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SECTION 1 - GENERAL DOCUMENTATION AND CORRESPONDENCE

1.1 Special Prob Reports

No information for this section.

1.2 Contact (Telephone) Report.

No information for this section.

1.3 Meeting Minutes Or Reports

No information for this section.

1.4 _General Correspondence

The following documentation and correspondence exhibits are provided in Appendix A of this
notebook.

1.4.1 Community

a)  City of Phoenix - Letter dated November 24, 1992 to the Flood Control District of
Maricopa County.

b)  City of Phoenix - Letter dated January 26, 1993 to the Flood Control District of
Maricopa County.

c)  City of Phoenix - Letter dated February 10, 1993 to the Federal Emergency Management
Agency.

d)  City of Phoenix - Letter dated June 15, 1993 to the Federal Emergency Management
Agency.

1.4.2 State Coordinator

No information for this section.

1.4.3 Other Agencies

'Arizona Department of Transportation - Letter dated September 15, 1994 to Kaminski-Hubbard
Engineering, Inc.

1.4.4 FEMA Regional Office

No information for this section.



1.4.5 FEMA Washington

a) FEMA letter dated November 15, 1993 to the City of Phoenix.
b) FEMA letter dated October 27, 1994 to the City of Phoenix.
c)  FEMA letter dated November 14, 1994 to the City of Phoenix.

1.4.6 FEMA Technical Consultant
Michael Baker Jr., Inc. phone call report dated August 10, 1994 to Kaminski-Hubbard
Engineering, Inc.

1.5 Contract Documents

A copy of the Kaminski-Hubbard Engineering, Inc. Scope of Work dated May 22, 1995 that was

developed by the City of Phoenix for the Scatter Wash Letter Of Map Revision is provided in
Appendix A.



SECTION 2 - MAPPING AND SURVEY INFORMATION

2.1 Description

The Scatter Wash watershed was flown as part of the Arizona Canal Diversion Channel (ACDC) Area
Drainage Master Study (ADMS), Phase 1 for the Flood Control District of Maricopa County
(FCDMC). The watershed was flown for the purpose of obtaining contour and aerial mapping. The
maps were prepared at a scale of 1" = 400’ with 2 foot contour intervals. These maps were flown
between July, 1990 and August, 1991. These maps were used to establish the sub-basin drainage
delineations, flow patterns, and detention storage calculations. The aerial maps were also utilized to

provide land use information for existing conditions.

The City of Phoenix Storm Drain Maps were used to provide a schematic location of storm drains and
culverts within the study area. The City of Phoenix Zoning Maps were used to provide zoning

designations and boundaries within the area. The above maps are at a scale of 1 inch = 400 feet.

Selected as-built plans for drainage related structures were reviewed and incorporated into the analysis
to determine their impacts within the study area. Such structures included: (1) Concrete box culverts
and pipe culverts along Interstate 17 (I-17); (2) Roadway plans for the Deer Valley Road and I-17
Traffic Interchange (TI); (3) Detention Basins B and C; and (4) The Interceptor Drain for the Outer
Loop Highway (OLH).

As part of this Letter of Map Revision (LOMR), new topographic mapping was prepared for Scatter
Wash from its confluence with Skunk Creek to an area east of I-17 along the North Branch and South
Branch as depicted on the Flood Insurance Rate Maps (FIRM’s). This mapping was necessary to
update the topography along Scatter Wash to reflect new channelization, concrete box culverts, and
detention basins previously under construction during the aerial mapping of the ACDC ADMS. The
revised floodplain and floodway delineations will be provided on the new mapping to reflect the

recently approved Scatter Wash Hydrology.



2.2 Index Of Maps

The Hydrologic and Hydraulic Analysis Maps are not included within this notebook, but are bound
together and submitted along with the notebook.

The Hydrologic Analysis Maps contain the original hydrologic work maps used to revise the existing
condition hydrology for the Scatter Wash watershed.

The Hydraulic Analysis Maps contain the new topographic mapping flown for this LOMR. These
topographic work maps were used to identify HEC-2 cross-section locations for floodplain and

floodway analysis.

The Central Arizona Project Canal Storage Volume Work Map was used to develop storage volume

calculations upstream of the canal. The work map is presented in Appendix B of this notebook.

As part of the topographic mapping for this LOMR, an Aerial Map was developed for Scatter Wash.
This Aerial Map is presented in Pocket 2 of Appendix C of this notebook.

2.3 Survey Field Notes

A field survey was performed by Kaminski-Hubbard Engineering, Inc. to set horizontal and vertical
control along the North Branch and South Branch of Scatter Wash for aerial topographic mapping
purposes. Figure 2 in Appendix D of this notebook shows the location of horizontal and vertical
control points used for topographic aerial mapping. The field survey notes, raw unadjusted traverse,
adjusted traverse to closure, and level circuit run by conventional spirit level notes are contained in

Appendix D.

All horizontal control points are referenced to the U.S. Coast and Geodetic Survey State Plane
Coordinate System North American Datum of 1927 (NAD). All elevations are referenced to the
National Geodetic Vertical of Datum 1929 (NGVD).



2.4 Hydrologic Analysis Maps

The delineation of the Scatter Wash watershed was developed using 1 inch to 400 feet topographic
mapping flown as a part of the ACDC ADMS. This new topographic mapping had 2 foot contour
intervals and was an improvement over the U.S.G.S. 7.5 minute quadrangle maps used by the U.S.
Army Corps of Engineers (COE) for the original drainage delineation. The following hydrologic work
maps were used from the ACDC ADMS mapping to delineate the Scatter Wash watershed - Sheet
Nos. 48, 49, 57-61, 61A, 71-74, 87 and 88. These maps were renumbered as a part of this LOMR
project beginning with Sheet No. 6 through Sheet No. 19, respectively. These maps are submitted
separately under the title, Hydrologic Analysis Maps.

The Scatter Wash Watershed Hydrology Report exhibits for the HEC-1 Schematic Diagram, Land Use
Map, Soils Map and Flow Routing Map were included with the Hydrologic Analysis Maps. These
exhibits were labeled as Sheet Nos. 2 through 5, respectively. The HEC-1 Schematic Diagram
provides the HEC-1 modeling effort used to analyze the watershed. The Land Use Map provides the
overall land use and zoning boundaries for the watershed. The Soil Map provides the soil unit
boundaries for the watershed. The Flow Routing Map provides the sub-basin flow paths used to
determine the basin lag parameters and the flow paths used to route a sub-basin hydrograph through

another sub-basin.

The following is a list of the U.S.G.S. 7.5 minute quadrangle maps used as a reference for drainage
delineation purposes: Hedgepeth Hills, New River SE, and Union Hills, Arizona. The horizontal

scale is 1 inch = 2,000 feet and the contour interval is 20 feet. These maps were photo revised in
1981.



The floodplain and floodway delineations along the North Branch and South Branch of Scatter Wash
was developed using 1" = 200’ topographic mapping flown as a part of the Scatter Wash LOMR.
This new topographic mapping had 2 foot contour intervals. These maps are not included within this
notebook, but are submitted under the title, Hydrologic and Hydraulic Analysis Maps. There are a total
of four sheets within this package labeled Hydraulic Analysis Maps, Topographic Work Map.

2.6 FIRM, FHBM Draft Maps

No information for this section.

2.7 Community Maps

No information for this section.

2.8 Miscellaneous Maps

The Central Arizona Project Canal Storage Volume Work Map developed by Kaminski-Hubbard
Engineering, Inc. for the ACDC ADMS is included in Pocket 1 of Appendix B of this notebook. This

1" = 200’ topographic work map was used to develop water surface areas for storage volume

calculations.



SECTION 3 - HYDROLOGIC ANALYSIS

3.1 Method Description
The Scatter Wash watershed was analyzed using the U.S. Army Corps of Engineers (COE) HEC-1

hydrologic computer simulation model. The May, 1991, large array version of HEC-1 was used for
this analysis. The rainfall-runoff parameters for this study were determined using the methods and
procedures described in the Drainage Design Manual For Maricopa County, Arizona, Volume I,
Hydrology hereinafter referred to as the Drainage Design Manual. The Drainage Design Manual was
prepared by the Special Projects Branch, Hydrology Division, Flood Control District of Maricopa
County (FCDMC) and George V. Sabol Consulting Engineers, Inc. to establish a common basis for

drainage management in all jurisdictions within Maricopa County, Arizona.

