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CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 97-09-1212P
The Honorable Skip Rimsza Community: City of Phoenix, Arizona
Mayor, City of Phoenix Community No.: 040051
200 West Washington Street Panels Affected: 04013C1655 H, 1660 F,
Phoenix, Arizona 85003-1611 1665 G, and 1670 E

Effective Date of FEB D 3 1998

This Revision:
102-I-A-C
Dear Mayor Rimsza:

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona
and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with
Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated September 24, 1997,

. Kofi Awumah, Ph.D., P.E., Engineering Division, Flood Control District of Maricopa County, requested
that FEMA revise the FIRM and FIS report to show the effects of revised hydrology as a result of
construction of two detention basins and updated topographic information along Tenth Street Wash from
just upstream of the Arizona Canal Diversion Channel to just downstream of Cheryl Drive.

All data required to complete our review of this request were submitted with letters from Dr. Awumah.

We have completed our review of the submitted data and the flood data shown on the effective FIRM and
FIS report. We have revised the FIRM and FIS report to modify the elevations and floodplain and
floodway boundary delineations of the flood having a 1-percent chance of being equaled or exceeded in
any given year (base flood) along Tenth Street Wash. As a result of the modifications, the base flood
elevations (BFEs) for Tenth Street Wash increased in some areas and decreased in other areas; the width
of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base flood, increased
in some areas and decreased in other areas; and the width of the regulatory floodway increased in some
areas and decreased in other areas. The modifications are shown on the enclosed annotated copies of
FIRM Panel(s) 04013C1655 H, 04013C1660 F, 04013C1665 G, and 04013C1670 E; Profile Panel(s) 336P
and 337P: and affected portions of the Summary of Discharges Table and Floodway Data Table. This
Letter of Map Revision (LOMR) hereby revises the above-referenced panel(s) of the effective FIRM and
the affected portions of the FIS report, both dated September 30, 1995.

The modifications are effective as of the date shown above. The map panel(s) as listed above and as

modified by this letter will be used for all flood insurance policies and renewals issued for your community.
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The following table is a partial listing of existing and modified BFEs:

Existing BFE Modified BFE

Location (feet)* (feet)*
Just upstream of Arizona Canal Diversion Channel 1,242 1,237
Just downstream of Cheryl Drive 1,309 1,311

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot

Public notification of the proposed modified BFEs will be given in The Arizona Republic on or about
February 20 and February 27, 1998. A copy of this notification is enclosed. In addition, a notice of
changes will be published in the Federal Register. Within 90 days of the second publication in The Arizona
Republic, a citizen may request that FEMA reconsider the determination made by this LOMR. ~Any
request for reconsideration must be based on scientific or technical data. All interested parties are on
notice that, until the 90-day period elapses, the determination to modify the BFEs presented in this LOMR
may itself be modified.

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and
mortgage lenders, your community will serve as a repository for these new data. We encourage you to
disseminate the information reflected by this LOMR throughout the community, so that interested persons,
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information.

‘ We also encourage you to prepare a related article for publication in your community's local newspaper.
This article should describe the assistance that officials of your community will give to interested persons
by providing these data and interpreting the NFIP maps.

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physically
revise and republish the FIRM and FIS report for your community to incorporate the modifications made
by this LOMR at this time. Preliminary copies of the FIRM and FIS report were submitted to your
community for review on December 24, 1997. We will incorporate the modifications made by this LOMR
into the FIRM and FIS report before they become effective.

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to
your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the
NFIP regulations.

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

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973
. (Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
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40014128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968,
as amended, communities participating in the NFIP are required to adopt and enforce floodplain
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum and
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our records
show that your community has met this requirement.

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

Ms. Dorothy M. Lacey
Director, Mitigation Division
Federal Emergency Management Agency, Region IX
The Presidio of San Francisco, Building 105
San Francisco, California 94129-1250
(415) 923-7177

If you have any questions regarding floodplain management regulations for your community or the NFIP
in general, please contact the CCO for your community at the telephone number cited above. If you have
any technical questions regarding this LOMR, please contact Mr. Mike Grimm of our staff in Washington,
DC, either by telephone at (202) 646-2878 or by facsimile at (202) 646-4596.

Sincerely,

e

/ N
el
Secor !

L_ Frederick H. Sharrocks, Jr., Chief
Hazard Identification Branch
Mitigation Directorate

Enclosure(s)

cc:  Mr. Raymond U. Acuiia, P.E. \/
Floodplain Manager
City of Phoenix Street
Transportation Department

Kofi Awumah, Ph.D., P.E.
Engineering Division
Flood Control District of
Maricopa County




CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY
OF PHOENIX, MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE
PROGRAM

On September 30, 1995, the Federal Emergency Management Agency identified Special Flood Hazard
Areas (SFHAs) in the City of Phoenix, Maricopa County, Arizona, through issuance of a Flood Insurance
Rate Map (FIRM). The Mitigation Directorate has determined that modification of the elevations of the
flood having a 1-percent chance of being equaled or exceeded in any given year (base flood) for certain
locations in this community is appropriate. The modified base flood elevations (BFEs) revise the FIRM
for the community.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended (Title XIII
of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, and 44
CFR Part 65.

A hydraulic analysis was performed to incorporate revised hydrology as a result of construction of two
detention basins and updated topographic information and has resulted in a revised delineation of the
regulatory floodway, increases and decreases in SFHA width, and increased and decreased BFEs for Tenth
Street Wash from just upstream of the Arizona Canal Diversion Channel to just downstream of Cheryl
Drive. The table below indicates existing and modified BFEs for selected locations along the affected
lengths of the flooding source(s) cited above.

Existing BFE Modified BFE

Location (feet)* (feet)* -
Just upstream of Arizona Canal Diversion Channel 1,242 1,237
Just downstream of Cheryl Drive 1,309 1,311

*National Geodetic Vertical Datum, rounded to nearest whole foot

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Directorate must develop criteria for
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community
must use the modified BFEs to administer the floodplain management measures of the NFIP. These
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new
buildings and their contents and for the second layer of insurance on existing buildings and contents.

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in which
he or she can request, through the Chief Executive Officer of the community, that the Mitigation
Directorate reconsider the determination. Any request for reconsideration must be based on knowledge
of changed conditions or new scientific or technical data. All interested parties are on notice that until the
90-day period elapses, the Mitigation Directorate's determination to modify the BFEs may itself be
changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Skip Rimsza
Mayor, City of Phoenix

200 West Washington Street
Phoenix, Arizona 85003-1611
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SECTION 1: GENERAL DOCUMENTATION AND CORRESPONDENCE
1.2 Contact (Telephone) Reports

Enclosed in Appendix A.

1.3 Meeting Minutes or Reports

Enclosed in Appendix B.

1.4 General Correspondence

1.4.7 Copy of public notices

Enclosed in Appendix C.

1.5 Contract Documents (Scope of Work, not financial documents).

Enclosed in Appendix D.




SECTION 2: MAPPING AND SURVEY INFORMATION

2.1 Description of mapping, map control and any other survey information used in study.
Mapping for this study came from two different sources, herein referred to as ACDC topo and
DMJIM topo. The ACDC topo is 1" =400 scale with a 2' contour interval and was developed
from aerial mapping flown on November 15, 1990. This topography was developed for the
hydrology study by Kaminski-Hubbard Engineering, Inc. (see report in Appendix L). Horizontal
and vertical control for this mapping was surveyed by Kaminski-Hubbard Engineering, Inc. on
January 9, 1991. The DMIM topo is 1" = 200" scale with a 1' contour interval and was developed
from aerial mapping flown on February 15, 1994. This topography was developed for the 10th
Street Wash Feasibility Study by Daniel, Mann, Johnson, & Mendenhall (DMJM). Horizontal
and vertical control for this mapping was surveyed by Collins-Pina Consulting Engineers, Inc. on
March 10, 1994.

The two topography files were provided by the Flood Control District of Maricopa County
(DISTRICT) in digital format for use in this study.

2.2 Index of maps.
Not included.

2.3 Survey field notes.
Enclosed in Appendix E.

2.4 Watershed maps, hydrologic analysis maps.

A map showing revisions by WEST to the watershed boundaries for basin 143 is enclosed in
Appendix F. For further data under this section please refer to Appendix L.

2.5 Hydraulic analysis nmaps.
Enclosed in Appendix G.

2.6 FIRM, FHBM draft maps.
Enclosed in Appendix H.

2.7 Community maps.

Copies of the current effective FIRM panels are included in Appendix 1.
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SECTION 3: HYDROLOGIC ANALYSIS
3.1 Method description.

