.000
1539.08"
1478.177
1427.08"
1376
1346
1336

* .035"
" .035"
.. .035"
* .035*
" .035"
.. .035"
*Inl Struct"
" .035*
* .035"
" .035"
" .035"
" .035*
" .035"
" .035"
"culvert ..
" .035"
" .035'-'
" .035"
.. .035"
.. .035*
* .035"
" .035"
,-, .035"
" .035"
" .035"
" .035"

. 035"
.. .035"
"Inl Struct"
" .035"
.. .035'-'
.. .035'-'
.. .035'-'
" .035'"
" .035"
" .035"

.035*

.035"
· 035"
· 035"
.035"
.035*

.035"

.035*

.035*
· 035"
.035*
.035*
· 035"

.035*
· 035'-'
· 03 5"
.035"
· 035"
· 035"
· 035"
· 035"
· 035"
· 035"
· 035"
· 035"
· 035"

"
· 035"
· 035"
· 035"
· 035"
· 035"
· 035"
.035*

· 035"
· 035"
.035"
.035"
.035"
.035'"

.035"

.035"

.035"

.035"

.035"

.035*
· 035"

*
· 035"
.035*
.035"
· 035"
.035"
· 035"
· 035"
· 035"
.035"
· 035"
· 035"
.035"
.035"

*
.035*
.035"
· 035"
· 035"
· 035"
· 035"
· 035"

•
~***************************************************** ***********

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Stream
*****************************************************************
* Reach * River Sta. * Left * channel * Right *
*****************************************************************

•

'-'Reach
"Reach
"Reach
"Reach
"Reach
'-'Reach
"Reach
'-'Reach
'-'Reach
"Reach
'-'Reach
"Reach
'-'Reach
"Reach
"Reach
"Reach
"Reach
"Reach
'-'Reach
'-'Reach
'-'Reach
"Reach
"Reach
"Reach
'"Reach
"Reach
"Reach
"Reach
'-'Reach
"Reach
'-'Reach
"Reach
"Reach
'-'Reach
'-'Reach
'-'Reach
'-'Reach
"Reach
'-'Reach

..':

..':

..':

..':

,',

"
.': '

"
,':

8724.268
8662.13'-'
8600.000
8533.33"
8466.66'-'
8400.000
8333.33"
8266.66'-'
8200.000
8133.33"
8066.66"
8000.000
7933.33"
7866.66"
7800.000
7733.33"
7666.66'-'
7600.000
7540
7539.9
7500
7475. "
7450. "
7425. ,-,
7400.000
7371. 79"
7343.59*
7315.38"
7287.18'-'
72 58.91"
7230.77"
7202.571
7201.87
7187.94"
7173.32"
7158.69*
7144.07"
7129.44"
7114.82"

*

*Inl

-::

~':

70.75" 62.15"
70.75* 62.15*
66.68* 66.68*
66.68* 66.68*
66.68* 66.68*
66.68* 66.68*
66.68" 66.68'-'
66.68" 66.68"
66.68* 66.68*
66.68'-' 66.68"
66.68" 66.68"
66.68" 66.68"
66.68* 66.68*
66.68" 66.68"
75.18* 66.68*
75.18" 66.68"
75.18* 66.68*
54.12'-' 60'-'

34.1'" 40"
Struct* "
23.52* 25.01*
23.52* 25.01*
23.52* 25.01*
23.53* 25.01*
28.54* 28.19*
28.54* 28.19*
28.54* 28.19*
28.54* 28.19*
28.54* 28.19*
28.54* 28.19*
28.54* 28.19*
14.8* 14.64'-'

Struct" ,-,
14.8* 14.64"
14.8" 14.64"
14.8* 14.64"
14.8" 14.64"
14.8" 14.64'-'
14.8" 14.64"

page 4

51. 93'"
51. 93'"
66.68"
66.68"
66.68'-'
66.68'-'
66.68'-'
66.68"
66.68"
66.68"
66.68"
66.68"
66.68"
66.68"
59.01"
59.07"
59.01"
74.82"

54.8"

28.1"
28.7*
28.7"
28.7"

28.34"
28.34"
28.34"
28.34"
28.34*
28.34"
28.34"
14.68*

14.68'-'
14.68"
14.68"
14_68*
14.68'-'
14.68"

"



<'Reach 1, 7100.2<' * 14.8" 14.64" 14.68<'
<'Reach ,'. 7085.57<' * 14.8* 14.64" 14.68*
<'Reach 1. 7070.95<' .. 14.8* 14.64" 14.68"• *Reach 1: 7056.32"" <, 14.8* 14.64* 14.68<'
"Reach .. 7041. 70'" 1: 14.8<' 14.64" 14.68'~

*Reach '1. 7027.07<' '1: 14.8<' 14.64<' 14.68*
<'Reach <, 7012.45<' ,', 14.8<' 14.64<' 14.68<'
*Reach " 6997.82<' * 14.8* 14.64* 14.68"
"Reach .. 6983.20" "I. 14.8<' 14.64" 14.68<'
*Reach .. 6968.58<' 1. 14.8<' 14.64" 14.68*
*Reach <, 6953.95'" t: 14.8<' 14.64" 14.68"
*Reach 1. 6939.33'" 1. 14.8<' 14.64* 14.68'"
*Reach ,': 6924.70" .. 14.8" 14.64" 14.68<'
"'Reach t: 6910.08* " 14.8" 14.64<' 14.68'"
"Reach 1. 6895.45" t: 14.8<' 14.64" 14.68<'
"'Reach # 6880.83'-' i: 14.8'" 14.64" 14.68<'
"'Reach * 6866.20" .. 14.8<' 14.64" 14.68<'
"'Reach <, 6851. 58" i. 14.8'" 14.64 * 14.68*
<'Reach ...,: 6836.96* i: 14.8" 14.64" 14.68<'
"Reach " 6822.33* .... 14.8" 14.64" 14.68*
<'Reach i: 6807.711 .. 24.95" 24.65* 24.8<'
"Reach " 6783.03<' t, 24.95" 24.65'" 24.8"
'~Reach .. 6758.35" 1: 24.95" 24.65" 24.8<'
"'Reach ,', 6733.67<' of: 24.95" 24.65" 24.8'-'
<'Reach ,-, 6709.000 1. 29.62" 27.24" 25.8<'
<'Reach .. 6681. 75'" 1. 29.62'-' 27.24'" 25.8<'
"Reach 6654.5" 29.62" 27.24" 25.8"
"Reach " 6627.25" 1. 29.62" 27 .24" 25.8"
"Reach .': 6600.000 ..', 29.4'-' 30<' 30.96"
"Reach ,'t 6570. " ,', 29.4* 30" 30.96'"
"Reach 1: 6540.000 .. 57.26" 61" 64.64<'
"'Reach .. 6539.9 "Inl Struct" .. ..
"Reach .. 6479 i • 72 .6" 79.04" 88.2'"
"Reach " 6400.000 t: 60.12" 60" 60.06"
"Reach 1. 6340.000 1. 40.3" 40" 40.02"
"'Reach .. 6339.9 <'In 1 Struct" 1. 'k

"Reach i: 6300.000 ,'r; 47.96" 50.03* 53.1"
"'Reach " 6250. " ,', 47.96'-' 50.03" 53.1"
"'Reach ,'r 6200.000 " 59.07" 66.68" 73.73"
"Reach 1. 6133.33" 1: 59.07'" 66.68" 73.73"
"'Reach "it 6066.66" 1. 59.07" 66.68" 73.73*•• *Reach of. 6000.000 " 39.06'" 40.01" 41.13"
'-'Reach ,', 5960. " 1. 39.06" 40.01" 41.13"
"Reach .. 5920. " ,'r 39.06'" 40.01" 41.13'"
"'Reach ,', 5880. " .. 39.06'" 40.01" 41.13"
"'Reach i: 5840. ,-, .. 39.06" 40.01" 41.13"
"'Reach of: 5800.000 .. 18.6" 20" 21.4'"
"Reach i. 5780. " ...., 18.6" 20" 21.4"
'-'Reach .. 5760. " ,', 18.6'" 20'" 21.4'-'
"'Reach ...., 5740.000 1. 37.7" 40" 42'-'
"Reach .... 5739.9 "Inl Struct" " ,':

'-'Reach .. 5700.000 .. 50.29'" 50.03'" 50.06"
"Reach ...': 5650. " ...., 50.29'" 50.03" 50.06'"
'-'Reach ...., 5600.000 .. 91. 8" 80.02" 65.84 "
"Reach .': 5550 . ,'t .. 91. 8" 80.02" 65.84"
"Reach ...., 5500 of. 40.56" 40" 39.4"
"Reach ...': 5499.9 '-'Inl St ruct", ;', ...·r

'-'Reach .'r 5460 .. 20.82" 20" 19.1"
"Reach ...., 5440.000 .'. 20.82" 20" 19.09"
'-'Reach " 5439 "Lat Struct" ...': ..
"Reach ...., 5420. " .. 20.82'-' 20'-' 19.09"
"Reach i: 5400.000 ...., 17.54" 17.5" 17.92"
"Reach ,'r 5383.001 ...., 17.54 " 17.5" 17.92"
"'Reach " 5365.999 1. 23.2'-' 23.83'" 24.47"
"Reach of: 5342.16" .. 23.2" 23.83" 24.47"
"Reach .. 5318.33'" .. 23.2" 23.83" 24.47"
"Reach i: 5294.49" ...., 23.2" 23.83" 24.47*
"Reach ,': 5270.66" -k 23.2'" 23.83* 24.47<'
"Reach 1: 5246.83" 1:: 23.2" 23.83" 24.47<'
"'Reach ,': 5223. " 1. 23.2" 23.83" 24.47"
"Reach ,'; 5199.16" .. 23.2" 23.83'" 24.47"
"Reach .'. 5175.33'" .. 23.2" 23.83" 24.47'"
"Reach 1. 5151. 5" 1. 23.2" 23.83" 24.47"
"Reach 1. 5127.66" ,'; 23.2* 23.83" 24.47"
"Reach .. 5103.83'-' .. 23.2" 23.83'-' 24.47*
"Reach ,', 5080 .. 10" 10" 10.3"
"Reach ...., 5070. ,', .. 10" 10" 10.3'"
"Reach -.:: 5060 " 8.75" 8.75'" 8.75"
"Reach .. 5051.25" .. 8.75" 8.75* 8.75'-'
"Reach 1: 5042.5'-' .. 8.75" 8.75* 8.75'"