The S-graph method was used to represent runoff characteristics for the watershed. The Phoenix
Valley S-graph was used for this study and converted to a unit hydrograph for use in the HEC-1
computer model. The Green-Ampt loss rate method was used to estimate rainfall losses within the
watershed. The Muskingum-Cunge method was used for channel routing. The Modified Puls method
was utilized for reservoir routing. The HEC-1 flow diversion option was used to analyze culverts

having insufficient conveyance and flow split areas.

The report titled Scatter Wash Watershed Hydrology Report was originally submitted to FEMA by the
City of Phoenix on February 10, 1993, as technical documentation to support a change in the FIRM’s
along Scatter Wash. This hydrology report was dated May 4, 1992, and originally developed by
Kaminski-Hubbard Engineering, Inc. (KHE) to analyze the existing condition hydrology for the Scatter
Wash watershed using the FCDMC’s new Drainage Design Manual. This hydrology report has since
been updated to include the future condition hydrology for the Scatter Wash watershed. The report,
Scatter Wash Watershed Hydrology Report, dated February, 1995 is submitted with the TDN as
supportive technical documentation for the existing condition hydrology. Unless otherwise stated in
the TDN, the hydrologic parameters used to develop the hydrology in this report are the same as
presented in the Scarter Wash Watershed Hydrology Report for the existing conditions.



The FEMA review comments concerning the Scatter Wash watershed hydrology are presented in
Section 1.4.5 of this notebook. The KHE responses to those review comments are presented in
Appendix E of this notebook. The majority of KHE responses are contained in a letter dated July 6,
1994 addressing the FEMA review comments detailed in a letter to the City of Phoenix on Novembef
5, 1993. The second KHE response to FEMA review comments are also presented in Appendix E
and contained in a letter dated September 12, 1994. These two KHE response letters will be referred

to at the appropriate time throughout the Hydrologic Analysis discussion to support the technical
documentation for this LOMR.

3.2 Parameter Estimation
3.2.1 Drainage Area Boundaries
The Scatter Wash watershed is located in the rapidly developing area of Northwest Phoenix as
outlined on Figure 1. Scatter Wash has a watershed area of approximately 14.3 square miles
above its confluence with Skunk Creek, which is located southwest of the Beardsley Road and

43rd Avenue intersection. The watershed extends northeasterly from the confluence of Scatter

Wash and Skunk Creek to the Union Hills ridgeline.

Significant man-made features that affect drainage patterns within the watershed are the Central
Arizona Project (CAP) Canal, Black Canyon Highway (I-17), Outer Loop Highway (OLH) and
Adobe Dam. The CAP Canal parallels the Union Hills and limits the amount of upstream
runoff continuing southwesterly through pipe culverts. The I-17 highway bisects the watershed
in a north-south direction and limits the westward flow of runoff through existing culvert
crossings. The OLH is located along the alignment of Beardsley Road and is currently under
construction from the west watershed boundary to I-17. Adobe Dam is located in the
southwestern portion of the watershed along Skunk Creek.
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The watershed is comprised of well defined natural channels upstream of the CAP Canal that
emanate from the Union Hills. The area downstream of the CAP Canal to the confluence of
Skunk Creek and Scatter Wash are comprised of poorly defined channels having very little
conveyance capacity on fairly uniform and gentle slopes. Runoff typically "sheet flows"
southwesterly across the watershed, except along the east side of I-17 where flow is north to

south, and north of Beardsley Road where flow is east to west from I-17 to Scatter Wash.

The watershed north of Williams Drive is predominantly undeveloped desert valley and hills
with single family residences on large parcels of land located above and below the CAP Canal.
Currently, industrial and commercial development is primarily adjacent to I-17 and Deer Valley
Road. The majority of residential development has occurred west of 27th Avenue in the

southwest portion of the study area.

In conjunction with the OLH project, a system of detention basins, open channels and storm
drains were constructed by the Arizona Department of Transportation (ADOT) to provide storm
runoff protection for the roadway. Detention basins were constructed at the northeast corner
of I-17 and Rose Garden Lane (Detention Basins D) and the northeast corner of 35th Avenue
and Beardsley Road (Detention Basin C). Detention Basin C was built in conjunction with the

OLH Interceptor Drain to convey stormwater runoff westerly to Scatter Wash.

The sub-basin boundaries were delineated using 1 inch = 400 feet topographic and aerial
mapping, which was flown as a part of the ACDC ADMS. Particular attention was given to
existing drainage structures such as the CAP Canal, I-17 alignment and OLH improvements
and their effects on flow characteristics within the watershed. In-house drainage delineation

was also supplemented by as-built drawings of major collector streets, freeways, and drainage

structures.
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The initial delineation was then verified or revised based on field investigations. This field
investigation included driving major mile and half mile streets to distinguish flow patterns and
possible flow split locations. These flow patterns were recorded and later referred to in
determining lag times for each sub-basin. The field investigations also included the

determination of on-site retention locations within the watershed.

The sub-basins were delineated such that concentration points were provided at major street
intersections, impoundment areas and stream confluences. Concentration points were also
located such that comparisons could be made to previous investigations. The sub-basin areas
were limited to a maximum of two square miles; however, most of the sub-basins had areas

less than one square mile.

3.2.2 Physical Parameters

The sub-basin delineations and flow paths were digitized into a Geographic Information System
(GIS) data base. The Arizona State Land Department provided KHE with the soil unit data
base in GIS format for the Soil Conservation Service (SCS) Soil Survey of Maricopa County,
Arizona, Central Part and Soil Survey of Aguila - Carefree, Parts of Maricopa and Pinal
Counties, Arizona. The land use data base for the study area was developed by KHE in GIS
format using information provided on the City of Phoenix Zoning Maps. The sub-basin area,
flow path length, slope, soil unit distribution and land use makeup were determined from this
data base. The hydrologic sub-basin characteristics such as the area, flow path length, slope
and roughness coefficient (Kn) are summarized for the 2-, 10-, and 100-year storm frequencies
in Tables 12, 13 and 14, respectively, in Section III of the Scatter Wash Watershed Hydrology
Report. The sub-basin characteristics developed for the 100-year storm frequency was utilized
for the 50-year and 500-year storm frequency.

The Green-Ampt loss rate method in HEC-1 was used to estimate rainfall losses for each sub-
basin based on the soil characteristics, vegetative cover, and land use makeup. The Green-
Ampt parameters were determined using the procedure outlined in the FCDMC’s Drainage
Design Manual. The average Green-Ampt parameters for each sub-basin are presented in

Table 10 in Section II of the Scarter Wash Watershed Hydrology Report.
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The basin lag time parameter for this S-graph method was estimated using the procedure
recommended in the FCDMC’s Drainage Design Manual. A major disadvantage of the Lag
equation is that the roughness coefficient must be selected which is very subjective and
introduces significant uncertainty into the lag prediction. Also, the roughness coefficient is not
necessarily a constant for each sub-basin for all rainfall depths and requires some adjustment
to account for the different storm frequencies. Therefore, Manning’s roughness coefficients
were estimated for each sub-basin using the guidelines established in the Scarter Wash
Watershed Hydrology Report. The roughness coefficient calculations for the 2-, 10-, and 100-
year storm frequencies are presented in Section V and summarized in Tables 12, 13 and 14,
respectively, in Section III of the Scatter Wash Watershed Hydrology Report. The Kn values
developed for the 100-year storm frequency were utilized for the 50-year and 500-year storm
frequency.

For this study, the Muskingum-Cunge method was used to route a hydrograph through a
downstream sub-basin. Channel cross-section information, slopes, and Manning’s roughness
coefficients were estimated using topographic mapping and observations made during the field
investigation. Channel routing flow paths are presented on Plate 4 and channel routing work
sheets are presented in Section IV of the Scarrer Wash Watershed Hydrology Report. The
routing flow paths are also included on Sheet No. 5 of the Hydrologic Analysis Maps.