The hydrology for this study was developed using the U.S. Army Corps of Engineers HEC-1
Flood Hydrograph Package, Version 4.0.3E dated June 1992. The effective FIS was developed
by Yost and Gardner Engineers for FEMA in 1975. This study considered Detention Basin No. 3
in Phoenix Mountain Preserve. A new HEC-1 model was developed by Kaminski-Hubbard
Engineering, Inc. as part of the Arizona Canal Diversion Channel Area Drainage Master Study in
June 1992. It was then modified to include Detention Basin No. 1 by Stanley Consultants, Inc.
in March 1995. Then, in June 1995, Rust Environment & Infrastructure modified the model used
by Stanley Consultants, Inc. to include Detention Basin No. 2. Pertinent sections from the
studies by Stanley Consultants, Inc. and Rust Environment & Infrastructure are included in
Appendicies J and K, respectively. The entire report by Kaminski-Hubbard Engineering, Inc. is
included in Appendix L.

3.2 Parameter estimation.

Refer to Appendix L. pages 8 through 13, for responses to the following sections: 3.2.1 Drainage
area boundaries, 3.2.2 Physical parameters, and 3.2.4 Precipitation.

3.2.1 Drainage area boundaries

A vicinity map showing the entire watershed is shown in Appendix L, page 3. A drainage area
map for the subbasins is displayed in Appendix L, Section VII of the report’s appendix, plate 1.
The only change made te_the existing hydrology for the current study was to subdivide basin 143
into four subbasins: 143A, 143B, 143C, and 143D. The drainage area boundaries for these
subbasins are shown in Appendix F.

3.2.2 Physical parameters

Green-Ampt & land use parameters, hydrologic subbasin characteristics, and hydrograph routing
parameters are included in Appendix L, Sections II through IV of the report’s appendix.

3.2.3 Statistical parameters
3.2.4 Precipitation
3.5 Final results/computer runs.

HEC-1 input and output files are included in Appendix M.

3.6 Final modeling results on diskette(s).

W




SECTION 4: HYDRAULIC ANALYSIS

4.1 Method description.

10th Street Wash, located in Phoenix, Arizona, is a natural stream that drains a 2.84 mi?
watershed. The length of 10th Street Wash between the study limits of the Arizona Canal
Diversion Channel (ACDC) in the south and Cheryl Drive in the north is about 1.66 miles.
Detention Basin No. 1 is just upstream of the Cheryl Drive, the northern limit of this study.
Detention Basin No. 2 is located along 10th Street Wash between Alice Avenue in the south at
river mile 0.57 and Townley Avenue in the north at river mile 0.72. The detention basin is a two
basin design with Detention Basin No. 2a on the east side of the wash and Detention Basin No.
2b on the west, which is designed to function only when the east basin is full. Basin No 3 further
upstream, in the Phoenix Mountain Preserve has already been accounted in the Effecive FIS and
the hydrology by Kaminski-Hubbard Engineering, Inc. as part of the Arizona Canal Diversion
Channel Area Drainage Master Study in June 1992.

The scope of this study specifies the use of the U.S. Army Corps of Engineers HEC-RAS River
Analysis System, Version 1.2 dated April 1996. However, after digitizing cross sections and
making preliminary hydraulics runs, it was determined that split flow was a factor to be
considered. Since split flow is not supported by HEC-RAS, the following programs were also
used in the hydraulic analysis to supplement the HEC-RAS analysis,: U.S. Army Corps of
Engineers HEC-2 Water Surface Profiles, Version 4.6.2 dated May 1991, and U.S. Army Corps
of Engineers HEC-1 Flood Hydrograph Package, Version 4.0.3E dated June 1992. The
following sections describe each of the three models in further detail.

-

4.1.1 HEC-RAS
4.1.1.1 Cross Section Geometry

Cross sections were developed from digital topography provided by the DISTRICT. Two topo
files were combined in AutoCAD such that the DMJM topo (1"=200' scale with 1' contours) was
used upstream of Alice Avenue, and the ACDC topo (1"=400" scale with 2' contours) was used
downstream of Alice Avenue. The DMJM topo did not extend far enough into the overbank, so
it was supplemented with the ACDC topo. The topography match lines are shown on the work
maps in Appendix G.

The split flow analysis was very sensitive to top of bank elevations, so an elevation was
interpolated between contours for some cross sections.

The construction of Detention Basin No. 2 created a unique hydraulic condition just downstream
of Alice Avenue that is not reflected in the topo. There are two outlets, a 48" culvert that is
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located about 1 block downstream of Alice Avenue, and a double box culvert right at Alice
Avenue. Flows exiting the double box culvert are delivered on top of the 48" culvert, which is
encased in grouted riprap. This condition extends for one block until the 48" culvert outfall is
reached, at which point natural channel conditions are restored. Refer to photos 19-23 in
Appendix N. Since cross section 0.57 is located just downstream of Alice Avenue, the channel
bottom was raised 48" to account for the reduced channel capacity.

4.1.1.2 Boundary Conditions

The downstream cross section 0.00 is along the rim of the Arizona Canal Diversion Channel
(ACDQC), therefore critical depth was specified as the downstream boundary condition.

A second boundary condition was entered just upstream of Detention Basin No. 2. This second
boundary condition was necessary because it was not possible to compute backwater through
Detention Basin No. 2 due to the complexity of the flood routings. Computations were halted at
Alice Avenue (cross section 0.57), which is the downstream boundary of Detention Basin No. 2,
and resumed at Townley Avenue (cross section 0.72), the upstream boundary of the detention
basin. A level pool condition was initially assumed through the detention basin such that the
water surface elevation computed at Alice Avenue could be transferred to Townley Avenue,
which would then be used as the starting condition for the backwater computations. However,
the transferred water surface ended up below the thalweg at Townley Avenue due to the steep
slope. Further investigation showed that the reach just upstream of Townley Avenue was on a
supercritical slope, so the starting condition at cross section 0.72 was specified as critical depth. -
This was accomplished in HEC-RAS by specifying a known water surface elevation at cross
section 0.72 that was below critical depth (similar to using the X5 record in HEC-2). A value of
1264 feet was entered, and critical depth for the 100-year profile was computed as 1264.37 feet.

4.1.1.3 Effective Flow Limif Assumptions

Most of the effective flow limits in the HEC-RAS model (especially on the right overbank
looking downstream) are coincident with the watershed boundary and were a part of the split
flow analysis. After performing the split flow analysis, the cross sections still showed
overtopping at the effective flow limit as expected. The lateral orientation of the breakout flow
and the timing of the main stem hydrograph would make it impossible for all of the water above
the breakout elevation to escape. Therefore, once the discharges were reduced by the split flow
analysis, the computed water surface elevations were above the breakout elevation--but not more
than 1 foot.

Effective flow limits were also used at road crossing dip sections and in the vicinity of
geomorphic controls. See the table entitled “Description of Effective Flow Limits” in Appendix
O for a detailed description of effective flow limit selection.




412 HEC-2
41.2.1 General

An HEC-2 model was created from HEC-RAS geometry upstream of Detention Basin No. 2 for
the purpose of running a split flow analysis. The translation of columnar data from HEC-RAS
into the GR format of HEC-2 was accomplished using BOSS RMS (River Modeling System) for
AutoCAD. To minimize the effects of computational differences between HEC-RAS and HEC-
2, the following were performed:

1) Bridge hydraulics computed in HEC-RAS were represented with a discharge-elevation
rating curve at cross sections upstream and downstream of the bridges using the RC
record in HEC-2.

2) The critical depth computation was set to an allowable error of 0.5% of the depth, which
is similar to the default tolerance in HEC-RAS of 0.01 feet.
3) Split flow results were rounded to the nearest 20 cfs.

4122 Split Flow Records

The normal depth split flow option was used instead of the weir flow option because the nature
of the breakouts was not a sharp crest like an overtopped levee, but more of a gradual transition.
Input for the normal depth option entailed an estimate of the energy grade slope, Manning’s n,

‘ and cross section geometry. To estimate the energy grade slope, the ground slope was measured
in the right overbank about 500 to 1000 feet downstream of the breakouts. A slope value of 0.08
was found 1o be a good estimate in both the upstream reaches and the downstream reaches.
Manning’s n equal to 0] was used in the overbanks, unless the breakout was along a road, in
which case Manning's n equal to 0.02 was applied. The breakout reaches were measured
generally parallel to the main siem flow, along either the watershed boundary or the top of bank.
Additional cross sections were added in breakout reaches greater than 200 feet in length, or, if
appropriate, interpolated cross sections were added. Since HEC-RAS has a unique interpolation
scheme that allows for a true interpolation between cross sections, the cross sections were
interpolated in HEC-RAS. If interpolated cross sections were created in HEC-RAS for use in
the HEC-2 split flow model, they were later deleted from the HEC-RAS model.