• "'Reach .. 5033.75" .. 8.75" 8.75" 8.75"
"Reach .:: 5025 ,', 70'-' 70" 70"
"Reach .. 5000 "culvert .. .. ..
"'Reach ,': 4955.000 .... 4.16'" 10" 15.84 "
"Reach " 4945. " .. 4.16" 10" 15.84 "
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"'Reach .. 4935. " .. 4.16" 10" 15.84"
"'Reach ~'( 4925. " " 4.16" 10'" 15.84 ;,
"'Reach ;, 4915. " .. 4.16* 10" 15.84"• ;'Reach .. 4905. " "1: 4.16" 10" 15.84"
*Reach }', 4895.000 .. 62.3* 77 .48" 92.58"
"Reach ~':; 4817.5" .. 62.3" 77 .48" 92.58"
*Reach " 4740.000 '1. 40.22" 40" 40"
*Reach ;, 4739.9 *Inl Structi, '1, "
i'Reach i, 4700.000 .. 103.12" 99;' 95.84 i

'

"'Reach }', 4601. 000 1. 74.25" 66.68" 60.57'"
"Reach i: 4534.33" " 74.25* 66.68" 60.57'"
"Reach * 4467.66" '1. 74.25* 66.68" 60.57*
"Reach " 4401. 000 * 60* 66.68" 72 .9'"
"Reach }', 4334.33" 1. 60" 66.68" 72.9"
*Reach "1, 4267.66" 1. 60" 66.68" 72.9"
"Reach .. 4201. 000 l', 74.02" 80.54" 87.5*
;'Reach '1. 4120.5" l', 74.02" 80.54'" 87.5'-'
*Reach .. 4040.000 ;, 45" 41. 01" 37.89"
"'Reach .. 4039.9 "'Inl Struct" ,', 1.

"Reach -t. 4000.000 .. 94.15" 80.02" 63.9"
*Reach ,': 3920. ;, ,', 94.15" 80.02" 63.9"
"Reach }', 3840.000 }', 35.36" 40" 45'"
;'Reach .. 3839.9 "In1 Struct'" .. ,',

"Reach .': 3800.000 ,', 7.77" 10'" 12.4"
;'Reach .': 3790. .'( 1: 7.77'-' 10'" 12.4'-'
"Reach 1: 3780. ,', 1: 7.77" 10" 12.4;'
;'Reach 3770 13.42* 13.42" 13.42"
"Reach 1: 3759. ,', .. 13.42" 13.42" 13.42'"
*Reach -t: 3748. ,', -t: 13.42" 13.42'" 13.42"
;'Reach 1: 3737 " 200" 200" 200'-'
"Reach "I. 3638 "Cul vert 1: ..... .'.
"Reach ,.. 3535.000 .'. 15.6" 15" 16.03'"
"Reach ;': 3501. 25" .. 15.6" 15" 16.03'"
"Reach .': 3467.5" ...., 15.6" 15" 16.03"
"Reach .. 3433.75" 1', 15.6" 15" 16.03"
"Reach .. 3400 .. 108.48" 98.4" 84.4"
"Reach ...·r 3300.* ...., 108.48* 98.4" 84.4"
"Reach .. 3200 ,', 58.8" 66.68'-' 76.17"
*Reach .': 3133.33" -1. 58.8" 66.68" 76.17"
"Reach .. 3066.66'" ,', 58.8" 66.68'" 76.17*
"Reach .'( 3000 i. 67.05" 66.68" 66.72'"
"Reach -1: 2933.33"- .. 67. 05'" 66.68" 66.72'"• ;'Reach 1. 2866.66" ,', 67.05" 66.68" 66.72"
'-'Reach 1. 2800 "f. 81. 5" 79.47'" 77.5"
"'Reach 1. 2746.66" .. 81. 5" 79.47'" 77.5"
"Reach 1. 2693.33'" -t. 81. 5;' 79.47" 77.5"
"'Reach 1. 2640.000 .. 45.34" 40" 34.14"
"Reach ;, 2639.9 "Inl Struct" .. 1•

;'Reach .': 2600.000 ...., 88.36'-' 90" 92.4"
"Reach ,'( 2510. ,', " 88.36" 90" 92.4"
;'Reach .. 2420.000 .. 55.32'" 54.96" 55.4"
"Reach .. 2400 " 11.76'" 11.65'" 11.8"
"Reach .. 2390. ,', ,', 11.76'" 11.65" 11.8"
"'Reach .. 2380. " .. 11.76" 11.65" 11. 8'-'
"Reach .. 2370 f. 70'" 70'-' 70"
"Reach -.': 2345 "culvert ,', i. ..
"'Reach .. 2300.000 i. 10.9" 10.9" 10.9"
"Reach .. 2289.08" .. 10.9" 10.9" 10.9"
"Reach -t: 2278.177 .. 38.18" 38.18" 39.24"
"'Reach .. 2240.000 i. 77 .84" 80.92" 85.3"
"'Reach ...·r 2159.08* " 77 .84" 80.92" 85.3"
"Reach ...., 2078.177 ,', 70.92" 66.68" 62.85'"
"Reach .. 2011.51" -!. 70.92" 66.68" 62.85'"
i'Reach .. 1944.84 " .'. 70.92" 66.68" 62.85'-'
"Reach ,', 1878.177 ,', 67.95 i ' 66.68" 65.67"
"'Reach .. 1811.51" ,', 67.95'" 66.68" 65.67'"
"Reach 1. 1744.84" .. 67.95" 66.68" 65.67'"
"Reach .. 1678.177 .. 33.34" 38.18" 42.24'"
"'Reach .'r 1640.000 .. 34.84" 40" 43.82"
"Reach .. 1639.9 "Inl Struct'" .. .....

"'Reach ...·r 1600.000 ,', 55.01" 60.87" 66.64"
'-'Reach ')', 1539.08" ,', 55.01" 60.87'-' 66.64"
"'Reach }'r 1478.177 .. 51.19" 51" 42.56"
"'Reach ..:: 1427 . 08" ...., 51.19'" 51" 42.56"
"'Reach .. 1376 .. 40" 40" 40"
"'Reach .. 1346 .. 10" 10" 10"
"Reach ,'r 1336 .. 0" 0" 0"
*****************************************************************

********************************************************************************

• SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream

*******************************************************
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1, Reach ~', River Sta. 1. Cantr. " Expan. 1,

*******************************************************

• *Reach f. 8724.268" 1" .3*
"Reach f, 8662.13'''' I" 3"
*Reach -1. 8600.000* .1* .3*
*Reach - 8533.33 H I" .3*
"Reach ",/, 8466.66'''' .1" 3"
"Reach * 8400.000" I" .3*
"Reach " 8333.33 H 1" 3"
"Reach " 8266.66'''' .1* 3"
"Reach -!, 8200.000" .1" 3"
"Reach * 8133.33'''' 1" .3*
*Reach .. 8066.66'''' .1* .3*
"Reach .. 8000.000" .1" 3"
"Reach -!. 7933.33'''' .1'-' · 3'-'
"Reach -!, 7866.66'''' .1" .3'<'
"Reach -- 7800.000" I" .3'<'
"Reach f, 7733.33'''' 1" 3"
"Reach of. 7666.66'''' 1" 3"
*Reach ~'. 7600.000" 1" 3"
"Reach " 7540 "1. I" .3'"
"Reach 1. 7539.9 "Inl Struct" "
"Reach " 7500 i. 1" 3"
"Reach " 7475. "1, ~', .1'<' .3'<'
"Reach ~', 7450. " ~'. I" 3"
"Reach " 7425. )', " .1" .3"
*Reach .. 7400.000" .1" 3"
"Reach 1. 7371.79"" 1" · 3'-'
"Reach ~'. 7343.59"" I" 3"
"Reach ~'. 7315.38'''' .1" · 3'-'
'-'Reach .. 7287.18'''' .1'-' 3"
'-'Reach ~'. 72 58.97'''' .1'-' · 3'-'
'-'Reach ~'. 7230.77"" 1" · 3'<'
'<'Reach ~'. 7202.571" .1" · 3"
"Reach * 7201. 87 "Lat Struct" -
'-'Reach i. 7187.94'-'" .1'-' 3"
"Reach .. 7173.32"" I" 3"
'<'Reach .. 7158.69'''' .1'-' · 3'<'
'-'Reach 1, 7144.07"" .1" · 3"
'-'Reach ~', 7129.44"" .1" · 3'-'
"Reach f, 7114.82'';' 1" · 3'<'

• "Reach .. 7100.2" ~'. .1'-' 3"
"Reach i. 7085.57"" .1" .3'-'
'-'Reach .. 7070.95"" .1" 3"
"Reach 1. 7056.32"" 1" · 3"
"Reach 1. 7041. 70''''' .1" · 3"
'-'Reach ~'. 7027.07""-' .1'-' · 3'<'
"Reach ~';: 7012.45'-"-' 1" · 3'<'
'-'Reach )';: 6997.82"" .1'<' · 3"
'-'Reach .. 6983.20"" _1'<' · 3"
'-'Reach .. 6968.58'-"-' .1" · 3'-'
'-'Reach .. 6953.95"" .1'-' · 3"
"Reach "1. 6939.33"" .1" · 3'-'
"Reach .. 6924.70'-'" .1" 3"
"Reach )';: 6910.08'-"" .1" · 3'-'
"Reach ~'r 6895.45"" .1" · 3'-'
'-'Reach ~'. 6880.83'-'" 1" · 3'-'
"Reach ~'. 6866.20'''' .1" · 3'"
"Reach " 6851. 58'''' 1" .3"
"Reach .. 6836.96"'" 1" · 3"
"Reach .. 6822 _33'-'" 1" 3"
"Reach .. 6807.711" .1'-' · 3"
"Reach .. 6783.03"'" .1" · 3'-'
"Reach -- 6758.35''''' I" · 3'<'
"Reach " 6733.67'''-' .1'-' · 3'<'
"Reach .. 6709.000'<' .1" 3"
"Reach ~'. 6681. 75"" .1'-' 3"
"Reach .. 6654.5" .. .1" .3'-'
"Reach .. 6627 . 25'''-' .1" 3"
'<'Reach ~'. 6600.000'" I" 3"
'<'Reach .. 6570. " ~';: 1" .3"
'-'Reach .. 6540.000" .1" .3"
"Reach .. 6539.9 "Inl Struct" "1.