There are a total of eleven reservoir routing operations modeled for the existing condition in
the Scatter Wash watershed. The hydrologic analysis utilized the Modified Puls Method. Four
of these operations (HEC-1 1.D. 311RR, 315RR, 317RR & 320RR) are for detention facilities
associated with the CAP Canal drainage structures as shown on Sheet No. 2 of the Hydrologic
Analysis Maps. Storage volumes upstream of the CAP Canal were determined using 1 inch =
200 feet topographic mapping. This analysis is summarized under Section 3.4.1 of this

notebook.
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Two reservoir routing operations (HEC-1 1.D. 314RR & 322RR) were obtained from the report
Scatter Wash Drainage And Storm Drain Study Conceptual Plan prepared by Greiner, Inc. The
first operation (HEC-1 I.D. 314RR) modeled the inefficiency of double 8’x7° CBC’s under
Pinnacle Peak Road just east of I-17 to convey the 100-year peak discharge. The second
operation (HEC-1 1.D. 322RR) also models the inefficiency of double 8’x7° CBC’s under I-17
located approximately 0.25 miles north of Williams Drive to convey the 100-year peak
discharge. The rating curve calculations for the two operations are presented in Appendix A |

and Appendix C, respectively, in a letter dated July 6, 1994 in Appendix E of this notebook.

Three reservoir routing operations (HEC-1 1.D. 343 RR, 344RR, & 349RR) were obtained
from the Drainage Report, Scatter Wash Hydrology And Outer Loop Highway Interceptor
Drain, 39th Avenue to 7th Street. The first operation (HEC-1 I.D. 343RR) modeled the impact
of Detention Basin D which is located north of Rose Garden Lane just east of I-17. The
second operation (HEC-1 I.D. 344RR) was developed for Detention Basin C which is located
at the northeast corner of 35th Avenue and Beardsley Road. The rating curve computations
and as-built drawings for the two facilities are presented in Appendix E and Appendix F,

respectively, in a letter dated July 6, 1994 in Appendix E of this notebook.

The storage volume and discharge relationships for detention facilities located at the northeast
corner of Pinnacle Peak Road and 19th Avenue (HEC-1 1.D. 323RR), and the Deer Valley
Road TI (HEC-1 I.D. 332RR) were determined from the ACDC ADMS topographic mapping.
These detention storage calculations are presented in Section IV of the Scarter Wash Watershed

Hydrology Report. These calculations are also included in Appendix B and Appendix D in
a letter dated July 6, 1994 in Appendix E of this notebook.

3.2.3 Statistical Parameters
Not applicable for this study.
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3.2.4 Precipitation

The climate of Phoenix, Arizona is warm and arid with mean annual precipitation around 7
inches. Elevations within the drainage area range from 2,200 feet in the Union Hills to 1,300

feet at the confluence of Scatter Wash and Skunk Creek.

The point precipitation values for the 10-, 50-, and 100-year, 24-hour duration storms were
determined from isopluvial maps for Maricopa County, Arizona as published in FCDMC’s
Drainage Design Manual. These maps are presented in Appendix F and labeled Figure 3
through Figure 5, respectively. The PREFRE computer program was used to determine the
500-year 24-hour duration storm precipitation depth. The PREFRE output file is included in
Appendix F. The point precipitation values are presented in Table 4 of Appendix F. The SCS
Type II rainfall distribution was used for the 24-hour duration storm.

The desired rainfall depth-drainage area relationship for the Scatter Wash watershed was
developed using the JD Record for the HEC-1 Input Description. A total of five rainfall depth
- drainage area pairs were included in the HEC-1 simulation model. These rainfall depth -
drainage area pairs are presented in Table S5 of Appendix F. This revision was made to the

original HEC-1 model presented in the Scatter Wash Watershed Hydrology Report to address
the FEMA comment made in a letter to the City of Phoenix dated November 15, 1993,
concerning the rainfall depth and area distribution relationship. This FEMA letter is included

in this notebook under Section 1.4.5 and KHE response letter dated July 6, 1994 is included
in Appendix E.

3.2.5 Gage Data
Not applicable for this study.

3.3 Calibration
Not applicable for this study.

-14-



3.4 Special Problems/Solutions

3.4.1 Storage Capacity Upstream of CAP Canal

A number of concrete and steel pipe overchutes convey upstream runoff across the CAP Canal
in the Scatter Wash Watershed. The Bureau of Reclamation provided Kaminski-Hubbard
Engineering, Inc. with locations and pipe geometry data as well as stage-storage data for the
ponding area behind the overchute inlets. The Bureau developed only one stage-storage-
discharge relationship for the entire ponding area behind the canal embankment through the

study area.

Based on the sub-basin delineation contributing to each pipe overchute upstream of the CAP
Canal, storage volume calculations were developed by KHE using 1" = 200’ topographic
mapping. We have included in Appendix B the 1" = 200’ topographic work map used to
generate water surface areas for volume calculations. The stage-storage-discharge tables for

each pipe inlet are presented in Section IV of the Scarter Wash Watershed Hydrology Report.

3.4.2 Flow Split At 19th Avenue And Deer Valley Road

A flow split was analyzed at the intersection of 19th Avenue and Deer Valley Road to
determine the magnitude of flows continuing west along Deer Valley Road and south along
19th Avenue. The flow continuing south of Deer Valley Road along 19th Avenue will leave
the Scatter Wash watershed for existing conditions. Based on this analysis, a rating curve was
developed and is presented in Section V of the Scarter Wash Warershed Hydrology Report. A
letter dated September 12, 1994 in Appendix E of this notebook also includes these

calculations.

The flow continuing west of 19th Avenue along Deer Valley Road was also analyzed for flow
splitting. Flows for the southern half of Deer Valley Road were included as contributing to
Detention Basin D. The flow split calculations are provided in Section V of the Scatter Wash

Hydrology Report. A letter dated September 12, 1994 in Appendix E of this notebook also

includes these calculations.
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3.4.3 I-17 And Deer Valley Road Interchange

The 1-17 and Deer Valley Road interchange was modeled as a detention basin. Storage volume
within the depressed interchange was determined using City of Phoenix 1" to 200’ topographic
mapping. A stage-discharge relationship was developed to determine the breakout flows from
the depressed section. Surveys were developed along an approximate weir overflow section
west of and southwest of the interchange to determine the breakout flows. The ADOT
pumping station within the interchange was previously analyzed in the I-17 Drainage Design
Study which concluded that the pump would fail during the 100-year storm event. Therefore,
pumping from the depression was not considered. The rating curve calculations are included

in Section IV of the Scatter Wash Watershed Hydrology Report. These calculations are also
included in Appendix D of a letter dated July 6, 1994 in Appendix E of this notebook.

3.4.4 Outer Loop Highway Improvements |

The drainage improvements constructed with the OLH project will provide 100-year storm
runoff protection for the roadway, but limit the system’s 100-year existing conditions discharge
into Scatter Wash. One basin, Detention Basin D, is located north of Rose Garden Lane just
east of I-17 as shown on the as-built drawing (See Appendix E in a letter dated July 6, 1994)
in Appendix E of this notebook. Outflow from this basin is conveyed by a 36-inch pipe to the
Interceptor Drain that runs east to west and parallels the OLH. This outflow eventually drains
into Detention Basin C, which is located at the northeast corner of Beardsley Road and 35th
Avenue as shown on the as-built drawings (See Appendix F in a letter dated July 6, 1994) in
Appendix E of this notebook. The Interceptor Drain will discharge flow in excess of 250 CFS
into Detention Basin C using a side flow weir. The detention basin has a 33-inch orifice outlet.
The reservoir routing parameters were obtained from the Drainage Report, Scatter Wash

Hydrology And QOuter Loop Highway Interceptor Drain, 39th Avenue to 7th Street.
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3.5 Final Results/Computer Runs

The 10-year, 50-year, 100-year and 500-year, 24-hour duration peak discharges were determined for
Scatter Wash above its confluence with Skunk Creek. This hydrologic analysis has been a compilation
of new topographic mapping observations, ongoing construction improvements, increased urbanization
factors, previous hydrologic investigations and FEMA review comments. The peak discharge results

for selected locations within the watershed and the above storm frequencies are presented in Table 1.

The CAP Canal embankment was found to sufficiently detain the 100-peak discharge from the
upstream watershed. Outflow from the corresponding detention basin pipe culverts was routed

downstream and did not significantly contribute to the downstream peak discharges.

The I-17 culverts located between Deer Valley Road and Pinnacle Peak Road do not have the capacity
to convey the 100-year peak discharge as previously concluded in the Scarter Wash Drainage And
Storm Drain Study Conceptual Plan. This lack of capacity results in extensive ponding along the east
side of I-17. The culvert overflows are eventually detained in the Deer Valley Road T.I. The break
out flow from the Deer Valley Road T.I. for the 100-year 24-hour storm was found to be 311 CFS
according to our hydrologic analysis. This analysis included new storage volume computations for

the Deer Valley Road T.I. based on current topographic mapping.