4123 Split Flow Analysis Procedure
The split flow analysis involved a number of steps and iterations as summarized below:
1) Split flow records were entered in HEC-2 for the first breakout (1.244 - 1.35).

2) HEC-2 was executed and the resulting table of main stem flow versus breakout flow was
entered in HEC-1.




3)

4)

6)
7)

8)

9)

10)

HEC-1 was executed and the resulting peak flows downstream of the breakout were
compared with the peak flow reductions from HEC-2. The reductions were identical.
Therefore, there was no need to iterate between HEC-1 and HEC-2 to zero in on the peak
flow reduction. In addition, there was no need to enter a “table” of main stem flow
versus breakout flow as described in step 3. Only the accumulated breakout flows from
HEC-2 between concentration points needed to be entered in order to route the reduced
flood hydrograph through Detention Basin No. 2.

Steps 1 and 2 were repeated for the second breakout (1.138 - 1.242).

Once again. the flow reductions between HEC-1 and HEC-2 were the same.
Steps 1 and 2 were repeated for the last breakout (0.89 - 1.136).

The flow reductions were the same.

The largest breakout flow of 580 cfs occurred between cross sections 1.07 and 1.136, in

_ the vicinity of Cave Creek Road and Hatcher Road. An HEC-RAS model with cross

sections oriented perpendicular to the breakout flowlines was created at this lateral flow
area. The average flow depths (hydraulic depths) for the breakout flow from this model
were found to be less than 0.5 feet. Another HEC-RAS model was created for breakout
flows at cross section 0.96, due to depths greater than 1 foot at the brink. After running
HEC-RAS. the average flow depths for this model were less than 0.5 feet. Details of both
HEC-RAS breakout flow models are included in Appendix P.

100-year flows were entered in HEC-RAS using either HEC-1 output or the split flow
HEC-2 output. depending on whether there were breakouts between HEC-1 concentration
points for a given reach. If there were, flows were determined from the HEC-2 ouput
because it was already established in step 3 above that HEC-1 did not contribute an
additional reduction in flow. Running a SUMPO table of SECNO and Q from the HEC-2
output provided a list of flows that remained in the channel at each cross section as a
result of the split flow analysis. These flows were then accumulated in increments of 20
cfs. and the rounded values were entered at the appropriate cross sections in HEC-RAS.
A table of the final flows used in HEC-RAS are shown in Appendix O in the table
entitled ~10th Street Wash Breakout Flow Summary.” Downstream of Alice Avenue
split flows did not occur, so HEC-RAS flows were detemined using the HEC-1 output.
Flows at concentration points HC145A (El Caminito Drive) and HC145 (ACDC) were
input to HEC-RAS.

HEC-RAS was executed and the depths at all the breakout limits on the main stem were
less than 1 foot deep (see exceptions noted in step 8). Therefore, the depths outside of the
breakout areas will also be less than 1 foot deep since there are no depressions to
concentrate flow.




11)  Proceeding downstream of the detention basin, flows were contained in bank until they
reached cross section 0.16, downstream of Butler Drive. Flows at this location were
overtopping the banks but not leaving the system, so the split flow option was not
needed. Instead, flows were confined within effective flow limits at a maximum
expansion of 2.5 to 1. The use of effective flow limits was necessary because the right
overbank cross sections are aligned parallel to a given contour for over a mile. The
effective flow limits at cross sections 0.01 and 0.08 were set so that the depth of flow in
the overbanks for cross sections 0.01 through 0.16 did not exceed 1 foot.

12)  The 100-vear floodplain was delineated on a combination of 1"=200" and 1"=400" scale
topography. In the right overbank where flows were breaking out as split flow and in the
area downstream of Butler Drive (see step 11), the floodplain was mapped to the effective
flow limit. Everywhere else, the floodplain extends to the edge of water. A table
decribing such mapping decisions entitled “Decription of Floodplain Mapping Limits™ is
included in Appendix O.

4.1.3 HEC-1
4.1.3.1 General

The HEC-1 model used for 10th Street Wash was created by Kaminski-Hubbard Engineering,
Inc., and later modified by 1) Stanley Consultants, Inc. and 2) Rust Environment & Infrastructure
to add detention basins 1 and 2, respectively. To model breakout flows, it was necessary to make
one more modification to the hydrology. Basin 143, which contains all cross sections upstream
of Detention Basin No. 2, was divided into more than one reach so that a hydrograph would be
computed at multiple locations along the basin rather than just at the outlet. Four subbasins were
created: 143A, 143B, 143C, and 143D. The unit hydrograph for each subbasin (1434, 143B,
etc.) was determined by applyin‘g‘an area weighting to the original unit hydrograph of basin 143.
The “throw away volume”™ was also area weighted for each subbasin, and routing lengths were
updated. This revised HEC-1 model reproduced the peak flows of the original model prior to the
split flow analysis.

4132 Diversions

A table of main stem flow versus breakout flow from HEC-2 was entered on DI and DQ records.
Breakouts within a given subbasin, such as 143 A, were accumulated to the subbasin node where
they were diverted as one large flow. After learning that HEC-1 did not reduce flows any more
than the HEC-2 split flow analysis, the “table” of main stem flow versus breakout flow was not
necessary. To simplify, only two diversion flow values were entered in the table: 1) 0 cfs and 2)
the accumulated breakout flow for the HEC-1 subbasin (143A, 143B, 143C, or 143D).




4.2 Parameter estimation.
4.2.1 Manning’s N-value

Refer to the “Field Reconnaissance Report” included in Appendix N for a description of how
Manning’s n was selected.

4.2.2 Expansion and contraction coefficients.

The expansion and contraction coeffiecients were set at 0.1 and 0.3, respectively. These values
were not changed at the bridges because neither expansion nor contraction were a factor.

43 Cross-section description.

4.3.1 Channel and Overbank

See section 4.1.1.1 above. Cross section plots are included in Appendix Q.
4.3.2 Bridge or Constriction

There are three bridges along 10th Street Wash within the study limits: Butler Drive at cross
section 0.35, Moutain View Road at cross section 1.40, and Cave Creek Road at cross section
1.527. The structures at Mountain View Road and Cave Creek Road are double box culverts,
and the structure at Butler Drive is a triple box culvert. All three structures were modeled using
culvert routines in HEC-RAS. Results show that none of the structures experience weir flow, but
two of the bridges, Moutain View Road and Cave Creek Road, experience pressure flow. Flows
at all three structures are contained within the channel limits so there are not any contraction or
expansion effects. Due to their size, as-built drawings for the bridges are included as a separate
attachment to this report.

4.4 Calibration.
10th Street Wash is an ungaged watershed, therefore calibration to historic events is not possible.
4.5 Special problems/solutions.

451 Detention Basin Hydraulics

Modeling the hydraulics through Detention Basin No. 2 was not within the capabilities of HEC-
RAS. Therefore, the upstream water surface elevation was based on a level pool transfer of the
downstream water surface. See section 4.1.1.2 above for details.




452 Contours Parallel to Cross Sections

In the right overbank (looking downstream) of 10th Street Wash, the overbanks are
predominately sloping in the downstream direction rather than toward the channel. The result is
that cross sections are aligned parallel to contours in the right overbank. In a one dimensional
model such as HEC-RAS, cross section plots showing the water surface elevation for such a
condition need to be interpreted with caution. The cross section shows water extending out to
station infinity, but obviously, the flood wave has a limited volume and duration, so the actual
inundation would be much less. For 10th Street Wash, determining the actual extent of the
inundation was not necessary due to a unique condition. The watershed boundry is located very
close to the channel in the right overbank for many of the cross sections upstream of the
detention basin. Consequently, flows overtopping this boundary take on a new flow path
towards ACDC, not contributing to conveyance for 10th Street Wash. In other words, there 1S a
split flow condition where flows do not return to the system. At a meeting with the DISTRICT,
it was decided to use the split flow option in HEC-2 to quantify the flows leaving the system and
in turn reduce the flow being carried downstream in the channel. In a telephone conversation
with Massoud Rezakhani. FEMA Technical Advisor, we were told that areas in the overbank
subject to flooding from the split flows could be designated Zone X if we could track the
breakout flows and show that they were less than 1 foot deep.

Downstream of the detention basin, the contours in the right overbank were also oriented parallel
to the cross section. and near the downstream end of the model the 100-year discharge was
overtopping the'banks. However, these overtopping flows were not leaving the system. The
effective flow limits at cross sections 0.01 and 0.08 were set so that the depth of flow in the
overbanks for cross sections 0.01 through 0.16 did not exceed 1 foot.

\~

4.6 Floodway modeling.

-4

The City of Phoenix agreed that a floodway analysis was not necessary because the areas
adjacent to 10th Street Wash are fully developed.