"Reach 1, 6479 .. I" .3'-'
"Reach ~';: 6400.000" .1" · 3'-'
"Reach 1. 6340.000" I" 3"
"Reach ~';: 6339.9 "Inl Struct" 1,

"Reach ~';: 6300.000" .1" 3"
"Reach ~';: 6250. " ~'. .1'<' 3"
"Reach ~'. 6200.000" .1'-' · 3'-'• '-'Reach .. 6133.33"" .1'-' 3"
'-'Reach ~'. 6066.66"" .1" .3'-'
'-'Reach ~'. 6000.000" .1'-' 3"
"Reach .. 5960. " .. .1'-' _3'"
"Reach ~'. 5920. " i;: 1" .3"
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"Reach "1. 5880. " 1. .1* .3*
*Reach <::: 5840. " 1. 1" .3*

• "Reach .,.., 5800.000" 1" .3*
*Reach -- 5780. " 1. .1* 3"
"Reach ..', 5760." ~ 1" 3"
"Reach t: 5740.000" 1" .3*
'-'Reach ..h 5739.9 "In1 Struct" 1.

*Reach -1. 5700.000" 1" _3"
"Reach .. 5650.* ~': 1" .3*
"Reach "1. 5600.000" 1" .3*
"Reach * 5550.* * .1* .3*
"Reach 1. 5500 "If .1" 3"
"Reach -!: 5499.9 "Inl Struct* f:

"Reach ;, 5460 i. 1" .3"
'-'Reach ....: 5440.000" .1" .3"
"Reach ,': 5439 "Lat Struct" "
"Reach " 5420. " 1. .1" 3"
"Reach ...'. 5400.000" 1" 3"
'-'Reach 1. 5383.001" .1'-' 3"
"Reach ,': 5365 _999" .1" 3"
"Reach .. 5342.16'''' .1" 3"
"Reach '1:: 5318.33"" .1'-' · 3"
"Reach -1: 5294.49'''' .1'" · 3"
"Reach ...., 5270.66'''' 1" 3"
"Reach of: 5246.83'''' .1" 3"
"Reach .. 5223. " " 1" .3"
"Reach " 5199.16"" 1" 3"
"Reach .. 5175.33'''' 1" · 3"
"Reach 1. 5151. 5" "1. 1" 3"
"Reach ...·r 5127.66"'-' .1" 3"
"Reach 1. 5103.83'''' .1" · 3"
"Reach .. 5080 1. 1" 3"
"Reach .. 5070. " ...., .1" .3"
"Reach .. 5060 " .1" .3'-'
"Reach -:: 5051_ 25"" .1" .3*
"Reach 1: 5042.5'-' * .1" 3"
"Reach .. 5033.75''''' .1" 3"
"Reach " 5025 .. .1" 3"
"Reach 1. 5000 "Cul vert 1. "
"Reach -- 4955.000" .1" 3"
"Reach ,'r 4945. " ,'r .1" .3"

• "Reach f: 4935. " .. 1" 3"
"'Reach i. 4925. " "!: 1" 3"
"Reach 1. 4915. " ,'. .1" .3"
"Reach ....; 4905. " ,'. .1" .3"
"Reach 1. 4895.000" 1" · 3"
"'Reach 1: 4817.5" ,', .1'-' .3"
"Reach "!: 4740.000" 1" 3"
"Reach f: 4739.9 "Inl Struct" ..
'-'Reach 1. 4700.000" .1" · 3"
"Reach ....; 4601.000" 1" · 3"
"Reach .. 4534.33"" .1"< · 3"
"'Reach ...., 4467.66'-"" 1" · 3'-'
"Reach .. 4401. 000" .1" 3"
"'Reach ,': 4334.33''''' .1'-' .3"
,', Reach ,'r 4267.66''''' .1'-' 3"
,', Reach ,'; 4201. 000" .1" .3"
"Reach ,'. 4120.5" i. .1'" · 3"
"Reach ,'r 4040.000" .1'-' · 3"
"'Reach .. 4039.9 "Inl Struct" of•

"Reach .. 4000.000" .1'-' · 3"
'-'Reach .. 3920. ,', i. 1" .3"
"'Reach ,'r 3840.000* .1'-' .3"
"'Reach .. 3839.9 "Inl Struct'-' "
"Reach of, 3800.000" 1" 3"
"Reach ,'f 3790. ,-, " .1'-' 3"
"Reach -.': 3780. " ...., 1" 3"
"Reach -.': 3770 .. 1" 3"
"'Reach .. 3759 _,-, ...., 1" .3"
"Reach 3748. ,-, .. 1" .3*
'-'Reach .. 3737 .. .1" .3"
"Reach .. 3638 "culvert ....: ..
'-'Reach .. 3535_000" 1" 3"
*Reach -:: 3501. 25'-'" 1" 3"
"Reach ....: 3467.5'" 1. 1" 3"
"Reach .. 3433.75''''' 1" 3"
"Reach 3400 .. 1" 3"
'-'Reach 1: 3300. " .. 1" .3'"
"Reach ,'. 3200 .. 1" .3"
'-'Reach .. 3133.33"" .1" · 3"• '-'Reach .. 3066.66'''' .1'-' · 3"
'-'Reach .. 3000 .. 1" 3"
"Reach 1. 2933.33''''' .1" 3"
"Reach .. 2866.66'''' .1" 3"
'-'Reach -!: 2800 .. .1" .3"
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"'Reach ..,~ 2746.66"* .1" 3"
"Reach ~': 2693.33'''' .1* .3*

• "Reach ..', 2640.000'" .1" 3"
"Reach * 2639.9 *Inl Struct" "",

"Reach .. 2600.000* .1* .3*
"Reach of:; 2510.* "i, 1" .3"
"Reach "1. 2420.000" .1" 3"
*Reach * 2400 * 1" .3*
"Reach 1, 2390.* " .1* 3"
"Reach .. 2380.* 1. .1" .3"
"Reach " 2370 j: 1" 3"
"Reach "1. 2345 "culvert " 'i.

"Reach ..', 2300.000" 1" .3"
"Reach * 2289.08*" .1'" .3*
"Reach ..', 2278.177" 1" 3"
"Reach -.': 2240.000" I" · 3"
"Reach -:, 2159.08'''' .1" .3*
*Reach -.'c 2078.177'" .1'-' · 3"
"Reach .. 2011.51''''' .1'-' · 3"
"Reach "'I, 1944.84 ''', 1" 3"
"'Reach .'. 1878.177" 1" 3"
"Reach 1: 1811.51"" .1" · 3'"
"'Reach ,', 1744.84'''' .1'" · 3'-'
"Reach .. 1678.177" 1" 3"
"Reach " 1640.000" .1" .3"
,"Reach 1. 1639.9 "Inl Struct" "",

"Reach 1600. 000" .1" .3"
"Reach of: 1539. 08'"'' .1'" · 3"
"Reach .. 1478.177" .1'-' 3"
"'Reach .. 1427 . 08'''' I" 3"
"'Reach ..', 1376 "'k .3" 5"
"Reach 1; 1346 -:, .3" 5"
"Reach 1: 1336 " .3'" 5"
*******************************************************
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Appendix D

D.6.3 Summary Table for Unsteady HEC-RAS

Reems Rd Channel CLOMR
HRC 07-027-03
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HEC RAS Plan' Existing Cond River'Stream Reach' Reach Profile' Max WS

Reach River Sta Profile QTotal Min Ch EI W.S. Elev CrilW.S. E.G. Elev E.G. Slope VelChnl Row Area TopWtdtli . Fraude # Chi

(cis) (It) (It) (It) (It) (fVft) (fl/s) (sqlt) (It)

Reach 8724.268 MaxWS· 2734.00 1137.78 1145.54 1145.83 0.001425 4.28 638.73 145.32 0.36

Reach 8662.13" . MaxWS 2733.81 1137.71 1145.46 1145.74 0.001416 4.26 641.38 146.19 0.36

Reach 8600.000. MaxWS 2734.10 1137.64 1145.37 1145.65 0.001406 4.24 644.17 147.05 0.36

Reach 8533:33" Max.WS 2733.94 1137.57 1145.23 1145.55 0.001619 4.55 600.67 137.14 0.38

Reach 8466.6S" MaxWS 2733.92 1137.50 1145.05 1145.43 0.001922 4.94 553.17 126.76 0.42

Reach 8400.000 MaxWS 2733.90 1137.43 1144.83 1145.29 0.002357 5.44 502.44 116.01 0.46

Reach 8333.33" MaxWS 2733.78 1137.36 1144.64 1145.13 0.002515 5.57 491.07 115.04 0.47

Reach 8266.6S" MaxWS 2733.76 1137.28 1144.44 1144.95 0.002705 5.71 478.38 113.80 0.49

Reach 8200.000 MaxWS 2733.73 1137.21 1144.22 1144.76 0.002958 5.90 463.19 112.27 0.51

Reach 8133.33-- MaxWS 2733.51 1137.14 1144.06 1144.57 0.002869 5.74 476.45 117.92 0.50

Reach 8066.66· MaxWS 2733.50 1137.07 1143.91 1144.38 0.002735 5.53 493.98 124.65 0.49

Reach 8000.000 MaxWS 2733.59 1137.00 1143.77 1144.21 0.002553 5.29 516.91 132.71 0.47

Reach 7933.33· MaxWS 2733.40 1136.93 1143.58 1144.03 0.002712 5.39 507.57 132.72 0.49

Reach 7866.66" MaxWS 2733.29 1136.85 1143.37 1143.84 0.002916 5.51 495.80 132.20 0.50

Reach 7800.000 MaxWS 2733.45 1136.78 1143.14 1143.64 0.003211 5.69 480.30 131.27 0.52

Reach 7733.33" MaxWS 2733.41 1136.71 1142.93 1143.42 0.003283 5.66 483.00 135.44 0.53

Reach 7666.6S" MaxWS 2733.37 1136.63 1142.70 1143.20 0.003410 5.66 482.53 139.09 0.54

Reach 7600.000 MaxWS 2733.11 1136.56 1142.46 1142.97 0.003620 5.72 477.80 142.00 0.55

Reach 7540 MaxWS 2733.09 1136.34 1142.24 1140.81 1142.75 0.003602 5.71 478.66 142.13 0.55

Reach 7539.9 Inl Struct

Reach 7500 MaxWS' 2713.75 1134.49 1142.03 1142.24 0.001113 3.68 737.99 175.70 0.32

Reach 7475." MaxWS 2713.74 1134.47 1141.97 1142.21 0.001296 3.97 683.71 162.56 0.34