The HEC-1 computer input and output files are contained in Book 2, Appendix J of this submittal.
The following HEC-1 filenames were used for the various storm events: (1) 344-10.DAT for the 10-
year 24-hour duration storm; (2) 344-50.DAT for the 50-year 24-hour duration storm; (3) 344-
100.DAT for the 100-year 24-hour duration storm; and (4) 344-500.DAT for the 500-year 24-hour

duration storm.

3.6 Final Modeling Results On Diskette
The final HEC-1 computer input files discussed in Section 3.5 are contained on 3-%:-inch diskettes in
Appendix I of this submittal.
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TABLE 1
Scatter Wash Peak Discharges
North Branch Scatter Wash @ I-17 HC322 8.89 930 2,149 2,642 4,472
South Branch Scatter Wash @ 23rd Avenue HC326 1.00 333 779 1,071 2,103
Deer Valley Road T.I. HC332 1.84 263 560 674 2,468
Outflow From Deer Valley Road T.I. 332RR 1.84 0 0 311 2,441
North Branch Scatter Wash @ Deer Valley Road HC334 10.08 1,425 2,231 2,411 2,780
Confluence of North & South Branch of Scatter Wash HC335 12.38 1,407 2,221 2,410 4,912
Scatter Wash At OLH HC345 13.92 1,538 2,545 2,760 5,148
Scatter Wash Above Confluence w/Skunk Creek HC346 14.32 1,517 2,531 2,756 5,016
Scatter Wash & Skunk Creek HCSKB 15.58 3,032 4,309 4,715 6,726
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SECTION 4 - HYDRAULIC ANALYSIS

The Scatter Wash study reach is located within the City of Phoenix, Maricopa County, Arizona.
Scatter Wash drains an approximate 16 square mile watershed from Union Hills to Skunk Creek. The
study reach is characterized by ephemeral streams draining intense rainfall events in combined wide
shallow flooding and well defined channels. In the approximate vicinity of 33rd Drive and Rose
Garden Lane, Scatter Wash splits into two streams and has been known as the North and South Branch
of Scatter Wash. Recent developments, roadway improvements and revised hydrology precipitates the
need to revise effective Flood Insurance Rate Maps. The purpose of this request is to revise floodplain

and floodway delineations and base flood elevations for the approximate 17 miles of the Scatter Wash

study reach.

4.1 Method Description

Detailed analyses of hydraulic characteristics of the study reach were prepared using the U.S. Army
Corps of Engineer’s HEC-2 Water Surface Profiles computer model (1991 Version). These analyses
were evaluated for the existing 10-, 50-, 100- and 500-year recurrence intervals to provide estimates
of flood elevations within the study reach. The 100-year floodplain boundary and base flood
elevations are shown on the Topographic Work Maps based on results of the HEC-2 analysis.

Starting water surface elevations used in the HEC-2 analyses were taken from HEC-2 results prepared
by Dibble and Associates for the Skunk Creek Flood Insurance Study. It should be noted that their
study used the same peak discharge value for both the 100-year and 500-year recurrence intervals.

The second and subsequent cross sections used in this study were analyzed using the new peak

discharge values.
4.2 Parameter Estimation

Several types of loss coefficients are used by the HEC-2 computer program to evaluate head losses.

The following describes the losses used for each condition encountered.
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4.2.1 Manning’s "n” Value

Based on engineering judgement and field observations, Manning’s "n" values were chosen for
the channel and overbanks along the study reach. These values are summarized in Table 2.
Photographs and aerial maps are included in Appendix C. It should be noted that left and right
overbanks as described under the photograph are the same as defined in the HEC-2 input data

requirements.

4.2.2 Contraction And Expansion Coefficients
Coefficients are used to compute energy losses associated with changes in the shape of cross-

sections. The contraction and expansion coefficient values used in the HEC-2 analyses are

summarized as follows:

Contraction Expansion

No transition loss computed 0.0 0.0
Gradual transitions 0.1 0.3
Bridge sections 0.3 0.5
Abrupt transitions 0.6 0.8

The maximum value for the expansion coefficient would be one (1.0).

4.2.3 Hydraulic Jump/Drop Analysis
Cross-sections were selected immediately upstream and downstream of drop structures within

the study reach. In addition, expansion and contraction coefficients were chosen for abrupt

transition conditions.

4.3 Cross-Section Description
Cross-sections used in the HEC-2 analyses were digitized from the topographic mapping flown in June
of 1995. This mapping was prepared at a scale of 1" = 200’ with 2 foot contour intervals. Cross-

sections were selected at an average interval of 500°. All elevations used are referenced to the

National Geodetic Vertical Datum of 1929 (NGVD).
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TABLE 2

Summary of 100-year HEC-2 Results

Overba
10.000 8450.00 .00 45.00 .00 1308.41 1303.87 3.91 306.20 8.41 317.5
15.600 2760.00 .00 45.00 45.00 1309.03 1304.18 2.39 186.89 7.03 N/A
16.000 2760.00 .00 15.00 .00 1309.01 1307.03 4.15 178.92 4.51 N/A
20.500 2760.00 .00 45.00 .00 1309.16 1308.45 6.29 159.91 3.16 0.52
24.200 2760.00 .00 45.00 .00 1311.18 1308.83 4.73 128.12 5.18 N/A
25.000 2760.00 .00 15.00 .00 1311.26 1308.85 5.14 104.38 5.26 N/A
25.300 2760.00 .00 45.00 .00 1312.54 1212.54 8.76 132.50 2.54 1.03
28.700 2760.00 .00 45.00 .00 1314.54 1311.78 2.36 296.57 4.54 1.35
32.500 2760.00 .00 45.00 .00 1315.07 1314.31 4.33 299.85 3.07 N/A
36.200 2760.00 .00 45.00 .00 1317.00 1315.94 3.57 345.05 3.20 N/A
36.900 2760.00 .00 15.00 .00 1317.44 1317.44 6.35 352.46 1.44 2.14
38.100 2760.00 .00 15.00 .00 1319.73 1319.73 6.57 316.70 1.73 N/A
43.300 2760.00 .00 45.00 .00 1321.77 1320.05 4.07 204.57 3.77 N/A
43.800 2760.00 .00 45.00 .00 1323.39 1323.39 7.70 198.84 2.89 N/A
49.000 2760.00 .00 45.00 .00 1326.96 1325.31 3.22 287.48 4.96 N/A
54.000 2760.00 .00 45.00 .00 1328.09 1326.44 3.05 331.37 4.09 3.73
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TABLE 2

Summary of 100-year HEC-2 Results

59.400 2760.00 .00 45.00 .00 1329.42 1327.85 3.85 227.34 3.42 N/A
60.000 2760.00 .00 45.00 .00 1329.70 1329.65 7.01 239.97 1.70 4.27
64.000 2760.00 .00 30.00 .00 1331.91 1330.36 4.15 226.62 3.91 4.80
69.500 | 2760.00 .00 30.00 .00 1332.95 1331.91 4.99 194.77 2.95 5.28
75.500 2760.00 .00 30.00 .00 1334.39 1333.15 5.42 151.08 3.79 5.81
79.300 2760.00 .00 30.00 .00 1335.36 1334.77 7.65 111.38 3.36 N/A
83.700 2760.00 .00 15.00 .00 1336.77 1335.33 7.09 84.79 4.77 N/A
84.200 2760.00 .00 30.00 .00 1337.42 1337.42 8.90 125.31 3.42 N/A
86.200 2760.00 .00 30.00 .00 1339.25 1338.54 6.69 138.55 3.25 N/A
92.700 2760.00 .00 30.00 .00 1341.15 1339.88 3.00 382.54 2.65 N/A
93.200 | 2760.00 .00 30.00 .00 1342.44 1342.44 6.05 403.88 1.14 N/A
98.300 2760.00 .00 30.00 .00 1344.83 1343.91 2.88 520.11 2.63 N/A
99.400 2760.00 .00 30.00 .00 1347.86 1347.86 5.22 629.52 .86 N/A
103.900 2760.00 .00 15.00 15.00 1349.98 1349.88 5.17 543.16 1.98 N/A
104.400 2760.00 45.00 45.00 45.00 1350.39 1349.54 3.35 636.77 2.39 8.92
109.400 2760.00 45.00 45.00 45.00 1352.14 1350.98 3.00 443.32 4.14 9.45
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TABLE 2