4.7 Final results/computer runs.

HEC-RAS does not lend itself to the printing of input and output files. Therefore, the computer
model itself should be consulted for such information. In its place, a Summary Printout Table is
included in Appendix R. Also included are input and output listings for the split flow HEC-2
model.

4.8 Final modeling run on diskettes should include all input files.
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SECTION 5: EROSION/SEDIMENT TRANSPORT ANALYSIS.

Fixed bed hydraulic modeling is used throughout the study area. Erosion along the washes is not
considered, and sediment transport is not analyzed. These issues are outside the Scope of Work

for this Study and are not part of this report.




SECTIONS 6: REFERENCE MATERIALS
6.1 Other published flood studies.

A study by Yost and Gardner Engineers was completed in July, 1975. However, there were no
other published flood studies for 10th Street Wash taking into account the three detention basins.

6.2 Previous FEMA studies.

The effective FIS is based upon the study by Yost and Gardner Engineers in July, 1975.




6.5 References

Boss International. BOSS RMS for AutoCAD. December 1996.

Daniel, Mann, Johnson, & Mendenhall (DMJM). 10th Steet Wash Feasibility Study. August
1995.

Federal Emergency Management Agency. FEMA 37, Flood Insurance Study Guidelines and
Specifications for Study Contractors. January 1995.

Kaminski-Hubbard Engineering Inc. 10th Street Wash Watershed Volume 1.9, Arizona Canal
Diversion Channel Area Drainage Master Study. June 1992.

Stanley Consultants, Inc. 10th Street Wash Detention Basin No. 1 Final Design Concept Report.
March 1995.

U. S. Army Corps of Engineers. HEC-1, Flood Hydrograph Package, version 4.0.3E. |
Hydrologic Engineering Center. Davis, CA. June 1992.

U. S. Army Corps of Engineers. HEC-2, Water Surface Profiles, version 4.6.2. Hydrologic
Engineering Center. Davis, CA. May 1991.

U. S. Army Corps of Engineers. HEC-RAS, River Analysis System, version 1.2. Hydrologic
Engineering Center. Davis, CA. April 1996.

U. S. Geological Survey; Water Résou_rces Division. Estimated Manning’s Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona. April 1991.

Yost and Gardner Engineers. Untitled (re: 10th Street Wash FIS). City of Phoenix Project No.
ST-74248.00. July 1975.
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SECTION 7: CROSS-REFERENCING AND LABELING INFORMATION

Tl Other studies impacted.

7.2  Key to cross-section labeling.

Assignment of lettered cross sections will be left to the discretion of FEMA. The work map and

profiles show all of the cross sections used in the study, measured along the channel certerline in
river miles.

SECTION 8: DRAFT FIS REPORT - REVISED TEXT

A draft FIS report in the form of a data checklist per FEMA 37, Figure C, is included in Appendix
S. The forms suitable for requesting a LOMR are included in Appendix T.
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WEST Consultants, Inc.
2111 Palomar Airport Rd., Suite 180
Carlsbad, CA 92009-1419

DATE TIME
Kofi Awumah, Ph.D., P.E. 2/5/97 9:01 Dave Smith

(602) 506-1501
(602) 506-4601 fax

Kofi,

The following table outlines our understanding of HEC-1 node locations based on Rust Environmentals latest
hydrology run. Please review for accuracy—-especially the location of node HC145A.

| noticed that there doesn't seem to be a flow change between Dunlap Avenue and Cheryl Drive, the upstream
study limit. This means the flow of 1221 cfs at Dunlap Avenue would apply all the way to Cheryl Drive. You
may want to look into splitting this reach into more than one segment.

Please advise.

‘ Regards,

Dave Smith

. LNumber of pages including cover: |2




10th Street Wash Flow Change Locations

HEC-1 Description Q100 from HEC-1

Node (cfs)
HC145 ACDC 1548
HC145A Butler Drive 1147
HC144 Alice Avenue 922
HC143 Dunlap Avenue 1221

2/5/97

QCHANGE.XLS




WEST Consultants, Inc.
2111 Palomar Airport Rd., Suite 180
Carlsbad, CA 92009-1419

DATE TIME
Kofi Awumah, Ph.D., P.E. 3/5/97 12:24 Dave Smith

(602) 506-1501
(602) 506-4601 fax

As discussed, here is the telephone memo from our conversation with Massoud Rezakhani from FEMA.

Regards,
Dave Smith

|

‘ [Number of pages including cover: |2




WEST Consultants, Inc.

Telephone Memorandum

Date: 3/4/97

To: Massoud Rezakhani, FEMA Technical Advisor
Michael Baker Jr. Engineers, Alexandria, VA

From: David Williams, Dave Smith
WEST Consultants, Inc.

Subject: 10th Street Wash, reduction of discharges

The purpose of this phone call was to ask if FEMA would:

1) approve a reduction in the 100-year peak discharges due to flows leaving the
system, and
2) require us to map the flows leaving the system.

We explained that we have identified flow breakout areas along 10th Street Wash. When water
breaks out at these locations, it will not return to the channel. Instead, the breakout flows will
probably drain in the direction of the Arizona Canal Diversion Channel (ACDC) as shallow sheet
flow, probably at depths less than 1 foot.

Our modeling approach would proceed as follows:

Step 1) At the furthest upstream reach where flows overtop the banks and escape the
system, use the split flow option in HEC-2 to quantify the discharge leaving the
channel for various input discharges.

Step2)  Input a table of inflow versus breakout flow for the overtopping reach in HEC-1.

Step3)  Re-run HEC-2 with the revised peak flows from HEC-1. Is flow still overtopping
at the breakout point for the current iteration? If so, return to Step 1, otherwise
proceed to Step 4.

Step 4)  Define three or four typical cross sections perpendicular to the breakout flow, a
typical slope, and a typical Manning’s n, and run HEC-2 to compute normal depth
for the breakout flows. Verify that flow depths are generally less than 1 foot.

Step 5)  Proceed to the next downstream breakout point, and repeat Steps 1 through 4.
Note: When the downstream detention basin is reached (Detention Basin #2), the
inflow hydrograph will be routed through the basin using HEC-1, resulting in a
revised peak flow downstream of the basin.

Mr. Rezakhani said the above discussed appears to be reasonable. He also said that we would not
need to trace the overflow areas if we could show that the depth of breakout flows doesn’t
exceed 1 foot per step 4 above. In addition, the Flood Control District of Maricopa County
would have the option of either leaving the overbanks as the existing Zone A or dropping Zone A
completely. There would be no need to map breakout flows with depths less than 1 foot.



WEST Consultants, Inc.
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May 5, 1997

Kofi Awumah, Ph.D., P.E.

Flood Control District of Maricopa County
2801 West Durango

Phoenix, AZ 85009

Subject: 10th Street Wash, FCD Contract No. 96-12, Assignment #2
Floodplain Base Maps

Dear Dr. Awumah:

Attached are the base maps for your meeting with the City of Phoenix. There are about 18 cross sections where the
new floodplain limits are outside of the previous study floodplain limits (see cross sections 0.24, 1.12, 1.13, 1.132,
1.17, 1.21, 1.22, 1.226, 1.233, 1.26, 1.34, 1.37, 1.39, 1.56, 1.59, 1.62, 1.64, and 1.65). These overlaps are
unfortunate, but there is not much that can be done to correct them without compromising the integrity of our analysis.
Many of the overlaps listed above are due to the old floodplain crisscrossing the actual channel. If you look carefully |
at the old floodplain boundary between sections 1.34 - 1.44 and 1.55 - 1.64, you will see that the floodplain in the left |
overbank (looking downstream) crosses the channel to the right overbank, then crosses back to the left overbank again. |
.I am confident that the old floodplain boundaries were placed in the correct position in the AutoCAD drawing, so either
the channel has shifted its location (not very likely at Mountain View Road bridge), or the floodplain was inaccurate.

These maps are not quite finalized: Besides the cosmetic details, the major element missing is the base flood elevations,
which will be added ASAP.

<4

Sincerely yours,

David T. Williams, Ph.D., P.E.
Project Manager

Enclosures




WEST Consultants, Inc.
111 Palomar Airport Rd., Suite 180
Carlsbad, CA 92009-1419

DATE TIME
Kofi Awumah, Ph.D., P.E. | 5/8/97 10:39 Dave Smith
(602) 506-1501 (760) 431-8113
(602) 506-4601 fax | (760) 431-8220 fax

When plotting the profile, | realized that the geometry just downstream of the detention basin did not reflect
current conditions. The ACDC topo does not include the 42" pipe that was constructed in the channel
between Alice Ave. and one block downstream.