Reach 7450.· MaxWS 2713.73 1134.46 1141.89 1142.18 0.001539 4.32 627.70 149.24 0.37

Reach 7425.· MaxWS 2714.32 1134.45 1141.78 1142.13 0.001867 4.75 570.84 135.82 0.41

Reach 7400.000 MaxWS 2713.98 1134.43 1141.65 1142.08 0.002325 5.29 512.90 122.32 0.46

Reach 7371.79· MaxWS 2713.51 1134.41 1141.53 1142.01 0.002655 5.58 486.16 118.21 0.48

Reach 7343.59" MaxWS 2712.95 1134.40 1141.38 1141.93 0.003105 5.94 456.82 113.77 0.52

Reach 7315.38* MaxWS 2712.25 1134.38 1141.20 1141.83 0.003743 6.39 424.33 108.83 0.57

Reach 7287.1S· MaxWS 2646.03 1134.37 1140.96 1141.69 0.004514 6.84 387.02 103.24 0.62

Reach 7258.97· MaxWS 2619.46 1134.35 1140.59 1141.52 0.006200 7.71 339.79 96.03 0.72

Reach 7230.77" MaxWS 2716.36 1134.34 1139.99 1139.90 1141.51 0.011711 9.90 274.24 85.73 0.98

Reach 7202.571 MaxWS 2713.57 1134.32 1139.75 1140.02 1141.64 0.005069 11.05 245.61 80.48 1.11

Reach 7201.87 Lat Struct

Reach 7167.94* MaxWS 2713.31 1134.31 1139.67 1140.02 1141.68 0.005436 11.36 238.83 79.08 1.\5

Reach 7173.32" MaxWS 2713.01 1134.30 1139.59 1140.00 1141.72 0.005858 11.70 231.85 77.67 1.19

Reach 7158.69" MaxWS 2643.99 1134.30 1139.50 1139.96 1141.66 0.006068 11.80 224.12 76.15 1.21

Reach 7144.07" MaxWS 2640.38 1134.29 1139.41 1139.95 1141.72 0.006594 12.19 216.68 74.64 1.26

Reach 7129.44* MaxWS 2616.64 1134.28 1139.31 1139.93 1141.75 0.007120 12.53 208.76 73.01 1.31

Reach 7114.82* MaxWS 2559.61 1134.27 1139.20 1139.88 1141.73 0.007549 12.76 200.58 71.34 1.34

Reach 7100.2" MaxWS 2458.80 1134.27 1139.09 1139.81 1141.64 0.007834 12.83 191.70 69.56 1.36

Reach 7085.57* MaxWS 2280.51 1134.26 1138.98 1139.63 1141.37 0.007538 12.43 183.54 67.85 1.33

Reach 7070.95" MaxWS 2079.06 1134.25 t 138.87 1139.41 1141.04 0.006985 11.82 175.91 66.20 1.28

Reach 7056.32" MaxWS 1879.65 1134.24 1138.77 1139.18 1140.69 0.006332 11.13 168.93 64.65 1.21

Reach 7041.70" MaxWS 1678.45 1·134.23 1138.67 1138.94 1140.33 0.005556 10.32 162.71 63.25 1.13

Reach 7027.07* MaxWS 1476.66 1134.23 1138.59 1138.68 1139.97 0.004741 9.43 156.64 61.87 1.04

Reach 7012.45· MaxWS 1363.11 1134.22 1138.51 1138.50 1139.77 0.004373 8.98 151.82 60.71 1.00

Reach 6997.82" MaxWS 1082.66 1134.21 1138.47 1139.29 0.002904 7.26 148.65 59.85 0.81

Reach 6983.20" MaxWS 943.80 1134.20 1138.44 1139.08 0.002262 6.42 147.03 59.30 0.72

Reach 6968.58· MaxWS 844.95 1134.20 1138.42 1138.95 0.001874 5.83 144.98 58.69 0.65

Reach 6953.95* MaxWS 1695.82 1134.19 1138.42 1138.98 1140.55 0.007544 11.72 144.75 58.42 1.31

Reach 6939.33" MaxWS 1576.65 1134.18 1138.43 1138.83 1140.27 0.006461 10.88 144.96 58.22 1.21

Reach 6924.70* MaxWS 1416.60 1134.17 1138.43 1138.61 1139.92 0.005234 9.80 144.48 57.88 1.09

Aeach 6910.08* MaxWS 1271.30 1134.16 1138.42 1138.39 1139.63 0.004232 8.83 143.99 57.56 0.98

Aeach 6895.45* MaxWS 1078.99 1134.16 1138.70 1139.41 0.002307 6.77 159.48 60.27 0.73

Reach 6880.83" MaxWS 1082.42 1134.15 1138.94 1139.54 0.001829 6.22 173.97 62.62 0.66

Reach 6866.20* MaxWS 1026.14 1134.14 1138.99 1139.51 0.001580 5.82 176.18 62.73 0.61

Reach 6851.58" MaxWS 1015.91 1134.13 1138.94 1139.48 0.001623 5.88 172.81 61.88 0.62

Reach 6836.96* MaxWS 1012.72 1134.13 1138.88 1139.44 0.001720 6.01 168.39 60.87 0.64

Reach 6822.33" MaxWS 1009.64 1134.12 1138.83 1139.41 0.001805 6.13 164.70 59.97 0.65

Reach 6807.711 MaxWS 1006.70 1134.11 1138.77 1139.38 0.001904 6.26 160.76 58.99 0.67

Reach 6783.03* MaxWS 1001.88 1134.10 1138.74 1139.28 0.005017 5.91 169.45 60.57 0.62

Reach 6758.35" MaxWS 985.42 1134.08 1138.65 1139.14 0.004462 5.63 174.92 61.59 0.59

Reach 6733.67* MaxWS 985.20 1134.07 1138.57 1139.03 0.004130 5.47 180.22 62.65 0.57

Reach 6709.000 MaxWS 984.90 1134.06 1138.50 1138.93 0.003813 5.30 185.94 63.85 0.55

Reach 6681.75* MaxWS 984.43 1134.05 1138.39 1138.82 0.003915 5.27 186.90 66.13 0.55

Reach 6654.5* MaxWS 983.77 1134.03 1138.28 1138.71 0.004010 5.24 187.78 68.28 0.56

Reach 6627.25* MaxWS 982.94 1134.02 1138.17 1138.60 0.004216 5.26 186.74 70.08 0.57

Reach 6600.000 MaxWS 981.95 1134.00 1138.04 1138.48 0.004449 5.30 185.23 71.67 0.58

Reach 6570.* MaxWS 980.65 1133.98 1137.91 1138.34 0.004587 5.26 186.58 74.93 0.59

Reach 6540.000 MaxWS 979.13 1133.97 1137.77 1136.90 1138.20 0.004880 5.27 185.72 77.85 0.60

Reach 6539.9 Inl Struct

Reach 6479 MaxWS 858.\7 1131.45 1136.88 1136.99 0.000820 2.67 321.85 98.36 0.26

Reach 6400.000 MaxWS 852.09 1131.36 1136.81 1136.92 0.000830 2.69 316.72 96.27 0.26

Reach 6340.000 MaxWS 848.95 1131.30 1136.77 1134.03 1136.87 0.000748 2.55 332.65 101.34 0.25

Reach 6339.9 Inl Struct
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HEC RAS Plan' Existing Cond River. Stream Reach' Reach Profile" Max WS (Continued)

Reach RiverSta Profile QTotai Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope VelChnl Row Area Top Width Froude # ChI

(cfs) (tt) (tt) (tt) (tt) (ftIft) (IVs) (sq tt) ·(tt)

Reach 6300.000 MaxWS 848.95 1129.30 1136.66 1136.70 0.000211 1.61 526.10 123.35 0.14

Reach 6250.· MaxWS 846.69 1129.24 1136.65 1136.69 0.000175 1.47 577.50 136.20 0.13

Reach 6200.000 MaxWS 844.76 1129.19 1136.65 1136.68 0.000147 1.34 631.04 149.70 0.11

Reach' 6133.33- MaxWS 842.63 1129.12 1136.64 1136.67 0.000146 1.34 630.91 163.41 0.11

Reach 6066.66* MaxWS 840.97 1129.05 1136.63 1136.65 0.000145 1.35 631.86 163.09 0.11

Reach 6000.000 MaxWS 839.73 1128.98 1136.62 1136.64 0.000143 1.35 633.92 162.79 0.11

Reach 5960.· MaxWS 839.15 1128.94 1136.61 1136.64 0.000138 1.33 643.74 163.71 0.11

Reach 5920.* MaxWS 838.66 1128.89 1136.61 1136.63 0.000134 1.31 654.84 169.20 0.11

Reach- 5880.· MaxWS 838.21 1128.85 1136.60 1136.63 0.000129 1.29 666.51 170.07 0.11

Reach 5840.· MaxWS 837.80 1128.80 1136.60 1136.62 0.000124 1.27 678.02 170.93 0.11

Reach 5800.000 MaxWS 838.85 1128.76 1136.59 1136.62 0.000120 1.25 689.41 171.76 0.10

Reach 5780· MaxWS 838.82 1128.74 1136.59 1136.61 0.000115 1.23 701.65 211.82 0.10

Reach 5760.· MaxWS 838.79 1128.72 1136.59 1136.61 0.000110 1.21 721.63 220.35 0.10

Reach 5740.000 MaxWS 838.73 1128.70 1136.59 1131.33 1136.61 0.000104 1.19 733.59 200.00 0.10

Reach 5739.9 Inl Struct

Reach 5700.000 MaxWS 838.73 1126.70 1136.50 1136.51 0.000041 0.90 981.95 200.00 0.06

Rea9h 5650.· MaxWS 838.60 1126.68 1136.50 1136.51 0.000038 0.88 1030.11 224.86 0.06

Reach 5600.000 MaxWS 838.38 1126.66 1136.50 1136.51 0.000035 0.86 1063.86 245.86 0.06

Reach 5550.* MaxWS 837.96 1126.57 1136.49 1136.50 0.000036 0.89 1033.48 224.86 0.06

Reach 5500 MaxWS 837.44 1126.49 1136.49 1129.28 1136.50 0.000039 0.93 986.55 200.00 0.06

Reach 5499.9 Inl Struct

Reach 5460 MaxWS 837.44 1124.49 1136.41 1136.41 0.000015 0.69 1348.63 200.00 0.04