Summary of 100-year HEC-2 Results

114.400 2760.00 .00 45.00 .00 1353.98 1353.21 3.57 426.30 3.98 N/A
119.400 2760.00 .00 45.00 .00 1357.69 1357.20 4.80 372.25 5.69 N/A
123.700 2760.00 45.00 45.00 45.00 1359.98 1358.78 3.99 329.11 5.98 N/A
130.400 | 2642.00 45.00 45.00 45.00 1362.89 1362.57 7.02 207.29 4.89 1.049
135.400 2642.00 45.00 45.00 45.00 1365.63 1363.73 3.76 368.07 5.63 1.569
139.100 2642.00 .00 45.00 .00 1367.24 1367.24 7.66 195.45 3.24 N/A
144.100 2642.00 .00 45.00 .00 1371.46 1369.40 4.33 175.01 5.46 N/A
148.600 2642.00 .00 45.00 .00 1372.68 1370.30 3.90 160.54 4.68 N/A
152.100 2642.00 .00 45.00 .00 1373.55 1371.62 5.56 121.47 5.55 N/A
152.800 2642.00 15.00 15.00 15.00 1374.82 .00 8.32 111.30 6.82 N/A
153.100 2642.00 .00 45.00 45.00 1375.79 1372.65 3.7 157.50 5.79 N/A
154.900 2642.00 .00 45.00 .00 1375.96 1373.94 5.97 98.47 5.96 N/A
156.800 2642.00 .00 15.00 .00 1376.85 .00 8.64 48.79 6.85 N/A
162.700 2642.00 45.00 45.00 45.00 1379.63 1378.36 4.84 253.31 5.63 N/A
167.700 2642.00 45.00 45.00 45.00 1382.22 1381.96 8.17 191.01 6.22 4.699
172.700 2642.00 45.00 45.00 45.00 1385.63 1384.40 4.69 236.74 5.63 5.189
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TABLE 2
Summary of 100-year HEC-2 Results

177.700 2642.00 45.00 45.00 45.00 1388.02 1387.31 6.22 234.18 4.02 N/A
181.200 2642.00 .00 45.00 .00 1391.42 1391.42 10.02 85.49 542 N/A
184.000 | 2642.00 .00 45.00 .00 1395.48 1394.22 4.04 298.59 8.48 N/A
189.000 2642.00 45.00 45.00 45.00 1396.36 1396.15 3.64 413.41 7.36 N/A
194.000 2642.00 .00 45.00 .00 1398.42 1396.49 2.99 269.23 4.42 N/A
199.000 | 2642.00 45.00 45.00 45.00 1400.03 1400.03 8.58 286.61 8.03 7.819
204.500 2642.00 45.00 45.00 .00 1405.54 1403.88 8.47 72.93 9.54 8.349
205.100 2642.00 45.00 45.00 45.00 1406.75 1400.85 1.79 292.82 10.75 N/A
208.000 2642.00 45.00 45.00 45.00 1406.75 1404.22 3.90 162.19 6.75 N/A
-123.700 2642.00 45.00 45.00 45.00 1359.98 .00 3.82 329.11 5.98 N/A
305.000 311.00 .00 45.00 .00 1362.46 1362.46 3.62 214.02 .46 N/A
310.000 311.00 .00 45.00 .00 1366.60 1366.28 1.29 425.88 .60 N/A
315.000 311.00 45.00 45.00 45.00 1370.14 1370.11 1.78 985.89 .64 N/A
320.000 311.00 .00 45.00 45.00 1373.67 1373.36 1.06 702.39 .87 N/A
325.000 311.00 45.00 45.00 .00 1374.16 1373.02 72 697.92 1.76 N/A
330.000 311.00 .00 15.00 .00 1382.33 1382.33 3.20 308.67 .33 N/A
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TABLE 2
Summary of 100-year HEC-2 Results

335.000 | 311.00 .00 15.00 15.00 1384.44 1384.41 3.34 216.36 44 N/A
340.000 | 311.00 .00 15.00 .00 1385.97 1385.89 2.80 259.53 .67 N/A
342.000 | 311.00 .00 15.00 .00 1387.62 1387.62 3.20 311.52 62 N/A
345.000 | 311.00 .00 45.00 .00 1388.83 1388.37 1.28 369.45 .83 15.23
350.000 | 311.00 .00 45.00 .00 1391.61 1391.49 2.45 337.06 1.21 15.76
355.400 | 311.00 .00 45.00 .00 1396.61 1396.25 1.46 439.27 98 N/A
372.000 | 674.00 45.00 45.00 .00 1406.74 1406.46 3.17 291.85 2.04 17.96
377.000 | 674.00 45.00 45.00 .00 1408.08 1407.04 1.35 433.18 2.08 N/A
382.000 | 674.00 45.00 45.00 45.00 1408.72 1407.76 1.58 395.14 2.12 N/A
387.000 | 674.00 45.00 45.00 45.00 1410.03 1409.63 3.26 362.64 2.03 N/A
392.000 | 674.00 45.00 45.00 .00 1412.96 1412.49 1.93 436.90 97 N/A
397.000 | 1071.00 45.00 45.00 45.00 1413.17 1408.16 1.30 1200.00 9.17 N/A
402.000 | 1071.00 45.00 45.00 .00 1413.28 1410.75 3.45 269.32 7.28 N/A
407.000 | 1071.00 .00 45.00 .00 1415.32 1413.57 2.53 261.85 5.32 N/A
412.000 | 1071.00 .00 45.00 .00 1417.25 1416.19 4.48 101.99 3.25 N/A
417.000 | 1071.00 .00 45.00 .00 1419.09 1416.99 3.50 89.70 5.09 N/A
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4.3.1 Channel And Overbank

The left and right channel stations were selected where the velocity will be uniformly
distributed in the HEC-2 results. Many cross-sections have well-defined channel and overbank
locations. Many cross-sections do not. These cross-sections are located in areas where

Manning’s "n" values do not vary from channel and overbank areas. Therefore, channel and

overbank subdivision is not critical in these locations.

4.3.2 Bridges Or Constrictions

Box culverts located within the study reach were analyzed using the four cross-section approach
outlined in the HEC-2 User’s Manual. Field observation, surveys, design drawings and record
documents were used to obtain structural geometry and elevation data for the box culverts.
The HEC-2 analysis was based on assuming these structures remain unobstructed and operate

properly.

4.3.3 Grade Control Structures

Several locations in the study reach have been analyzed for effects of grade control structures.

Cross-sections have been selected both upstream and downstream of these structures.

4.4 Calibration
The HEC-2 analyses were evaluated for reasonable results. Water surface elevations, top widths,
velocities and depth of water were calibrated using topographic mapping and HEC-2 cross section plots

(See Appendix K of Book 2).

4.5 Special Problems/Solutions
Detailed hydraulic analyses were conducted for the Scatter Wash study reach. The analyses consisted
of matching the effective Flood Insurance Rate Maps (FIRM) published in 1989 at the beginning study

limits. This study paid particular attention to matching the floodplain width and water surface

elevation.
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Digitized cross-sections were analyzed using the HEC-2 computer model. Results of the analysis
determined a Zone AQO designation for the South Branch of Scatter Wash. A Zone AE designation
has been determined for the other portions of Scatter Wash. Base flood elevations are shown in the

Zone AO and Zone AE areas (See Topographic Work Maps).

The North Branch of Scatter Wash detailed study limit terminates at HEC-2 cross-section X1 205.10.
At this location the floodplain matches the effective FIRM. This area has been designated as a Zone
A. The 500-year floodplain analysis resulted in a break out of flow beyond the mapping limits. This

area has been designated as a Zone X.

The Black Canyon Highway depressed traffic interchange at Deer Valley Road was surveyed to
determine the outflow condition. This cross-section was used in the HEC-2 analysis. This data and
analysis are included in Appendix G of this submittal. In addition, the box culvert under the Black
Canyon Highway, approximately 500 feet north of Williams Drive, was analyzed to determine the
highwater. Results of this analysis indicated that water does not overtop the northbound roadway.

Results of this analysis are also included in Appendix G of this submittal.