The only cross seciton affected by this geometry is 0.57. | revised HEC-RAS by raising the invert of section ‘
0.57 in the amount of 42" (3.5"). After running HEC-RAS with this revision, the only cross section affected

was 0.57. As shown on the page that follows, this change caused the floodplain to leave the channel, but no : ‘
strucures will be affected. Split flow was not performed in this reach, so the hydrology will not change.

‘ Please call me with any comments, and | will proceed to make the necessary revisions.

Dave Smith

. Number of pages including 2










MEETING MINUTES
for
CLOMR Application for 10th Street Wash and Detention Basins 1 & 2

Date: 11/14/96

Location: Maricopa County Flood Control District
Attending: Pedro, Kofi, Michael, David Williams, Dave Smith
Subject: Kick-Off Meeting

General:

® The purpose of this study is to redelineate the floodplain and floodway of 10th Street Wash,
as a result of detention basin construction.

e Flows may breakout at Butler due to a change in slope from steep to mild.
e Kofi will advise the Citizens Advisory Committee that a FEMA study is in process.

. ® Legal advertisements should be placed in the Phoenix Business Gazette and Capitol Times.
Affidavits of publication from the papers, as well a clipping of the articles will be collected. '

e Mutual evaluations will take place (3) three times during the course of the project in which
CONSULTANT will evaluate the DISTRICT and the DISTRICT will evaluate
CONSULTANT. o

e The meeting with public officials and field trip are scheduled for December 9, 1996.
Mapping:

e Topography for the reach downstream of Basin No.2 shouldn’t have changed from the first
analysis, but CONSULTANT will cut new sections to be sure. Also, this will circumvent a
discontinuity in mapping sources.

e From ACDC to Basin No.2, CONSULTANT is to use Kaminski Hubbard mapping, which is
2' contour.

® Kaminski Hubbard mapping will be used downstream of Alice Avenue, and DMJM mapping
will be used upstream.

® A drainage corridor = 0 probably means private property.

e As-builts will be provided for all bridges and culverts.




Copies of photos will be provided upstream of Dunlap. The project reach from previous
rights of entry downstream of Dunlap will be checked during field reconnaissance.

The DISTRICT will provide a list of ELM’s to be included on panels generated by the
CONSULTANT.

Mapping files will be provided in DXF and DWG format.

rauli Hydrol
The only location a floodway analysis is required for is between Basin No.1 and Basin No.2.
The maximum spacing between cross-sections is 500 feet.

CONSULTANT will use the HEC-2 style conveyance method in HEC-RAS (rather than
HEC-RAS style).

Prior to the field trip, the CONSULTANT will cut cross-sections everywhere, except at
bridges. After field verification, bridges will be added.

CONSULTANT is responsible for filling out forms for downstream Basin No.1.

CONSULTANT will use Rust’s latest hydrology run, to be provided by the DISTRICT. This
hydrology will be approved by the CONSULTANT, but stamped by Russ.

AN
~




MEETING MINUTES
for
CLOMR Application for 10th Street Wash and Detention Basins 1 & 2

Date: 12/12/96

Location: Maricopa County Flood Control District

Attending: Pedro Calza Maricopa County Flood Control District

Kofi Awumah Maricopa County Flood Control District

Michael Lopez Maricopa County Flood Control District

Earl Lucas City of Phoenix Street Transportation Department
David Williams WEST Consultants, Inc.

Dave Smith WEST Consultants, Inc.

Subject: Meeting with City of Phoenix official

The City of Phoenix (CITY) was officially notified of the CLOMR application in progress for
10th Street Wash due to the construction of Detention Basins #1 & #2.

The following were requested from the CITY by the Maricopa County Flood Control District
(COUNTY): Maintenance plans for Basins #2 and #3, and as-built drawings for Basin #3.

N\
Since the 10th Street Wash project has been going on for some time, it was decided that a
public meeting announcing thé start 'of the CLOMR application study was not required.

Near project completion, after review by the COUNTY but before submitting results to
FEMA, the CITY will hold a public meeting to disclose the study results. The COUNTY is
invited to attend if desired. This meeting will take place sometime in late April.

Since a floodway is not required, the CITY will determine whether they want to establish a
floodway for 10th Street Wash.

Kofi will provide Earl with a copy of the project schedule and meeting minutes from the
November 14, 1996 meeting, which describes the areas where a floodway might be provided.
This information can then be used by the CITY in their decision of whether or not a floodway
is required.
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WEST Consultants, Inc.
2111 Palomar Airport Rd., Suite 180
Carlsbad, CA 92009-1419

DATE TIME
1/14/97 16:34 Dave Smith

(602) 506-1501
(602) 506-4601 fax

Kofi,
Here are the meeting minutes from our meeting yesterday, January 13, 1997.

You will recall that | agreed to send you a description of any topographic problem spots for the surveyors to
verify. At the meeting yesterday, we discussed the sharp right turn downstream of Eva Street and the high spot
near Cave Creek Road. These are the only "problem spots” I've identified so far. We can discuss this, but |
don't think it's necessary for the surveyors to investigate either of these locations. After a second look at the
field trip photos, the sharp right turn downstream of Eva Street is probably not a bust in the topo. This turn can
also be viewed from Photo #34, where it does not appear to be a 90 degree turn. The sharpness of the turn
apparent in Photo #36 can probably be attributed to a dramatic reduction in channel width. As for the high spot
. near Cave Creek Road, Photo #49 shows a building on the right side of the photo. This building can be located

on the topo between the channel and the high spot, so even if flows get out of bank (which they probably won't)
the high spot will not be a factor.

As discussed in our meeting, the aerial tépo needs to be field verified according to FEMA 37 specifications (see
Appendix 4). Itis possible that DMJM and Kaminski Hubbard have already completed the field verification, but
FEMA may have special requirements that need to be addressed.

If you have any questions, don't hesitate to call.

Regards,
Dave Smith

‘ [Number of pages including cover: [3 ]




MEETING MINUTES
for
CLOMR Application for 10th Street Wash and Detention Basins 1 & 2

Date: 1/13/97

Location: Maricopa County Flood Control District

Attending:  Dr. Kofi Awumah Maricopa County Flood Control District
Dr. David Williams WEST Consultants, Inc.
Mr. Dave Smith WEST Consultants, Inc.

Subject: Monthly coordination and milestone meeting

e The following items were exchanged:
1) The draft field reconnaissance report was delivered to Dr. Awumah.
2) Rust Environmental’s latest hydrology run was provided to Mr. Smith
3) The AutoCAD lisp routine for HIS compliance was provided to Mr. Smith

@ The cross section layout for HEC-RAS modeling was approved by Dr. Awumah.

© A strategy for delineating the floodplain in the vicinity of detention basin #2 was discussed.
Dr. Awumah agreed to the following approach:

1) Run the HEC-RAS backwater analysis up to the 42" outfall at Ruth Avenue.
2) Change the discharge to the maximum flow possible in the double box culvert
(controlled by the side spill weir elevation) per Rust’s hydraulic calculations, and
continue backwater analysis to Alice Avenue.
3) Stop the backwater analysis at Alice Avenue, and map the floodplain between
Alice Avenue and Townley Avenue based on a level pool assumption, using the
water surface elevation that was computed at Alice Avenue.
4) Resume backwater analysis at Townley Avenue using appropriate starting
conditions, and continue upstream to end of study.

e The Design Concept Report for detention basin #2 by Rust Environmental mentions that the
dip section at Townley Avenue will be replaced by a double box culvert. After consulting the
construction drawings, Dr. Awumah determined that the dip section is not going to be
replaced. Therefore, the HEC-RAS model will reflect a dip section at Townley Avenue, as
observed in the field.

e Dr. Awumah asked whether WEST would require field surveys to supplement the aerial




topography. Dr. Williams mentioned that FEMA 37 requires check surveys to verify
horizontal and vertical accuracy for aerial topo. At a minimum, this will be required. Mr.
Smith will fax Dr. Awumah a description of problem spots that may or may not require
additional field surveys.

Dr. Williams mentioned that in order to submit topography to FEMA, the aerial mapping
subcontractor needs to complete FEMA specifications in regards to ERM’s, etc. and stamp it.

The following topographic inconsistencies were discussed:
1) Downstream of Eva Street, the field trip photos show a sharp right turn, but the
topography shows a more gradual turn. This was probably due to the addition of
concrete walls that can be seen in the photos.
2) The high spot in the left overbank near Cave Creek was probably a mapping
error. The roof of a building must have been interpreted as a ground point,
distorting the contours. When digitizing the cross sections in this vicinity, the
building will be coded in by hand and the contours around the building will be
ignored.

Since a floodway analysis is not very likely, Dr. Williams and Mr. Smith requested that the
January 27th milestone for submittal of floodplain results be extended to February 14th,
which was the milestone for submittal of floodway results. The approval milestones would
also move from January 31st to February 21st. These changes would not affect any
subsequent milestones.