Reach 5440.000 MaxWS 837.30 1124.49 1136.41 1136.41 0.000015 0.69 1351.47 200.00 0.04

Reach 5439 Lat Struct

Reach 5420.· MaxWS 893.40 1124.46 1136.40 1136.41 a.OOOOla 0.75 1343.44 220.18 0.05

Reach 5400.000 MaxWS 954.94 1124.44 1136.40 ',36.41 0.000022 0.82 1303.41 239.98 0.05

Reach 5383.001 MaxWS 1008.78 1124.42 1136.40 1136.41 0.000025 0.86 1314.32 237.59 0.05

Reach 5365.999 MaxWS 1062.60 1124.40 1136.40 1136.41 0.000027 0.90 1327.76 234.93 0.06

Reach 5342.16* MaxWS 1139.06 1124.37 1136.39 1136.40 0.000031 0.96 1327.41 232.02 0.06

Reach 5316.33* MaxWS 1289.07 1124.35 1136.38 1136.40 0.000040 1.09 1326.13 229.11 0.07

Reach 5294.49" MaxWS 1403.85 1124.32 1136.38 1136.40 0.000047 1.19 1324.23 226.20 0.07

Reach 5270.66* MaxWS 1486.60 1124.30 1136.37 1136.39 0.000052 1.27 1321.70 223.29 0.08

Reach 5246.63* MaxWS 1559.85 1124.27 1136.37 1136.39 0.000057 1.34 1319.64 220.38 0.08

Reach 5223.* MaxWS 1633.09 1124.24 1136.36 1136.39 0.000063 1.40 1316.91 217.46 0.08

Reach 5199.16* MaxWS 1706.32 1124.22 1136.35 1136.38 0.000069 1.47 1312.59 214.55 0.09

Reach 5175.33" MaxWS 1779.55 1124.19 1136.35 1136.38 0.000074 1.54 1309.14 211.64 0.09

Reach 5151.5* MaxWS 1852.78 1124.17 1136.34 1136.37 0.000081 1.61 1303.89 208.73 0.10

Reach 5127.66* MaxWS 1926.02 1124.14 1136.33 1136.37 0.000088 1.68 1298.79 205.82 0.10

Reach 5103.83* MaxWS 1999.26 1124.12 1136.32 1136.37 0.000095 1.76 1292.98 202.91 0.10

Reach 5080 MaxWS 2072.50 1124.09 1136.31 1136.36 0.000102 1.83 1286.56 200.00 0.11

Reach 5070.- MaxWS 2103.23 1124.08 1136.31 1136.36 0.000105 1.86 1287.74 200.00 0.11

Reach 5060 MaxWS 2133.95 1124.07 1136.31 1136.36 0.000108 1.88 1289.16 200.00 0.11

Reach 5051.25- MaxWS 2160.83 1124.06 1136.30 1136.35 0.000131 2.11 1217.63 200.00 0.12

Reach 5042.5- MaxWS 2187.72 1124.05 1136.28 1136.35 0.000161 2.38 1149.61 200.00 0.14

Reach 5033.75- MaxWS 2202.32 1124.04 1136.27 1136.35 0.000202 2.70 1086.09 200.00 0.15

Reach 5025 MaxWS 2202.21 1124.03 1136.27 1136.35 0.000288 2.88 1028.69 200.00 0.15

Reach 5000 Culvert

Reach 4955.000 MaxWS 2201.96 1123.96 1129.99 1130.19 1133.29 0.018130 14.58 151.00 25.08 1.05

Reach 4945.* MaxWS 2201.05 1123.94 1129.84 1129.84 1132.36 0.012701 12.74 172.82 34.37 1.00

Reach 4935.* MaxWS 2199.76 1123.93 1129.72 1129.55 1131.73 0.010737 11.38 193.27 43.30 0.95

Reach 4925.* MaxWS 2201.62 1123.92 1130.11 1131.43 0.006974 9.23 238.51 54.44 0.78

Reach 4915.· MaxWS 2201.06 1123.90 1130.49 1131.37 0.004568 7.53 292.46 66.96 0.63

Reach 4905.* MaxWS 2200.55 1123.89 1130.67 1131.33 0.003427 6.48 339.72 79.16 0.55

Reach 4895.000 MaxWS 2200.00 1123.87 1130.79 1131.30 0.002700 5.71 385.49 91.31 0.49

Reach 4817.5* MaxWS 2195.98 1123.78 1130.65 1131.10 0.002466 5.39 407.75 98.66 0.47

Reach 4740.000 MaxWS 2193.31 1123.70 1130.51 1128.30 1130.91 0.002264 5.10 430.00 106.09 0.45

Reach 4739.9 Inl Slrucl

Reach 4700.000 MaxWS 2193.31 1121.70 1130.37 1130.56 0.000778 3.50 633.15 135.23 0.27

Reach 4601.000 MaxWS 2166.09 1121.59 1130.30 1130.48 0.000703 3.43 639.69 132.95 0.26

Reach 4534.33* MaxWS 2157.03 1121.52 1130.27 1130.43 0.000624 3.24 673.47 137.89 0.25

Reach 4467.66* MaxWS 2149.23 1121.44 1130.25 1130.39 0.000556 3.07 708.10 143.45 0.23

Reach 4401.000 MaxWS 2142.96 1121.37 1130.23 1130.36 0.000498 2.92 744.72 173.41 0.22

Reach 4334.33· MaxWS 2139.51 1121.30 1130.18 1130.32 0.000515 2.98 728.65 174.58 0.22

Reach 4267.66* MaxWS 2065.66 1121.22 1130.15 1130.28 0.000496 2.94 713.97 174.33 0.22

Reach 4201.000 MaxWS 2047.32 1121.15 1130.11 1130.25 0.000505 2.99 699.08 173.81 0.22

Reach 4120.5· MaxWS 2027.54 1121.06 1130.11 1130.22 0.000385 2.65 789.01 200.00 0.20

Reach 4040.000 MaxWS 2011.73 1120.97 1130.10 1125.08 1130.19 0.000295 2.37 880.41 200.00 0.17

Reach 4039.9 Inl Struct

Reach 4000.000 MaxWS 2011.73 1118.97 1129.92 1129.99 0.000165 2.04 1033.26 193.41 0.13

Reach 3920.- MaxWS 1946.93 1118.89 1129.91 1129.97 0.000157 2.03 986.11 175.25 0.13

Reach 3840.000 MaxWS 1926.79 1118.80 1129.90 1123.13 1129.96 0.000155 2.06 958.01 137.86 0.13

Reach 3839.9 Inl Struct

Reach 3800.000 MaxWS 1926.79 1116.80 1129.71 1129.75 0.000079 1.66 1291.54 200.00 0.10

Reach 3790.- MaxWS 1924.10 1116.79 1129.71 1129.75 0.000078 1.66 1293.54 200.00 0.10

Reach 3780.· MaxWS 1921.50 1116.78 1129.71 1129.75 0.000077 1.65 1295.34 200.00 0.09
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HEC RAS Plan' Existing Cond River" Stream Reach' Reach Profile" Max WS (Continued)

Reach. RiverSta Profile' . a'Tolal Min Ch EI W.S. Elev CritW.S. E.G. Bev E.G. Slope VelChnl . Row Area Top Width Froude # ChI.
'.

. (cfs) , (f1) (f1) '. (f1) (f1) (fIIfI) (ftfs) (sq f1) (ft)

Reach 3770 MaliWS .. 1918.99 1116.77 1129.71 1129.75 0.000077 1.65 1297.35 200.00 0.09

Reach 3759," MaxWS· 2224.06 1116.76 1129.67 1129.74 0.000143 2.29 1149.12 188.41 0.13
Reach . 3748.' MaxWS 2221.30 1116.75 1129.65 1129.74 0.000204 2.78 1014.45 173.99 0.15

Reach _ 3737. MaxWS" 2218.98 1116.74 1129.63 1129.74 0.000354 3.16 897.12 156.33 0.16

Reach ' .. 3638 '. Culvert

Reach 3535.000 MaxWS 1575.35 1116.52 1123.56 1124.62 0.004924 8.26 190.28 27.09 0.55

Reach 3501.25* M""WS' 2776.80 1116.48 1124.77 1125.91 0.003976 8.56 330.29 97.53 0.61

Reach 3467.5*- Max'WS 2776.36 1116.45 1125.15 1125.73 0.002052 6.11 471.62 168.76 0.45

Reach : 3433'.75' MaxWS· 2762.50 1116.41 1125.29 1125.64 0.001305 4.79 588.62 140.31 0.36

Reach' 3400 '. MaxyVS 2746.98 1116.37 1125.35 1125.59 0.000922 3.95 705.35 152.96 0.30

Reach· 3300.* MaX·WS· 2654.92 1116.26 1125.23 1125.44 0.000805 3.70 738.28 186.41 0.28

Reach 3200 MaxWS' 2616.98 1116.15 1125.15 1125.33 0.000699 3.48 789.19 200.00 0.26

Reach 3133.33· MaxWS 2614.74 1116.07 1125.07 1125.28 0.000820 3.80 733.39 200.00 0.28

Reach 3066.66' MaxWS 2611.93 1115.96 1124.96 1125.23 0.000992 4.21 673.48 200.00 0.31

Reach 3000 MaxWS 2597.48 1115.90 1124.82 1125.16 0.001239 4.72 607.45 200.00 0.35

Reach 2933~33· MaxWS 2603.31 1115.83 1124.76 1125.08 0.001109 4.46 633.73 188.45 0.33

Reach 2866.66* MaxWS 2598.04 1115.75 1124.74 1125.01 0.000986 4.21 656.93 176.69 0.31

Reach 2800 MaxWS 2592.45 1115.68 1124.70 1124.94 0.000885 3.99 661.36 165.34 0.29

Reach 2746.66* MaxWS 2585.36 1115.62 1124.65 1124.87 0.000821 3.86 702.12 159.62 0.28

Reach 2693.33* MaxWS 2577.80 1115.56 1124.60 1124.61 0.000763 3.74 720.22 154.31 0.27
Reach 2640.000 MaxWS 2569.96 1115.50 1124.56 1120.44 1124.76 0.000712 3.63 735.60 146.79 0.27

Reach 2639.9 Inl Struct

Reach 2600.000 MaxWS 2569.96 1113.50 1124.35 1124.47 0.000314 2.61 936.94 146.71 0.18

Reach 2510.* MaxWS 2538.92 1113.41 1124.33 1124.44 0.000295 2.77 979.10 173.35 0.18