The special bridge routine was used in hydraulic modeling of the box culvert crossings located at 45th
Avenue, Beardsley Road, Deer Valley Road and 31st Avenue. Results of the HEC-2 analysis
indicated normal depth flow conditions for the 45th Avenue and Beardsley Road structures. The
structure in Deer Valley Road is in a pressure flow condition and the structure in 31st Avenue is in
a combined pressure and weir flow condition. The HEC-2 results are included in Appendix L of this

submittal.

Pipe culvert crossings are located under dip roadway crossings in 43rd Avenue, 27th Avenue in the
North Branch of Scatter Wash and 27th Avenue in the South Branch of Scatter Wash. These culverts

were not modeled in HEC-2 analyses since they do not influence results of larger flooding events.

-27-



4.6 _Floodway Modeling

Encroachment on floodplains, such as artificial fill, reduces the flood-carrying capacity, increases the
flood heights of streams, and increases flood hazards in areas beyond the encroachment itself. One
aspect of floodplain management involves balancing the economic gain from floodplain development
against the resulting increase in flood hazard. For purposes of the National Flood Insurance Program,
the concept of a floodway is used as a tool to assist local communities in this aspect of floodplain
management. Under this concept, the area of the 100-year flood is divided into a floodway and a

floodway fringe.

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment in order that the 100-year flood may be carried without substantial increases in flood
heights. Minimum standards of the Federal Emergency Management Agency limit such increases in
flood heights to 1.0 foot, provided that hazardous velocities are not produced. The floodways in this
report are presented to local agencies as minimum standards that can be adopted or that can be used

as a basis for additional studies.

The floodways presented in this study were computed on the basis of equal-conveyance reduction from
each side of the floodplain with a rise in water surface not to exceed one foot. A summary of the
floodway data results are shown on Table 3. Floodway boundaries are shown on the Topographic
Work Maps and results are included in Appendix M of this submittal.

4.7 Final Results/Computer Runs
The HEC-2 final results with full input and output listings are included in Appendix L and M of this
submittal.

4.8 Final Modeling Results
Copies of the HEC-2 input and output data files are included on computer diskettes in Appendix I of

this notebook.
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TABLE 3

Floodway Data
10.000 - 306.0 2180.0 3.9 1308.4 1308.4 1308.4 .0
15.600 560 178.0 1152.0 2.4 1309.0 1309.0 1309.0 .0
16.000 600 179.0 662.0 4.2 1309.0 1309.0 1309.0 .0
20.500 1050 160.0 437.0 6.3 1309.2 1309.2 1309.2 .0
24.200 1420 128.0 585.0 4.7 1311.2 1311.2 1311.2 0
25.000 1500 112.0 537.0 5.1 1311.3 1311.3 1311.3 .0
25.300 1530 133.0 315.0 8.8 1312.5 1312.5 1312.5 .0
28.700 1870 297.0 1172.0 2.4 1314.5 1314.5 1314.5 .0
32.500 2250 300.0 634.0 4.4 1315.1 1315.1 1315.1 .0
36.200 2620 345.0 775.0 3.6 1317.0 1317.0 1317.0 .0
36.900 2690 352.0 435.0 6.4 1317.4 1317.4 1317.4 .0
38.100 2810 317.0 420.0 6.6 1319.7 1319.7 1319.7 .0
43.300 3330 205.0 679.0 4.1 1321.8 1321.8 1321.8 0
43.800 3380 199.0 359.0 1.7 1323.4 1323.4 1323.4 .0
49.000 3900 287.0 857.0 3.2 1327.0 1327.0 1327.0 .0
54.000 4400 331.0 904.0 3.1 1328.1 1328.1 1328.1 .0
§59.400 4940 227.0 716.0 3.9 1329.4 1329.4 1329.4 .0
60.000 5000 240.0 395.0 7.0 1329.7 1329.7 1329.7 .0
64.000 5400 227.0 665.0 4.1 1331.9 1331.9 1331.9 .0
69.500 5950 195.0 551.0 5.0 1332.9 1332.9 13329 .0
75.500 6550 151.0 509.0 54 1334.4 1334.4 1334.4 .0
79.300 6930 111.0 361.0 7.7 1335.4 1335.4 1335.4 .0
83.700 7370 95.0 390.0 7.1 1336.8 1336.8 1336.8 .0
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TABLE 3

Floodway Data

84.200

7420

125.0

310.0 8.9 1337.4 1337.4 1337.4 .0

86.200 7620 139.0 413.0 6.7 1339.2 1339.2 1339.2 0

92.700 8270 383.0 920.0 3.0 1341.1 1341.1 1341.1 .0

93.200 8320 404.0 456.0 6.0 1342.4 1342.4 1342.4 .0

98.300 8830 520.0 960.0 2.9 1344.8 1344.8 1344.8 .0

99.400 8940 630.0 529.0 5.2 1347.9 1347.9 1347.9 .0

103.900 9390 458.0 525.0 5.3 1350.0 1350.0 1350.0 .0
104.400 9440 411.0 807.0 34 1350.4 1350.4 1350.4 .0
109.400 9940 405.0 926.0 3.0 1352.1 1352.1 1352.1 .0
114.400 10440 426.0 770.0 3.6 1354.0 1354.0 1354.0 .0
119.400 10940 373.0 576.0 4.8 1357.7 1357.7 1357.7 .0
123.700 11370 147.0 571.0 4.8 1360.0 1360.3 1360.0 3
130.400 12040 133.0 436.0 6.1 1362.9 1363.5 1362.9 .6
135.400 12540 168.0 660.0 4.0 1365.6 1365.7 1365.6 1
139.100 12910 197.0 370.0 7.1 1367.2 1367.3 1367.2 .1
144.100 13410 173.0 595.0 4.4 1371.5 1371.4 1371.5 -1
148.600 13860 160.0 673.0 3.9 1372.7 1372.7 1372.7 .0
152.100 14210 121.0 474.0 5.6 1373.6 1373.6 1373.6 .0
152.800 14280 48.0 227.0 11.6 1374.8 1373.0 1374.8 -1.8
153.100 14310 148.0 662.0 4.0 1375.8 1375.1 1375.8 -7
154.900 14490 94.0 388.0 6.8 1376.0 1375.4 1376.0 -.6
156.800 14680 49.0 260.0 10.2 1376.8 1375.9 1376.8 -9
162.700 15270 150.0 526.0 5.0 1379.6 1379.7 1379.6 1
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TABLE 3

167.700

15770 58.0 268.0 9.8 1382.2 1382.5 1382.2 3
172.700 16270 151.0 625.0 4.2 1385.6 1386.3 1385.6 g
177.700 16670 109.0 389.0 6.8 1388.0 1388.1 1388.0 .1
181.200 17120 88.0 287.0 9.2 1391.4 1391.7 1391.4 3
184.000 17400 293.0 631.0 4.2 1395.5 1395.4 1395.5 -1
189.000 17900 152.0 547.0 4.8 1397.4 1397.8 1397.4 4
194.000 18400 273.0 1025.0 2.6 1398.4 1398.9 1398.4 S5
199.000 18900 94.0 283.0 9.3 1400.0 1400.9 1400.0 9
204.500 19450 64.0 362.0 7.3 1405.6 1406.4 1405.6 .8
205.100 19510 162.0 1351.0 2.0 1406.8 1407.3 1406.8 5
208.000 19800 131.0 705.0 3.7 1406.8 1407.3 1406.8 5
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SECTION 5 - EROSION/SEDIMENT TRANSPORT ANALYSIS

The Scatter Wash study reach was not evaluated for erosion nor sediment transport potential. The
downstream reaches of Scatter Wash have constructed channel improvements with grade control or
drop structures to minimize erosive velocities. In addition, these improvements have included a
minimum of one foot of freeboard to account for sediment transport and debris. The upstream reaches
of both the North and South Branches of Scatter Wash are in natural conditions with lush vegetation
as shown on the photographic documentation in Appendix C. Erosion and sediment transport are not

considered a key factor in the hydraulic analyses.
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Arthur Beard Engineers, Inc. Northwest Storm Drainage Study, Volume I & II. City of Phoenix
Project No. ST-74206.00. April, 1977.

Baker Engineers and Wood/Patel & Associates, Inc. Deer Valley Municipal Airport Master Storm
Drainage Plan. City of Phoenix Project No. A-911362. January, 1993.

Coe & Van Loo Consulting Engineers, Inc. Hydrology Report, Skunk Creek Between Arizona Canal
Diversion Channel & Central Arizona Project. November 9, 1990.