WEST Consultants, Inc.
2111 Palomar Airport Rd., Suite 180
Carlsbad, CA 92009-1419

| DATE TIME FROM
Kofi Awumah, Ph.D., P.E. 2/12/97 15:30 Dave Smith

|(602) 506-1501
(602) 506-4601 fax

Kofi,

Here are some options for floodplain boundry delineation for you to consider prior to our meeting next Tuesday.

Regards,
Dave Smith

re are problems

' Number of pages including cover: 14




WEST Consultants, Inc.

LL ater ® Em’irwunemal e Sedimenmu’on N chhno/ogy

2017 E. Orangewood Avenue, Phoenix, AZ §5020
(602) 395-1970 Phone/Fax

February 12, 1997

Kofi Awumah, Ph.D., P.E.

Flood Control District of Maricopa County
2801 West Durango

Phoenix, AZ 85009

Subject: Floodplain boundary delineation options for 10th Street Wash

Dear Dr. Awumabh:

Based on preliminary HEC-RAS results, we have found that the 10th Street Wash channel
banks are being overtopped at virtually every cross section using the hydrology developed
by Rust Environmental. The only reach where the 100-year flood is confined to the
channel is between Butler Drive and Alice Avenue.

Last week we discussed modifying the discharge for basin 143 by subdividing the drainage
basin into three subbasins. The flow from each subbasin would then be computed by
multiplying the discharge for basin 143 by the ratio of each subbasin’s drainage area to the
total area for basin 143. This was not completed for two reasons: 1) Since the drainage
area of basin 143 is less than 1 square mile and there are no significant inflows, there is
no physical reason to subdivide the basin further, and 2) The resulting flow reductions for
basin 143 would not be accepted by FEMA if Rust Environmental completes the hydrology
section of the final report with one flow for basin 143.

After discussion of the overtopping situation with Dr. David Williams and Mr. Martin
Teal, we were able to identify three possible approaches for delineating the floodplain.

Option 1

Using the flows provided by Rust Environmental, proceed with the hydraulic modeling in
HEC-RAS. At cross sections where flow overtopping the banks would leave the system,
do not reduce the flow for the next downstream cross section. Delineate the floodplain
boundary at the water surface elevations computed by HEC-RAS and where applicable,

+California Office: 2111 Palomar Airport Rd., Suite 180, Carlsbad, CA 92009-1419 (619) 431-8113 FAX: 431-8220
*Washington Orffice: 2101 4th Avenue, Suite 1050, Scattle, WA 98121-2357 (200) 441-4212 FAX: 441-4431




Dr. Kofi Awumah 2 February 12, 1997

as shallow flooding where it leaves the channel. This method will result in a wide
floodplain all the way from Cheryl Drive to ACDC.

Option 2

At the furthest upstream reach where flows overtop the banks and escape the system, use
the split flow option in HEC-2 to quantify the discharge leaving the channel. Develop a
table of inflow versus diverted flow for this overtopping reach, and use this information
in HEC-1 to model the diversion. Re-run HEC-2 with the revised peak flows, and
continue modeling downstream through the detention basin and to the next overtopping
reach. Update the table of inflow versus diverted flow, re-run HEC-1, re-run HEC-2, and
so on. In reaches where overtopping occurs and leaves the channel system, designate
shallow flooding zones in the overbanks.

Due to the additional work of converting HEC-RAS to HEC-2 and modeling split flow
in HEC-2, we would require an additional fee to complete this option.

Option 3

Between the upstream cross section and detention basin #2, reduce the flow at each cross
section to the bankfull flow. If channel capacity decreases in the downstream direction,
cross sections will be grouped into reaches with the smallest flow applied to the entire
reach. This way, oscillations in flow magnitude will be avoided. When detention basin
#2 is reached, HEC-1 will be used. The inflowing hydrograph to the detention basin will
be generated externally by modifying the existing hydrograph. All discharges on the
existing hydrograph greater than the bankfull flow at the cross section just upstream of the
basin will be lowered to the bankfull flow. In other words, the top of the original
hydrograph will be chopped off, but the shape below the bankfull flow will remain the
same. This is a simplification that we believe will produce a hydrograph shape very close
to the actual result if HEC-1 was re-run for the entire watershed using flow diversions to
account for the escaping flow. Once HEC-1 generates the outflow hydrograph just
downstream of the detention basin, the HEC-1 modeling can stop. The peak of the outflow
hydrograph would be input to HEC-2, and the flow reduction procedure would continue
downstream to ACDC.

Option 2 would require HEC-2 modeling, and options 2 and 3 would require additional
HEC-1 modeling. If we were to complete this modeling, a fee increase would be
necessary to cover our modeling efforts as well as completion of the hydrology section for




Dr. Kofi Awumah 3 February 12, 1997

the final report. As an alternative to performing the additional HEC-1 work ourselves, we
could provide Rust Environmental with the data they need to complete this task, since they
are currently responsible for the hydrology section of the final report.

We would like you to give these options consideration prior to our meeting next Tuesday,

February 18th, so we can make a decision at that time. Please call Dr. Williams or myself
if you need further clarification or if you have any questions.

Sincerely yours,

Did 254

David S. Smith
Assistant Project Engineer




MEETING MINUTES
for
CLOMR Application for 10th Street Wash and Detention Basins 1 & 2

Date: 2/18/97

Location: Flood Control District of Maricopa County

Attending:  Dr. Kofi Awumah Flood Control District of Maricopa County
Mr. Ed Raleigh Flood Control District of Maricopa County
Mr. Michael Lopez Flood Control District of Maricopa County
Mr. Pedro Calza Flood Control District of Maricopa County
Mr. Greg Rodzenko Flood Control District of Maricopa County
Dr. David Williams WEST Consultants, Inc.
Mr. Martin Teal WEST Consultants, Inc.
Mr. Dave Smith WEST Consultants, Inc.

Subject: Monthly coordination and milestone meeting

® Dr. Awumah summarized channel capacity and HEC-1 flows as follows:

Capacity Q
Basin #1  to  Basin#2 140-360 cfs 1221 cfs
Basin#2 to Butler 800 1147
Butler to ACDC* 402 1548

® The reason for this meeting was to discuss options for delineating the floodplain, which may
be bigger than originally thought.

® Dr. Williams explained that we are proposing to use the split flow option in HEC-2 to reduce
the flow downstream. Where flow escapes from the wash, adjacent areas will be designated
as shallow flooding zones.

® Mr. Calza described the history of the previous HEC-2 model. He said that Kathy Regester
(DISTRICT employee) reconstructed the model from hardcopy, made a few changes, and
more or less reproduced the FEMA results. However, she disagreed with the overbank “n”
value of 0.035 or so.

® When the discussion shifted to realistic overbank “n” values, Dr. Williams mentioned that
continuous walls perpendicular to flow were observed during field reconnaissance.




‘ ® Mr. Calza asked how the floodplain would be delineated with breakouts modeled. Right
now, much of 10th Street wash is designated Zone A. FEMA won’t change a Zone A to
something less (Zone AO) unless the model reports water surface elevations.

® Mr. Lopez felt that the breakouts are not a good idea because the upstream breakout areas
may eventually be improved to handle 100-year flows. This being the case, the reach
downstream of Butler would still breakout, which in turn might motivate residents to agree to
channel improvements that have already been proposed.

!

® After discussion, Mr. Raleigh explained that this FEMA study should reflect existing |
conditions, not future conditions. Although preventing flow from breaking out would be |
conservative, allowing water to escape the system may provide a better estimation of the 100-
year floodplain right now.

® A consensus was reached that the consultant will pursue Option 2b (see letter dated 2/12/97),
which applies HEC-2's split flow option to account for breakout flows. The consultant will
also make changes to the hydrology section of the final report.

® Dr. Williams mentioned that we will convert the HEC-RAS model to HEC-2 only in the
areas of breakout.
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SCOPE OF WORK

CONDITIONAL LETTER OF MAP REVISION APPLICATION FOR 10TH STREET

WASH DETENTION BASINS 1 & 2.
FCD 96-12

GENERAL

The objective of this project is the preparation of the necessary documentation for a Letter of
Map Revision application towards the removal of portions of Tenth Street Wash from the
Federal Emergency Management Agency’s (FEMA’s) Special Flood Hazard Zone. This follows
the design and construction of two Detention Basins that reduced peak discharges of this wash.
The 10th Street Wash is located in north central Phoenix on the eastern edge of the Sunnyslope
Community. The area of interest is between Cheryl Drive in the north and Arizona Canal
Diversion Channel (ACDC) in the south. The wash drains 2.8 square miles of watershed and is
about 2.3 miles long. All work must meet Arizona Department of Water Resources (ADWR) and
FEMA requirements for floodplain delineations. The results of this study must be reviewed and
accepted by FEMA prior to the finalization of this contract. All work under this Scope will be
completed within 180 calendar days from the date of Notice to Proceed, including 30 days for
District reviews.