Reach 2420:000 MaxWS 2538.24 1113.31 1124.30 1124.42 0.000287 2.78 1016.48 200.00 0.18

Reach 2400 MaxWS 2537.64 1113.27 1124.29 1124.40 0.000289 2.79 1013.93 200.00 0.18

Reach 2390,* MaxWS 2537.51 1113.26 1124.25 1124.40 0.000392 3.33 894.03 190.25 0.21

Reach 2380.* MaxWS 2537.39 1113.25 1124.20 1124.41 0.000549 4.06 787.53 174.97 0.24

Reach 2370 MaxWS 2537.26 1113.24 1124.14 1124.41 0.000968 4.89 693.43 162.71 0.26

Reach 2345 Culvert

Reach 2300.000 MaxWS 2518.99 1113.17 1119.88 1119.80 1123.08 0.015691 14.36 175.39 26.18 0.98

Reach 2289.08' MaxWS 2502.90 1113.16 1119.76 1121.10 0.006378 9.26 270.25 57.29 0.75

Reach 2278.177 MaxWS 2537.33 1113.14 1120.51 1121.03 0.002512 5.80 437.68 95.86 0.48

Reach 2240.000 MaxWS 2531.55 1113.10 1120.41 1120.93 0.002654 5.78 438.14 100.71 0.49

Reach 2159.08' MaxWS 2531.33 1113.02 1120.31 1120.73 0.002213 5.22 484.48 113.37 0.45

Reach 2078.177 MaxWS 2530.76 1112.93 1120.22 1120.57 0.001848 4.75 533.35 126.24 0.41

Reach 2011.51* MaxWS 2530.06 1112.85 1120.05 1120.44 0.002087 5.01 504.78 120.48 0.43

Reach 1944.84* MaxWS 2525.54 1112.78 1119.84 1120.29 0.002405 5.33 473.54 114.43 0.46

Reach 1878.177 MaxWS 2525.44 1112.70 1119.60 1120.11 0.002872 5.76 438.66 107.88 0.50

Reach 1811.51* MaxWS 2525.18 1112.63 1119.36 1119.91 0.003151 5.95 424.54 106.62 0.53

Reach 1744.84' MaxWS 2524.79 1112.56 1119.09 1119.69 0.003567 6.21 406.27 104.89 0.56

Reach 1678.177 MaxWS 2524.22 1112.49 1118.75 1119.43 0.004245 6.62 381.58 102.22 0.60

Reach 1640.000 MaxWS 2523.82 1112.45 1118.52 1117.31 1119.26 0.004740 6.87 367.14 100.86 0.63

Reach 1639.9 Inl Struct

Reach 1600.000 MaxWS 2520.04 1110.44 1117.69 1118.13 0.002293 5.31 474.79 111.34 0.45

Reach 1539.08* MaxWS 2519.94 1110.36 1117.54 1117.98 0.002371 5.37 469.54 111.14 0.46

Reach 1478.177 MaxWS 2519.86 1110.28 1117.38 1117.84 0.002452 5.42 464.79 111.11 0.47

Reach 1427.08· MaxWS 2519.82 1110.22 1117.23 1117.71 0.002597 5.54 454.77 109.86 0.48

Reach 1376 MaxWS 2520.36 1110.15 1117.07 1117.57 0.002776 5.68 443.66 108.52 0.50

Reach 1346 MaxWS 2520.12 1110.11 1116.68 1116.85 1120.11 0.016805 14.86 169.62 26.64 1.04

Reach 1336 MaxWS 2520.10 1110.10 1116.46 1117.64 1121.60 0.028022 18.20 138.50 22.59 1.29
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Appendix D

0.6.4 Cross-Sections for Unsteady HEC-RAS

Reems Rd Channel CLOMR
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Appendix E: Hvdraulic Analysis Supporting Documentation (Steady-Flow HEC-RAS)

E.1 Roughness Coefficient Estimation

Note: Roughness coefficients are included in Section £.5

E.2 Cross-Section Plots

Note: Cross-section plots are included in their respective model output in Section E. 5

E.3 Expansion and Contraction Coefficients

Note: Expansion and Contraction Coefficients are included in Section E. 5

E.4 Analysis of Structures

Note: No separate hydraulic calculations were performed.

E.5 Hydraulic Modeling

E.5.1 Schematic

E.5.2 Report

E.5.3 Summary Table

E.5.4 Cross-Sections

E.5.5 100-Year Profile
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E.5.1 Schematic

Reems Rd Channel CLOMR
HRC 07-027-03



•

•

N.the X '5 are Geo-Referenced Geo-Ref user enteredix~s;~~~TI
1 in Horiz. = 900 ft 1 in Vert. = 1300 It

STAT/olJ: 9/6

lated XS)



•

•

•



•

•

•

Technical Data Notebook

Hoskin-Ryan Consultants, Inc.
December 2008

Appendix E

E.5.2 Rel!Qtl

Reems Rd Channel CLOMR
HRC 07-027-03



•

•

Technical Data Notebook

HEC-RAS Version 4.0.0 March 2008
u.s. Army Corps of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

x X XXXXXX XXXX XXXX xx XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

********************************************************************************

PROJECT DATA
Project Title: 100% Channel Steady Model
Project File ReemsCLOMR.prj
Run Date and Time: 10/20/2008 12:01:38 PM

Project in English units

Project Description:
Channel Only in the Geometry. The basin and weir have been removed from the
model.
The most downstream cross-section was cut at the bend of the North
Collector Channel, and therefore has a bottom width larger than the 12 ft of
the North Collector Channel.

The boundary
condition at the downstream end was normal depth with a slope of 0.001 .

The
flows have been taken from the existing conditions HEC-l model, and have been
adjusted to the next highest integer. For example, 369.15 cfs in the unsteady
model became 370 cfs in the steady model.

********************************************************************************

PLAN DATA

Appendix E

Plan Title: Existing Flow for the CLOMR
Plan File: G:\Projects\07\07-027 On-Call Flood Control District\Ol - Reems Rd CLOMR\Hydro\HEC
RAS\ReemsCLOMR.pOl

Geometry Title: Design
Geometry File: G:\Projects\07\07-027 On-Call Flood Control District\Ol - Reems Rd

CLOMR\Hydro\HEC-RAS\ReemsCLOMR.gOl

Flow Title : Existing Q
Flow File : G:\Projects\07\07-027 On-Call Flood Control District\Ol - Reems Rd

CLOMR\Hydro\HEC-RAS\ReemsCLOMR.f02

Plan Description:
Existing conditions for the CLOMR. Flow rates are from the existing conditions
HEC-l model (EC RMS.dat).

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor•

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

79
4
o

Multiple Openings
Inline Structures
Lateral Structures

0.01
0.01
40
0.3
0.001

o
o
o

Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03
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computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

********************************************************************************

FLOW DATA

Appendix E

Flow Title: Existing Q
Flow File: G:\Projects\07\07-027 On-Call Flood Control District\Ol - Reems Rd CLOMR\Hydro\HEC
RAS\ReemsCLOMR.f02

Flow Data (cfs)
*************************************************************

* River
* Stream
* Stream
* Stream
* Stream
* Stream
* Stream
* Stream

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

RS
9168
9082
8890
6807
5400
3770
3535

*

*
*

Existing *
1845 *
2881 *
2735 *

742 *
2368 *
2557 *
1420 *

*************************************************************

Boundary Conditions
*************************************************************************************************

*******

************************************************************************************************~

*************************************************************************************************

*******•
* River
Do\"ns t ream

*******
* Stream
0.001 *

Reach

Reach

Profile

Existing

* Upstream

Normal S =

********************************************************************************

SUMMARY OF MANNING'S N VALUES

River:Stream
*****************************************************************

* . Reach River Sta. nl n2 n3
*****************************************************************

*Reach * 9168 * .035* .035* .035*
*Reach 9118 .035* .035* .035*
*Reach 9082 * .035* .035* .035*
*Reach 8950 *Culvert
*Reach 8890 .035* .035* .035*
*Reach * 8724 .035* .035* .035*
*Reach 8600 .035* .035* .035*
*Reach 8400 * .035* .035* .035*
*Reach 8200 .035* .035* .035*
*Reach * 8000 * .035* .035* .035*
*Reach * 7800 .035* .035* .035*
*Reach 7600 * .035* .035* .035*
*Reach * 7540 .032* .032* .032*
*Reach 7500 .032* .032* .032*
*Reach 7400 * .035* .035* .035*
*Reach 7202 * .02* .02* .02*
*Reach 6807 .02* .02* .02*
*Reach 6709 .035* .035* .035*
*Reach * 6600 .035* .035* .035*
*Reach 6540 .032* .032* .032*
*Reach 6479 .032* .032* .032*
*Reach 6400 .035* .035* .035*
*Reach 6340 .032* .032* .032*
*Reach 6300 .032* .032* .032*

• *Reach 6200 .035* .035* .035*
*Reach 6000 .035* .035* .035*
*Reach * 5800 .035* .035* .035*
*Reach * 5740 * .032* .032* .032*

Hoskin-Ryan Consultants, Inc. Reems Rd Channel CLOMR
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• *Reach 5700 .032* .032* .032*
*Reach 5600 * .035* .035* .035*
*Reach 5500 * .032* .032* .032*
*Reach 5460 * .032* .032* .032*
*Reach 5440 .035* .035* .035*
*Reach * 5400 * .035* .035* .035*
*Reach 5366 .035* .035* .035*
*Reach 5080 .035* .035* .035*
*Reach 5060 .035* .035* .035*
*Reach 5025 .035* .035* .035*
*Reach 5000 *Culvert
*Reach 4955 .035* .035* .035*
*Reach 4895 .035* .035* .035*
*Reach 4740 .032* .032* .032*
*Reach 4700 .032* .032* .032*
*Reach * 4601 .035* .035* .035*
*Reach 4401 .035* .035* .035*
*Reach 4201 .035* .035* .035*
*Reach * 4040 .032* .032* .032*
*Reach * 4000 * .032* .032* .032*
*Reach * 3840 * .032* .032* .032*
*Reach 3800 .032* .032* .032*
*Reach 3770 .035* .035* .035*
*Reach 3735 .035* .035* .035*
*Reach * 3638 *Culvert * *
*Reach 3535 .035* .035* .035*
*Reach 3400 * .035* .035* .035*
*Reach 3200 .035* .035* .035*
*Reach 3000 .035* .035* .035*
*Reach 2800 .035* .035* .035*
*Reach 2640 .032* .032* .032*
*Reach 2600 .032* .032* .032*
*Reach 2420 .035* .035* .035*
*Reach 2400 .035* .035* .035*
*Reach * 2370 .035* .035* .035*
*Reach 2345 *Culvert
*Reach 2300 .035* .035* .035*• *Reach 2278 .035* .035* .035*
*Reach 2240 * .035* .035* .035*
*Reach 2078 .035* .035* .035*
*Reach 1878 .035* .035* .035*
*Reach 1678 .035* .035* .035*
*Reach 1640 .032* .032* .032*
*Reach 1600 .032* .032* .032*
*Reach 1478 .035* .035* .035*
*Reach 1376 .035* .035* .035*
*Reach * 1346 .035* .035* .035*
*Reach 1335 .028* .012* .028*
*Reach 1273 .028* .012* .028*
*Reach 936 .028* .012* .028*
*Reach 926 .028* .014* .028*
*Reach 879 .028* .014* .028*
*Reach * 869 .028* .012* .028*
*Reach 689 .028* .012* .028*
*Reach * 649 .02* .02* .02*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Stream
*****************************************************************