CRS Sirrine, Inc. Final Drainage Report, Outer Loop Highway Section 6, (OLH/I-17 Interchangez
Phase 1. ADOT Project No. RBM-600-0-306. July, 1989.

CRS Sirrine, Inc. Final Drainage Report For 23rd Avenue Roadway Improvements, Utopia Road To
Rose Garden Lane. March, 1989.

CRS Sirrine, Inc. Revised Concept Drainage Design Hydrology, I-17 To Cave Creek, Quter Loop
Highway. November 4, 1988.

DeLeuw, Cather & Company. Drainage Report. Scatter Wash Hydrology And Quter Loop Highway
Interceptor Drain, 39th Avenue To 7th Street. November, 1989,

Greiner Engineering Sciences, Inc. Quter Loop Highway, Bell Road To C.A.P. Canal Crossing.
Section B, Hydrology Report. August, 1986.

Greiner Engineering Sciences, Inc. Scatter Wash Drainage And Storm Drain Study Conceptual Plan.
Volumes I and II. September, 1989.

Kaminski-Hubbard Engineering, Inc. Scatter Wash Watershed Hydrology Report, Volume 1.4, Arizona
Canal Diversion Channel Area Drainage Master Study. February, 1995.

PRC Engineering. I-17 Drainage Design Study. March, 1987. Preliminary Drainage Report.

SCI Consulting Engineers, Inc. North Central Master Storm Drainage Study (West Half). City of
Phoenix Project No. ST-79185.01. May, 1981.

U.S. Army Corps Of Engineers. Gila River Basin, New River and Phoenix City, Streams, Design
Memorandum No. 2, Hydrology Part 2. Los Angeles District, 1982.

6.2 Previous FEMA Studies

Federal Emergency Management Agency. Flood Insurance Study For Maricopa County, Arizona And
Incorporated Areas. Revised September 29, 1989.
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her Applicable Studi.

CRSS Commercial Group, Inc. Floodplain Delineation For 19th Avenue At Beardsley Road.
December, 1987.

Engineering Alliance, Inc., Consulting Engineers. Drainage Study And Structure Concept Report 43rd
Avenue Crossing Scatter Wash. June, 1990.

Greiner Engineering Sciences, Inc. Bell Road Project Drainage Study. October, 1987.

U.S. Army Corps of Engineers. Gila River Basm, Arizona, New Mexico. and Phoenix City Streams,
Design Memorandum No. 1, Hydrology Part I. Los Angeles District, 1974.

6.4 Published/Unpublished Historical Flood Information

U.S. Department of Cbmmerce, National Oceanic And Atmospheric Administration, National Weather
Service. NQOAA Atlas 2, Precipitation - Frequency Atlas at the Western United States, Volume III -
Arizona. Silver Springs, MD, 1973.

U.S. Department of Commerce, National Oceanic And Atmospheric Administration, National Weather

Service. NOAA Technical Memorandum NWS HYDRQ-40, Depth-Area Ratios in the Semi-Arid
Southwest United States. Silver Springs, MD, August, 1984.

6.5 Methodology References

City of Phoenix, Arizona, Engineering Department. Storm Drain Design Manual, Storm Drains With
Paving Of Major Streets. August, 1975, Revised: July, 1987.

City of Phoenix, Arizona, Engineering Department. Srorm Drain Design Manual, Subdivision
Drainage Design. September, 1985.

Flood Control District of Maricopa County. Uniform Drainage Policies And Standards For Maricopa
County, Arizona. February 25, 1987.

Flood Control District of Maricopa County. Drainage Design Manual For Maricopa County, Arizona,
Volume 1, Hydrology. June, 1992,

George V. Sabol Consulting Engineer. Flood Control District Of Maricopa County, S-Graph St
Contract FCD 86-36. November, 1987.

U.S. Army Corps of Engineers, The Hydrologic Engineering Center. HEC-1 Flood Hydrograph
Package, Users Manual. September, 1990.

U.S. Army Corps of Engineers, The Hydrologic Engineering Center. HEC-2 Water Surface Profiles
Users Manual. September, 1990.

U.S. Department of Agriculture, Soil Conservation Service. Soil Survey of Maricopa County,
Arizona, Central Part. September, 1977.
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U.S. Department of Agriculture, Soil Conservation Service. Soil Survey of Aguila - Carefree Area,
Parts of Maricopa and Pinal Counties, Arizona. April, 1986.

U.S. Department of Transportation, Federal Highway Administration. Hydraulic Design of Highway
Culverts, Hydraulic Design Series No. 5. September, 1985.

U.S. Geological Survey, Water Resources Division. Estimated Manning’s Roughness Coefficients For
Stream_Channels And Flood Plains In Maricopa County, Arizona. April, 1991.
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SECTION 7 - CROSS-REFERENCING AND LABELING INFORMATION

The cross-sections used in the HEC-2 analysis were digitized from topographic mapping prepared in
June of 1995. A hydraulic base line was established from the topographic mapping to best fit a
channel centerline. Cross-sections were chosen from the hydraulic baseline at an average interval of
500 feet or at drainage structures. The HEC-2 cross-sections are looking downstream with the
hydraulic base line station equal to 600.0 as shown in the input data. Cross-section identification
beginning at the down stream limits of the mapping is equal to 10.00. Subsequent cross-section
labeling represents the total distance in feet from the beginning section equal to a distance of 1,000
feet for the North Branch of Scatter Wash. The confluence of the South Branch with the North Branch
of Scatter Wash represents a beginning identification of 300.00. Subsequent cross-section labeling
represents the total distance in feet from the confluence along the south branch of Scatter Wash equal
to a distance of 30,000 feet. These HEC-2 cross-sections are cross-referenced to HEC-2 cross-sections

shown in results of the effective topographic work maps prepared by Dibble & Associates dated 1974
in Table 2 of this report.

-36-



APPENDIX A

General Correspondence For Section 1



SECTION 1.4

GENERAL CORRESPONDENCE

FOR

SECTION 1.4.1 COMMUNITY




ORI elie GUDDANY mitWe T 1ET ITS4 0t LUPNM 16UL L0¥ &0V = &y N 3Lh ONY RCi& ¢

~EC 1 B2 13:16 FROM FLOOD CONTROL PAGE . BOZ

o

e

. ] iy :‘ - ;‘.499-
City of Phoenix NOV 24 1292

STREET TRANSPORTATION DEPARTMENT L T

November 24, 1992

TTTTT

Mr. Greg Rodzenko

Water Resources Planner

Flood Control District of Maricopa County
2801 west Durango

Phoenix, Arizona 85007

=
—
]

Dear Greg:
RE: SCATTER WASH HYDROLOGY STUDY BY KAMINSKI HUBBARD

The Arizona Department of Transportation and their engineer, WLB Group, have
requested that the City of Phoenix review, approve, and forward subject
Rydrology Study to FEMA. Apparently the study is part of ADOT'e defense in a.
cu¥rent lawsuit. We have contacted our attorneys’ and requested guidance
concerning this issue.

In the meantime, in order to speed things along we would be pleased to review
the Kaminski Hubbard Hydrology Study if you so desire. In order to assist us
in doing this, we would need copies of the following:

1. Scope of work and consultant’s contract.

2.  Minutes of‘all meetings held between the District and its
consultant:

3. . Copies of all correspondence between the consultant and the
: pistrict.
,,f: -
4.  Copies of all HEC-l submittals which were revised at the
Districts’ raquest, and the reascns for the reguested changes.

S. A full scale mylar copy of the watershed area. We have & xerox
copy, however it is not readable.

We have a copy of the study which Jim Hubbard of Kaminski Hubbard Engineering,
Inc. transmitted to us on November 9, 1992.
.t‘)

If you have any questions concerning this, please contact me.

Sincerely,

James/ 8. Matﬁeson, P.E. )

Straét] T rtation Director
/

"..".
¢

Paul E. Kienow, P.E.
Floodplain Management Engineer

JHM/PEK/atf/921120b
-] Mr. Joyrdan, ADOT
Mr. Landis, WLB Group

Mr. Van Skike
Mr. Miller

125 tam Washington Steeul Thegmex Lrzgras €
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City of Phoenix

STREET TRANSPORTATION DEPARTMENT

January 26, 1993

Mr. Greg Rodzenko

Flood Control District of Maricopa County

2801 West Durango _
Phoenix, Arizona 85009 ' -

Dear Greg: R

RE: SCATTER WASH HYDROLOGY REPORT PREPARED BY
KAMINSKI HUBBARD ENGINEERING, INC. L

i

Thank you for forwarding subject hydrology report and assoc1ated
documents to us on January 13, 1993.