TASK 1 - COORDINATION

1.1

1.2

1.3

1.4

The consultant shall submit a project schedule showing coordination meetings and completion
dates for each of the tasks in the scope within 14 days of Notice To Proceed. The consultant shall
update this project schedule when appropriate.

The consultant sh?ﬂl participate in regular coordination meetings (at least once every four weeks)
with the District's Project Manager and in milestone coordination meetings in the development of
the hydrologic and hydraulic analyses. The consultant is responsible for the minutes of any
meetings. Whenever possible, coordination and milestone meetings should be combined.

The consultant shall submit a quarterly estimation of the projected billing within 14 days of Notice
to Proceed. Thereafter, this estimation will be updated and submitted to the District's project
manager at least 10 days prior to the end of each quarter.

The consultant shall submit monthly progress reports at Jeast 5 days before submittal of monthly
invoices. The report shall be brief and should be no longer than two typed pages. Ata minimum,
the monthly report shall contain the following:

a. A description of the work accomplished by task during the reporting month.

b. Percent (%) completed for the month and percent (%) cumulative completed for each task.
c. A brief description of the work to be accomplished the following month.

d. A description of any problems encountered.




1.5

1.6

1.7

The consultant is responsible for placing the legal advertising at the beginning of the study,
notifying the public of the study. The ad will be run in a widely circulated newspaper two times,
with approximately one week between runs. The ad must also be run two times in a local
newspaper that serves the area being studied. After the ad is run the consultant will supply the
District with the original affidavit of publication from each of the newspapers for each day that the
ad ran.

The District shall notify all property owners and obtain any necessary Rights of Entry for the study
area. The District shall furnish the consultant with a list of all the property owners notified and a
sample Right of Entry letter.

The consultant shall meet with officials from the local public works department. The purpose of
this meeting is to identify local flooding problems and obtain information on current and planned
public works projects, channel modifications, storm-drainage systems, development, and corporate
limits.

TASK 2 - DATA COLLECTION

2.1

The consultant will collect and review pertinent data from the District and other outside
sources. Data to be collected will include previous flood hazard reports and hydrology
for the study area; existing topographic mapping; historical flooding information;
as-built plans for existing structures; geotechnical data on the fill such as soil parameters
and compaction test results; FEMA Flood Hazard Boundary Maps and any Letters of
Map Amendment and/or Revisions, and other pertinent information.

A

~
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TASK 3 - TOPOGRAPHIC MAPPING

3.1

3.2

Topographic mapping will be provided by the District

“As-built” plans for the Basin # 1 and Construction Plans for Basin # 2 will be provided
by the DISTRICT.

TASK 4 - FIELD SURVEY

4.1

4.2

The consultant shall NOT verify the accuracy of the mapping by the procedures called for
in FEMA Document 37 or other methods approved by FEMA. The verification of cross
sections used in the floodplain delineation will be conducted by the DISTRICT.

Field surveys of all bridges. culverts, and hydraulic structures are to be conducted by the
DISTRICT with guidance from the CONSULTANT. This information should be reduced

[§9]




‘ and compiled into an 11"x 17" (maximum size) drawing for inclusion in the final report.

TASK 5 - HYDROLOGY

5.1 The original hydrology for this location was part of the ACDC ADMS study for the
District by Kaminski-Hubbard Engineers in 1992. This has subsequently been modified
by the District and then by other project design Consultants to reflect project condition.
The hydrology of the project condition would be the basis for this delineation and would
be provided by the DISTRICT

5.2 The CONSULTANT will conduct any additional supplementary hydraulic analyses, if
required, and use this for the preparation of the floodplain map exhibit.

TASK 6 - FLOODPLAIN DELINEATION

6.1 Floodplain delineations must be obtained using the U.S. Army Corps of Engineers
HEC-RAS Water Surface Profiles computer model, version 1.2, April 1996, and
methodology acceptable to FEMA. This model will simulate the effects of floodplain
geomorphology. flow changes, bridges, culverts, hydraulic roughness factors, effective
flow limitations. split-flows, and other considerations. The consultant shall prepare the
study using the cuidelines established in FEMA Document 37, Flood Insurance Study

. Guidelines and Specification for Study Contractors, January 1995, and FIA Document 12,
Appeals, Revisions, and Amendments to Flood Insurance Maps, January 1990.

6.2  The delineation work shall meet requirements for floodplain and floodway delineations as
prescribed by FEMA and the Arizona Department of Water Resources.

6.3 The delineation study shall be based on the final results of the hydrologic study as
directed by the District.

6.4 The consultant is to make refinements to the HEC-RAS model based on review of the
model results by the District, ADWR, FEMA, and the Technical Evaluation Contractor.
The consultant shall review the HEC-RAS model results for reasonableness.
Adjustments to the input parameters for obtaining the most realistic results is normal to
the scope.

6.5 Floodways are 10 be determined using equal conveyance encroachment method 4 to start
with, but onlv encroachment method 1 will be used in the final analysis. The floodway

encroachment is 10 be as near the one foot maximum rise in elevation as possible.

6.6 The consultant must obtain District approval at each of the following steps:

a. Field reconnaissance report and estimation of Manning's "n" values.




Proposed location and alignment of the cross sections and channel centerline.
Floodplain (natural) delineation.

Floodway delineation using equal conveyance encroachment.

Floodway delineation using encroachment method 1.

Final Hvdraulics Report.

6.7 Field Reconnaissance

6.7.1

6.7.2

6.7.3

The consultant shall conduct a field reconnaissance of the full study reach. This
will include observation of channel and floodplain conditions for estimation of
Manning's "n" values; photographic documentation of floodplain characteristics;
determination of channel bank stations; observation of possible overflow areas;
inspection of levees or other flood control structures; and measurement of bridge
dimensions.

Mannings "n" values are to be determined using the methodology in the USGS
report, Estimated Manning's Roughness Coefficients for Stream Channels and
Flood Plains in Maricopa County, Arizona, April 1991. Copies of the report are
available through the District. '

A draft report on the field reconnaissance shall be submitted to the District for
review and approval prior to beginning the HEC-RAS modeling. The report shall
present the detern}inatidn of channel and overbank "n" values using captioned
color photographs or color photocopies. The report shall also discuss floodplain
conditions affecting the delineation, describe structures and obstructions, and
provide color photos or photocopies of major hydraulic structures. Photo
locations. structures, and "n" values shall be displayed on reduced scale mapping
and included in the Final Report.

6.8 Cross Sections

6.8.1

The location and alignment of cross sections and channel centerline shall be
submitted for the District's review and approval prior to digitizing the cross
section data. Cross section stationing shall be from left to right looking
downstream with the thalweg as station 10,000. Cross sections will be spaced
approximautely every 500 feet, unless geographic or structural constraints dictate
otherwise. and shall extend the full width of the area inundated by 100-year flood
waters. ldentification of cross sections shall be in river miles, increasing
upstream. The stationing shall tie into the specified river mile of the existing
FEMA studies. Cross section orientation may need to be altered after running of

4



6.9

6.10

6.11

6.12

6.13

HEC-2 model to ensure that sections are perpendicular to flow per FEMA criteria.

6.8.2 All cross sections shall be plotted using a pen, laser, or electrostatic plotter. The
cross section plots shall show water surface profiles, ineffective flow areas, "n"
values. encroachments, channel stationing and other pertinent information. All
plots are to be accompanied by a legend. These plots are to be available at all
reviews.

6.8.3 Cross section plots are limited to one plot at the following three stages of work:
(a.) a plot of digitized "GR", STCHL, STCHR, centerline (station 10,000) to be
used as a check of input data and for working sections during compilation of the
floodplain model; (b.) a plot of the cross section for the completed floodplain run
which shows the floodplain water surface elevation, ineffective flow areas, "n"
factor. und encroachments to be used as working sections for development of the
floodwuy model; (c.) a plot of the final floodway model cross sections which will
show Type | encroachments and encroached water surface, in addition to data
covered in items (a.) and (b.). These cross sections, generated under (c.), will be

submitted as part of the Final Report.

Bridges and culverts must be modeled in compliance with HEC-RAS modeling
requirements for the selected routine. Where multiple bridges occur, each bridge shall be
modeled separately. The HEC-RAS modeling results for bridges, culverts, and other A
hydraulic structures must be checked by using an independent method approved by the
District to analvze these structures.

For floodplains identified as ponding areas, it is preferable to analyze the area by using
the HEC-RAS model. which shall provide the District with water surface elevations. If
appropriate, the consultant shall identify in the ponded floodplains a floodway. The
purpose of this floodway is to allow the pond to seek a constant stage throughout the areal

extent of the ponds. versus the creation of two independent ponds.