Reach River Sta. Left * Channel * Right
*****************************************************************

*Reach 9168 50* 50* 50*
*Reach 9118 36* 36* 36*
*Reach 9082 192* 192* 192*
*Reach 8950 *Culvert
*Reach 8890 166* 166* 166*
*Reach 8724 124.25* 124.25* 124.25*
*Reach * 8600 200* 200* 200*
*Reach 8400 * 200* 200* 200*• *Reach * 8200 200* 200* 200*
*Reach * 8000 200* 200* 200*
*Reach 7800 225.7* 200* 177.3*
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• *Reach 7600 54.09* 60* 74.8*
*Reach 7540 34.1* 40* 54.8*
*Reach 7500 94.1* 100* 114.8*
*Reach 7400 182.519* 197.429* 222.209*
*Reach * 7202 * 394.86* 394.86* 394.86*
*Reach 6807 98.711* 98.711* 98.711*
*Reach 6709 118.47* 109.01* 103.18*
*Reach 6600 58.8* 60* 61. 92 *
*Reach 6540 57.26* 61* 64.64*
*Reach 6479 72.55* 79* 88.2*
*Reach 6400 60.09* 60* 60.03*
*Reach 6340 40.3* 40* 40.02*
*Reach 6300 95.95* 100* 106.2*
*Reach * 6200 * 177.2* 200* 221. 2 *
*Reach 6000 195.3* 200* 205.6*
*Reach 5800 55.77* 60* 64.2*
*Reach 5740 37.7* 40* 42*
*Reach 5700 100.55* 100* 100.05*
*Reach 5600 * 113.52* 100* 87.68*
*Reach 5500 40.56* 40* 39.4*
*Reach 5460 20.83* 20* 19.09*
*Reach * 5440 41.66* 40* 38.18*
*Reach 5400 34.04* 34* 34.86*
*Reach 5366 278.25* 286.05* 293.55*
*Reach 5080 20* 20* 20.6*
*Reach 5060 35* 35* 35*
*Reach 5025 70* 70* 70*
*Reach * 5000 *Cu1vert
*Reach 4955 24.99* 60* 95.01*
*Reach 4895 124.64* 155.04* 185.12*
*Reach 4740 * 40.22* 40* 40*
*Reach 4700 103.1* 99* 95.85*
*Reach 4601 * 222.8* 200* 181.9*
*Reach 4401 180* 200* 218.6*
*Reach 4201 148.05* 161.01* 174.87*
*Reach 4040 45* 40* 37.89*

• *Reach 4000 * 188.32* 160* 127.84*
*Reach 3840 35.36* 40* 45*
*Reach 3800 23.3* 30* 37.2*
*Reach 3770 36* 36* 36*
*Reach 3735 200* 200* 200*
*Reach 3638 *Cu1vert
*Reach 3535 137* 135* 139*
*Reach 3400 217* 200* 168.8*
*Reach 3200 176.5* 200* 228.4*
*Reach 3000 201. 1* 200* 200.1*
*Reach 2800 * 166* 160* 166*
*Reach 2640 45.34* 40* 34.14 *
*Reach 2600 * 176.76* 180* 184.86*
*Reach 2420 23* 20* 23*
*Reach 2400 35.28* 30* 35.4*
*Reach 2370 70* 70* 70*
*Reach 2345 *Cu1vert
*Reach 2300 21. 82 * 21.82* 21.82*
*Reach 2278 38.18* 38.18* 39.22*
*Reach 2240 155.7* 161.82* 170.64*
*Reach 2078 * 212.7* 200* 188.6*
*Reach 1878 203.9* 200* 197*
*Reach 1678 33.32* 38.18* 42.24*
*Reach 1640 34.84* 40* 43.82*
*Reach 1600 109.97* 121. 8 * 133.21*
*Reach 1478 102.4* 102* 85.1*
*Reach 1376 29.99* 29.99* 29.99*
*Reach 1346 11* 11* 11*
*Reach 1335 61.39' 61.39* 61.39*
*Reach 1273 337.41* 337. 41* 337.41*
*Reach 936 10* 10* 10*
*Reach 926 47.11* 47.11* 47.11*
*Reach 879 10* 10* 10*
*Reach 869 179.41* 179.41* 179.41*
*Reach 689 40.13* 40.13* 40.13*
*Reach 649 0* 0* 0*

• **************~*************************************** ***********

********************************************************************************
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• SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream

*******************************************************

Reach River Sta. * Contr. * Expan.
*******************************************************

*Reach 9168 * .1* .3*
*Reach 9118 * .3* .5*
*Reach 9082 .3* .5*
*Reach 8950 *Culvert
*Reach 8890 .3* .5*
*Reach 8724 * .3* .5*
*Reach 8600 .1* .3*
*Reach 8400 .1* .3'
'Reach 8200 .1* .3'
'Reach 8000 .1* .3'
*Reach 7800 .1' .3'
'Reach 7600 .1* .3'
*Reach * 7540 .1* .3'
*Reach 7500 * .1* .3*
*Reach 7400 .1* .3'
*Reach 7202 .1* .3'
*Reach 6807 .1* .3*
'Reach * 6709 .1* .3'
*Reach * 6600 * .1* .3*
*Reach 6540 * .1* .3*
'Reach * 6479 .1' .3*
'Reach 6400 .1* .3'
'Reach 6340 .1* .3*
*Reach 6300 .1* .3*
*Reach 6200 .1* .3'
*Reach 6000 .1* .3*
*Reach 5800 .1* .3*
'Reach 5740 .1* .3*
*Reach 5700 * .1* .3*
*Reach 5600 * .1' .3'
'Reach 5500 * .1* .3*• *Reach 5460 .1* .3'
*Reach 5440 .1* .3'
'Reach 5400 .1* .3'
'Reach 5366 .1* .3'
*Reach 5080 * .1* .3'
'Reach 5060 .3' .5*
*Reach 5025 .3* .5'
*Reach 5000 'Culvert
'Reach' 4955 .3* .5'
*Reach 4895 .3' .5'
'Reach 4740 .1' .3'
*Reach 4700 .1' .3*
*Reach 4601 * .1* .3'
'Reach 4401 .1* .3'
*Reach 4201 .1* .3*
'Reach 4040 .1* .3'
'Reach 4000 .1* .3'
*Reach 3840 .1* .3'
*Reach 3800 .1* .3'
'Reach 3770 * .3* .5'
*Reach 3735 * .3* .5'
*Reach 3638 *Cu1vert
*Reach 3535 .3* .5'
*Reach 3400 * .3' .5*
*Reach 3200 .1* .3'
*Reach 3000 .1* .3'
'Reach 2800 .1* .3'
*Reach 2640 .1* .3'
'Reach 2600 .1' .3'
'Reach 2420 * .1* .3'
*Reach 2400 .3* .5'
'Reach 2370 .3* .5'
'Reach 2345 *Cu1vert
*Reach 2300 .3* .5'
*Reach 2278 .3* .5'

• *Reach 2240 .1' .3'
'Reach 2078 .1* .3'
*Reach * 1878 * .1* .3'
'Reach 1678 .1* .3'
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• *Reach
*Reach
*Reach
*Reach
*Reach
*Reach
*Reach
*Reach
*Reach
*Reach
*Reach
*Reach
*Reach

*
*

*

*

1640
1600
1478
1376
1346
1335
1273
936
926
879
869
689
649

*

.1*

.1*

.1*

.3*

.3*

.3*

.1*

.1*

.1*

.1*

.1*

.3*

.3*

.3*

.3*

.3*

.5*

.5*

.5*

.3*

.3*

.3*

.3*

.3*

.5*

.5*
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HEC RAS Plan" EXisting River' Stream Reach' Reach Profile" Existing

Reach River sra Profile QTolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G: Slope Vel Chnl Flow Area Top Widlh Froude" # ChI

(cts) (ft) (ft) (ft) (ft) (fUft) (tVs) (sq ft) (ft)

Reach ~168 Existing 1845.00 1143.00 1149.47 1149.66 0.000647 3.58 559.08 118.19 0.26

Reach 9118 Existing 1845.00 1142.00 1149.47 1149.62 0.000461 3.17 621.16 120.24 0.22

Reach" 9082 Existing 2881.00 1140.80 1149.53 1144.19 1149.55 0.000084 1.53 2250.90 396.37 0.10

Reach 8950 Culvert

Reach·· .88~.0 ExistIng . 2735.00 1139.63 1145.60 1146.14 0.002136 5.90 463.81 78.48 0.43

ReaCh 8724 Exi~ling 2735.00 1137.78 1145.39 1145.72 0.001685 4.63 590.65 135.36 0.39

~each' 8600 . Existing 2735.00 1137.63 1145.05 1145.46 0.002135 5.17 529.49 122.87 0.44

Reach: 8400 Exlstin"g· 2735.00 .1137.39 1144.70 1145.05 0.001809 4.78 572.54 132.06 0.40

Reach· 8200 f;:xistin"g 2735.00 1137.15 1144.19 1144.63 0.002413 5.29 516.57 126.77 0.46

Reach 8000 existing 2735.00 1136.91 1143.84 1144.17 0.001913 4.60 594.31 151.61 0.41

Reach 7800 Existing 2735.00 1136.67 1143.40 1143.76 0.002138 4.78 572.22 149.91 0.43