Flood zones must be determined according to FEMA criteria and clearly labelled on the
final drawings.

The total area of the floodplain and floodway must be determined for each reach in square
miles and acrex.

The findings of the floodplain/floodway delineation study shall be presented in Section 4
of the Technical Data Notebook and shall be prepared in accordance with ADWR State
Standards Attachment 1-90 (SSA 1-90). The report shall be organized as specified by the
District standards. following SSA 1-90 format.




7.0

FEMA Submittal for CLOMR

Utilizing data developed for the 10th Street Wash, the CONSULTANT shall
prepare documentation suitable for submittal to FEMA to request a CLOMR
based upon the existing improvements. A FEMA Letter of Map Revision is to be
requested by the DISTRICT from FEMA. CONSULTANT shall prepare
documentation of the recommended project alternative in sufficient detail to
document the resulting changes in the floodplain delineation due to the proposed
projects. The CONSULTANT will prepare the study documentation using the
guidelines established in FEMA documents:

. Flood Insurance Study Guidelines and Specification for Study Contractors,
Document 37, January 1995,

. Appeals. Revisions, and Amendments to Flood Insurance Maps, FIA
Document 12, December 1993

. Revisions to National Flood Insurance Program Maps,

Application/Certification Forms and Instructions.

TASK 8 - DELIVERABLES

8.1

FEMA Submittal: The consultant will submit the following items to the District for
review by FEMA and any other appropriate governmental agency. All of the following
products are considered deliverables for the FEMA submittal:

8.1.1

8.1.2

Originul Affidavits of Publication.

Two (2) somplete sets of blueline topographic base maps with the
floodpluin/floodway delineations shown. All drawings shall be signed and sealed
by persons of appropriate professional registration(s). Each registrant shall
provide a specific statement as to what service they performed.

Two (2) complete copies of the Technical Data Notebook, including HEC-RAS
input/output files on diskettes. The Technical Data Notebook shall be prepared in
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The
notebook shall be organized as specified by the District, following SSA 1-90
format. :

Two (2) sets of completed FEMA forms shall be submitted in a notebook separate
from the Final Report.

Two (2) copies of the current FIRM panels showing the proposed delineation.




8.2

Final Submittal: The following products are considered deliverables for the final
submittal to the District after FEMA approval is issued:

8.2.1

8.2.2

One (1) complete set of non-erasable topographic mylars of the work study
drawings. Sheets shall be 24" X 36" in size and numbered to correspond to the
delineation maps.

One (1) complete sets of mylars and four (4) complete sets of sealed blueline
topographic base maps with the floodplain/floodway delineations shown. All
drawings shall be signed and sealed by persons of appropriate professional
registration(s). Each registrant will provide a specific statement as to what service
they performed.
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Digital data of floodplain/floodway boundaries in conformance with the
District's HIS Specifications. The data should be in Auto Cad format to the
DISTRICT s specifications so that conversion to GIS format could be
performed by DISTRICT STAFF.

Four (4) complete copies of the Technical Data Notebook including HEC-RAS
input/output files on diskettes. The Technical Data Notebook shall be prepared in
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The
notebook-ghall be organized as specified by the District, following SSA 1-90
format. This submittal of the Technical Data Notebook shall include any
correspondence and/or meeting minutes with the reviewing agencies and shall
reflect any revisions required by those reviewing agencies. Revisions may
include, but are not limited to, modifications to the delineation maps, the HEC-
RAS model. and/or the Final Report.




GIS COVERAGES
His Data:
Digital data will be prepared in conformance with the district’s HIS data Delivery Specifications, Rev 2.1

. from Feb,14 1996 for the following themes:

Name Page No. | Description
NDXPRJ LP-40 Shows the map sheet boundaries of the project.
PRJ LP-60 Defines the boundary of the project
CARTO LP-110 Planimetric features captured but not used by HIS. (Fences, tree lines, etc)(If
any)
CORNERS LP-210 Section corners as defined by the PLSS.(Public land surcey System)
CTRL LP-215 Other control points that are not corners
AGRCLTR LP-305 Dairy and Agricultural Areas
STRCT LP-360 Structures like building footprints, culverts, bridges. (If any)
DQ LP-410 Data Quality of Data: Scale, date, Vertical Datum, Projection
PRI.REL LP-430 Contractor name, Project Name, Project Id
FPBLN LP-520 Floodway center line
FPCTLFCD LP-523 Elevation Reference Marks
FPSRFFCD LP-535 Surface Water Elevation
FPXFCD LP-540 Cross sections used in Hec 2
‘ FPZNFCD LP-350 Floodplain Zones
FPZNHZ LP-560 Floodplain Hazard Zones
CNL 1P-610 | Canals if any)
FLTY LP-620 FClj i)roject in the area. (If any)
RR LP-650 Railroads in the area. (If any)
STRTCLN LP-655 Street Centerlines
STRTDTL LP-660 Edge of Pavement (if any)
UTLTY LP-670 Utilities, Power poles, etc (If any)
ELV LP-710 Contours and spot elevations
VEG LP-775 Areas of similar vegetative mix
DRNBSN LP-920 Drainage basins
DRNPTH LP-930 Drainage Path
LAKE LP-950 Lakes are in the area (If any)
RIVER LP-960 Washes or streams in the area. (If any)
‘ This is a comprehensive listing of possible features. If there are no features collected under one of the categories

mentioned, then the theme does not need to be delivered.
Mapping should be done according to the DTM manual: “Digital Terrain Model Mapping - Data Collection &
Delivery Specifications™ Rev 1.0/ May 1994. This book is available at the front desk.




SEGMENT DESCRIPTION OF 10TH STREET WASH

Available Natural
Segments Corr. Width Slope Length Comments

Along Griswold 70-ft-wide, 2 fi-decp spillway @ ACDC w/10:1 sideslopes
Rd from ACDC 45 ft v 100 fu 0.78% 550°f with picket fence @ ACDC acting as a trash rack. Griswold
to 10th St Rd. on the north. Rock outcrops within the channel.
Griswold Rd to In berween two parallel roadways of 10th Soeet. Wash
Las Palmarizs 76 fu 023% 400 ft crosses a 10-inch sanirary sewer, 90° bend @ Griswold Rd.
Dr Side inlet spillways from the cast
Las Paimaritas In between two parallel roadways of 10th Sareet 60-inch
Dr w Buder 54 fu 041% | 855ft storm drain oudeming @ Bl Caminito Dr. (beiow channel
Ave invert) 3-8 fu x 10 fu RCBC at Buder Ave.  ~
Buder Ave ©0 In between two parallel roadways of 10t Sueet. Dip x-ing
Alice Ave SS fu 0.97% . | 1300ft | @ Alicc Avenue.
Alice Ave 10 30 fi. drainage easement Adjacent and west of Baptst Church. Makes 30° bend at
Dunlap Ave from Alice Ave w0 Townlcy Lawrence Averue (accumulated debris & sedimeant).

Ave. 50 fr to 10 fL 0.90% 1400 ft | Meanders through residential properoes withick

drainage casement from undergrowth and vegetaton. Dip x-ings at sueet X-ings.

Townley Ave north approx

480 fr.
Dunlap Avenue - Meanders through residential property w/thick undergrowth
10 Hatcher Road 0ft 0.95% 1360 ft | & vegemton. Dip x-ings at street x-ings. No ROW or

casements. APS power poles on east side.

Hartcher Road 0 16 fi. 10 20 K. drainage Meanders berween commercial and residential properaes.
Mounain View easement from Hawcher Rd "0.98% 1360 ft 2- 8 fi. x 15 f RCBC at Mounain View Rd. with 1 ft. of
Road 10 approx 110 ft. nortrdf . sediment thru structure. Heavy vegetation at oudet.

Vogel Ave. 0 fi. from 100 Channel is well defined. Dip x-ing at Vogel Ave.

fi. north of Vogel Ave 10

Mounain View Rd.
Mounain View Meanders behind commercial properdes. Wash 1s severely
Road 1o Cave 30 fi. 10 80 fi. drainage 0.19% 520 ft encroached. 2- 8 fi. x 15 fr. RCBC at Cave Creek Rd at 45
Creek Road casement skew with 2 ft. of sediment thru sgucture.
Cave Creck 35 fu drainage casement Meanders thru commercial propertes. Narrow channel
Road to Cheryl from Cave Creek Rd 0 1.22% 760 ft approx. 10 fi. deep with 1:1 side slopes. Heavy vegemoon.
Dnve approx 335 fu north of Cave APS power poles along west side. Dip x-ing at Cheryl Dr.

Creek Rd. O fu. for
remainder.

Table 1 - Segment Description
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