Reach 7600 Exi"stin-g 2735.00 1136.41 1143.00 1143.33 0.002100 4.63 590.70 160.29 0.43

Reach 7540 Existing 2735.00 1136.32 1142.80 1143.20 0.002087 5.04 542.67 147.56 0.46

Reach. 7500 Existing 2735.00 113450 1142.90 1139.25 1143.09 0.000703 3.51 783.68 209.78 0.28

Reach ·7400 Existing 2735.00 1134.45 1142.73 1139.56 1143.00 0.001139 4.11 664.84 185.99 0.33

Reach 7202 Existing 2735.00 1134.34 1140.64 1140.64 1142.46 0.003935 10.82 252.86 70.18 1.00

Reach 6807 Existing 742.00 1134.12 1137.83 1138.65 0.003218 7.28 101.89 44.00 0.84

R~ach 6709 Existing 742.00 1134.06 1137.52 1138.14 0.006882 6.33 117.28 47.85 0.71

Reach 6600 Existing 742.00 1134.00 1136.35 1136.25 1137.13 0.012799 7.08 104.86 58.23 0.93

Reach 6540 Existing 742.00 1133.94 1135.60 1135.60 1136.33 0.013346 6.85 108.27 74.67 1.00

Reach 6479 Existing 742.00 1131.45 1134.70 1134.84 0.001071 2.92 254.31 94.97 031

Read;" 6400 Existing 742.00 1131.37 1134.59 1134.74 0.001388 3.06 242.72 89.63 0.33

Reach 6340 Existing 742.00 1131.30 1134.52 1134.66 0.001155 3.03 244.55 91.03 0.33

Reach 6300 EXisting 742.00 1129.30 1134.57 1134.62 0.000207 1.66 445.93 112.41 0.15

Reach 6200 Existing 742.00 1129.19 1134.54 1134.59 0.000328 1.75 424.37 122.63 0.17

Reach 6000 Existing 742.00 1128.98 1134.51 1134.54 0.000169 1.44 516.90 122.18 0.12

Reach 5800 Existing 742.00 1128.77 1134.48 1134.51 0.000149 1.36 543.88 126.37 0.12

Reach 5740 Existing 742.00 1128.66 1134.47 1134.50 0.000131 1.39 535.37 126.18 0.12

Reach 5700 EXisting. _742~~ 1126.70 113448 1134.49 0.000046 0.95 783.83 148.24 _~1---
Reach 5600 Existing 742.00 1126.60 1134.47 1134.49 0.000073 1.05 707.22 145.43 0.08

Reach 5500 E;lI:isting 742.00 1126.46 1134.46 1128.65 1134.48 0.000070 1.15 647.35 171.61 0.09

Reach 5460 Existing 742.00 1124.49 1134.46 1134.47 0.000029 0.88 891.45 188.10 0.06

Reach 5440 Existing 742.00 1124.47 1134.46 1134.47 0.000035 0.88 897.01 189.94 0.06

Reach 5400 Existing 2368.00 1124.42 1134.34 1134.46 0000357 2.79 895.84 187.89 -0-19
Reach 5366 Existing 2368.00 1124.39 1134.33 1134.44 0.000339 2.73 906.01 161.54 0.19

236a:Oo1-.
1124.07 1134.21 1134.34 0.000384 2.98 685.15 200.00 _~Reach 5080 Existing J

Reach 5060 Existing 2368.00 1124.05 1134.20 1134.33 0.000388 3.03 676.22 200.00 -~
Reach 5025 Existing -2368:00 1124.03 1133.60 1129.82 1134.22 0.001648 5.93 563.19 20000 033Jf-----1----
Reach 5000 Culvert

~Reach 4955 Existing 2368.00 1123.96 1130.50 1130.50 1133.75 0.016629 14.46 163.74 25.08

Reach 4895 Existing 2368.00 1123.87 1129.54 1130.46 0.005630 7.70 307.56 80.63 0.69

Reach 4740 Existing 2368.00 1123.70 1129.00
-~-

0003373 6.51 363.47 95.74 0.59
-----m9.22 -----

Reach 4700 Existing 2368.00 1121.70 1129.47 0.000965 4.06 583.21 122.17 0.33

Reach 4601 Existing 2368.00 1121.59 1129.01 , 1129.34 0.001669 4.59 515.78 119.52 0.39---=- ---_..- - ---_._..._--_.- ----- -1- -1i2909 - 00006641----- _._._--- _._---- _.._.__~
~.-

4401 Existing 2366.00 1121.37 112693 !--_ 329 720.16 1~~ ---~~~_------------- _._~____ .l .. _____

--f-~----Reach 4201 Existing 2368.00 1121.15 112669 112893 0000961 391 605.66 11677 030

1120.90 112665 112880 0000455 769.921
--

Reach 4040 Existing 2368.00 306 139.08 0.23

Reach 4000 Existing 2368.00 1116.97 112668 112265 1128771 0000210 248 981.53 175.96 -Qi6
--_.---,--,----,------ ------,----~ --------,----,--- --------s1434Reach 3840 Existing 2366.00 1116.79 1126.61 1126.73 0.000286 281 200.00 0.19

Reach 3800 Existing 2368.00 1116.80 1128.64 1126.71 0.000126 2.20 1198.27 200.00 0.13

Reach 3770 Existing 2557.00 1116.77 1128.61 1126.70 0.000205 2.56 1134.48 200.00 0.15

Reach 3735 Existing 2557.00 1116.74 1128.42 1123.63 112865 0.000865 4.63 743.52 165.22 0.24

Reach 3638 Culvert

Reach 3535 Existing 1420.00 1116.52 1123.09 1120.95 1124.08 0.004876 7.99 177.72 27.08 0.55:

Reach 3400 Existing 1420.00 1116.35 1123.43 1123.51 0.000353 2.23 638.06 135.92 0.18

Reach 3200 Existing 1420.00 1116.13 1123.33 1123.43 0.000432 2.43 584.33 126.55 0.20

Reach 3000 Existing 1420.00 1115.90 1123.20 1123.32 0.000564 2.86 496.99 102.62 0.23

Reach 2600 Existing 1420.00 1115.68 1123.05 112320 0.000704 3.08 462.28 102.17 0.25

1122.99
-

Reach 2640 Existing 1420.00 ".:t~ 1118.87 1123.10 0.000426 2.66 533.22 120.53
-~

Reach 2600 Existing 1420.00 1113.50 1123.02 1116.85 1123.07 0.000154 1.82 805.04 168.20 0.13

Reach 2420 Existing 1420.00 1113.30 1123.00 1123.04 0.000121 1.66 900.11 200.00 0.111

I Reach 2400 Existing 1420.00 ___ '--'.:t_338 ____'~ 11230~_ 0.000153 ___~_79~~_. 2000~ _ 01~_.
1117.371 _'13..2931 __~o0cl.i2·~~Reach 2370 Existing 1420.00 __....:t 1'2}~I---2E3...5~ _.__..?~, _____3802:lj___12.~,~_.--~2..s!

Reach 2345 Culvert
--_.._-,-

-_____J
--_.-~-.----_.-~--

Reach 2300 Existing 1420.00 1113.17 1119.08 1117.68 1120.39 0.007237 9.20 154.35 26.17
0.

67
1

Reach 2276 Existing 1420.00 1113.15 1119.41 1117.06 1119.89 0.002306 5.53 256.82 59.42 0.45

Reach 2240 Existing 1420.00 1113.10 1119.49 1116.46 1119.69 0.001048 3.58 396.74 98.01

~Reach 2076 Existing 1420.00 ''--~f--_ 1119.40 1116.27 1119.53 0.000742 2.941---. 483.02 124.58 -~
Reach 1678 Existing 1420.00 1112.70 1119.04 1116.52, 1119.30 0.001775 4.09 347.42 109.38 _~
Reach 1676 Existing 1420.00 1112.46 1118.96 1119.09 0.000496 2.67 -~ 111.17 0.21

1116.93
---- ----

Reach 1640 Existing 1420.00 1112.38 1119.06 0.000530 2.69 490.57 106.86 0.24_.-
Reach 1600 Existing 1420.00 1110.44 1116.96 1119.03 0.000233 2.16 661.29 137.35 0.16

Reach 1478 Existing 1420.00 1110.28 1116.95 1119.00 0.000185 1.78 801.99 165.63 0._'2
Reach 1376 Existing 1420.00 1110.15 1116.90 1118.98 0.000277 2.26 656.75 167.64 °.:t2
Reach 1346 Existing 1420.00 1110.11 1118.36 1114.36 1118.84 0.001183 5.57 254.81 142.44 0.35

Reach 1335 Existing 1420.00 1110.10 1115.47 1115.47 1118.16 0.003159 13.16 107.86 20.21 1.00



HEC-RAS Plan" Existing River" Stream Reach' Reach Profile" Existing (Continued)

Reach River Sta Profile QTotal Min eh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel ehnl Flow Area Top Width Froude It ChI

(cfs) (tl) (ft) (ft) (ft) (tUft) (tUs) (sq ft) (tt)

Reach 1273 Existing 1420.00 1104.98 1112.25 1110.37 1114.39 0.004297 11.76 120.79 0.77

Reach 936 Existing 1420.00 1104.35 1110.84 1109.74 1112.99 0.004045 11.76 120.79 0.81

Reaell 926 Existing 1420.00 1104.33 1110.79 1109.73 1112.94 0.005497 11.76 120.79 0.81

Reach 879 Existing 1420.00 1104.24 1110.54 1109.63 1112.68 0.005422 11.76 120.79 0.83

Reach 869 Existing 1420.00 1104.22 1110.49 1109.60 1112.64 0.003974 11.76 120.79 0.83

Reach 689 Existing 1420.00 1103.90 1109.29 1109.29 1111.96 0.003117 13.10 108.43 20.21 1.00

IReaell 649 Existing 1420.00 1102.40 1107.79 1105.96 1108.33 0.001001 5.89 240.95 58.13 0.51
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Appendix E

E.5.5 100-Year Profile

Reems Rd Channel CLOMR
HRC 07-027-03
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Technical Data Notebook Appendix F

• Appendix F: Erosion and Sediment Transp(Jtation Supporting Documentation

Note: Erosion and Sediment Transportation analysis was notperformed as part of this submittal. FCDMC
will perform regular maintenance to remove sediment from the channel and basin.

Hoskin-Ryan Consultants, Inc.
December 2008

Reems Rd Channel CLOMR
HRC 07-027-03