We have completed our review of the report and we would like to
submit it to FEMA in its present form. Pleése -advise ys in
writing if it is acceptable to the Dlstrlct that we forward this
report to FEMA for review and approval.

If you have any questions concerning this, please contact me at
262-4960.

Sincerely,

James H. Matteson, P.E.
Street Transportation Director

& @&0 %M

Paul E. Kienow, P.E. R
Floodplain Managemeneﬁgngineer

JHM/PEK/aff/930126b
c: Mr. Van Skike

Mr. Goodall
Kaminski Hubbard Engineering, Inc.

125 East Washington Street, Phoenix, Arizona 85004 602-262-6284

*
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City of Phoenix

STREET TRANSPORTATION DEPARTMENT

February 10, 1993

Mr. William R. Locke

Chief, Risk Studies Division
Federal Insurance Administration
Federal Emergency Management Agency
500 C Street, S.W. .

Washington, D.C. 20472

PR

Dear Mr. Locke:
RE: SCATTER WASH HYDROLOGY REPORT, 1992 KAMINSKI HUBBARD

Attached please find a copy of the "Scatter Wash Watershed Arizona Canal
Diversion Channel (ACDC) Area Drainage Master Study, Phase I", dated May 4,
1992 prepared by Kaminski Hubbard Engineering, Inc. It'is requested that FEMA
review and comment on this hydrology for its possible use in a new Flood
Insurance Study (FIS) for Scatter Wash. ‘ -

In keeping with our letter of February 3, 1993 to the Arizona Depaffment of
Water Resources (ADWR), this watershed is entirely within the City of Phoenix,
and the ADWR does not have any jurisdiction and their review and approval is
not required. )

5 '
1f you have any questions concerning this, please contgct?me at (602)
262~4960. S

Sincerely,

James H. Matteson, P.E.
S et Transportation Director

Apaon/™

Paul E. Kienow, P.E.
Floodplain Management Engineer

JHM/PEK/aff/930209d

Attachment: 1) Report
2) FCD letter approving Hydrology

c: Mr. Van Skike
Mr. Hubbard, Kaminski Hubbard Engineering, Inc.
Mr. Rodzenko, Flood Control District of Maricopa County
Mr. Jordan, Arizona Department of Transportation
Mr. Miller, Jones, Skelton & Hochuli
Ms. Miller, Arizona Department of Water Resources

125 East Washington Street, Phoenix, Arizona 85004 602-262-6284
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City of Phoenix
STREET TRANSPORTATION DEPARTMENT
June 15, 1993

Mr. William R. Locke

Chief, Risk Studies Division
Federal Insurance Administration
Federal Emergency Management Agency
500 C Street, S.W.

Washington, D.C. 20472

Dear Mr. Locke:
RE: SCATTER WASH HYDROLOGY REPORT, 1992 KAMINSKI HUBBARD; REQUEST pF STATUS

On February 10, 1993 this office submitted subject hydrology reéport to FEMA
for review and approval.

As of this date we have not received a response concerning this submittal.
Please advise the status of your review. If your review is not required, then

“it is requested that the floodplain be revised by eliminating the A4 zone for
Scatter Wash (South Branch) on panel 1195D, and the AE zone for Scatter Wash
{(South Branch) on panel 1215F. Panel 1215F is scheduled to be updated this
year, and an immediate review and approval of this hydrology would make it
possible to eliminate the Scatter Wash (South Branch) on panel 1215F. A "Best
Available Data Letter" could be issued to remove the Scatter Wash South Branch
as shown on panel 1195D.

Since this hydrology has been approved by the City of Phoenix, the Flood
Control District of Maricopa County, and the Arizona Department of Transporta-
tion, it would seem that we can anticipate a FEMA approval. The floodplain
will then have been eliminated by the construction of Interstate 17, the large
amount of detention provided by the Deer Valley Underpass under Interstate 17,
the construction of dikes along Skunk Creek at the upper end cf the watershed
by the Corps of Engineers, and the construction of the Central Arizona Project
Granite Reef Aqueduct.

Your early attention to this matter would be appreciated. If you or your
staff have any questions, I can be contacted at (602) 262-4960.

Sincerely,

James H. Matteson, P.E.
jfet Transportation Director

Paul E. Kienow, P.E.
Floodplain Management Engineer

JHM/PEK/aff/930615a

c: Mr. Van Skike
Ms. Miller, Arizona Department of Water Resources
Mr. Nelson, Sage Engineering
Mr. Hubbard, Kamingki Hubbard Engineering, Inc.
Mr. Rodzenko, Flood Control District of Maricopa County
Mr. Jordan, Arizona Department of Transportation

125 East Washington Street, Phoenix, Arizona 85004 602-262-6284
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ARIZONA L..PARTMENT OF TRANSPGATATION

HlGHWAYS DIVISION
206 South Seventeenth Avenue - Phoemx Arizona 85007-3213

FIFE SYMINGTON ) GARY K, ROBINSON
Govemor ) i
September 15, 1994 State Engineer
LARRY S. BONINE :
Director

Mr. Danryl L. Bradley. P.E.
Kaminski-Hubbard Eng., Inc.

4550 N. Black Canyon Highway, Ste. C
Phoenix, AZ 85017 °

Dear Mr. Bradiey:

In response to your request of September 9, 1994, we have researched the design of the
detention basins on the Out Loop Highway as you requested. A 100-year, 24 hour storm of
3.9 inches of rain was used to design basins D and C of ADOT's Outer Loop storm drainage
system. These basins were designed to alleviated the impact during flood events of the
highway on adjacent property and not increase discharges into Scatter Wash.

Detention basin "“D"-is situated to provide “off-ine" storage for flows collected at 23rd
Avenue and Rose Garden Lane. The basin has a capacity of 25.4 acre-feet at the design
highwater elevation of 1396.0. However, as the basin is constructed below the existing,
natural ground and is bordered by highway embankment on its south and west sides, it has a
far greater capacity than the design capacity. For flows greater than the design volume,
the excess would simply not get into the basin. The maximum flow that can get to the basin

. is limited by the backwater effects on the inlet collection system. Rather, excess flows would
continue along the flow paths to the south of Rose Garden Lane.

Detention basin “C”, at 35th Avenue and Beardsley Road, is also situated “off-line."” Runoff is
collected by a channel, east of the basin, and thru a sideflow weir inlet flow in excess of 250
cfs are diverted into the basin. The basin has a design storage volume of 34 acre-feet, all of
the storage is below existing grade. The low point in the basin is elevation 1337.5, the existing
ground is at elevation 1350.3, and the weir is at elevation 1349.0. Flows greater than the
design volume would continue along the channel and not enter the basin.

The Arizona Department of Transportation does not have specific funds dedicated solely for
the maintenance of its stormwater program. there are, however, several sources available
for adequate funding of the stormwater facilities. Stormwater issues related to maintenance
will be covered under our Highway Maintenance Program. The issues and costs are
identified and submitted for approval each year. Cumently, we receive approximately $63
million in this program.

Sincerely,
George Lopez-Cepero

Bridge Drainage Leader
Bridge Group

. GLC:nb
(drain/bradley)

HIGHWAYS . AERONAUTICS - MOTOR VEHICLE PUBLIC TRANSIT  » ADMINISTRATIVE SERVICES - TRANSPORTATION PLANNING
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Washingwon, D.C, 20472

TQ:

Fedepal Emergency Management Agency

V15 1gg

Mr. Raymond U. Acame, 1B,

Floodplain Masugumant Ryginver

dn:'m

12§ Eax Washington Stroge

Phoenix, Arizons $3004

Dear Mr. Acufia:

In 3 teuer dated B 1D, 1993, Mr. Paul E. Kisnow, fors r Flondplain Mamgemant

Bogiseer for the 5 Arizona, regnesmad thix wh review amd gommear on &

tivdrology veport for Wash for lts possiblejuse is & new Flood Insurance Study (FIS) for

Scarter Wash. He B repor extvitied “Scagor Wash Wamomhed, Arizons Cant! Diversinn

Channel. Area Dratmape Muster Smdy, Phuse |, Hydrology " daed May 4, 1952,

prepared by Kaminaki Hubbard Engi . + I 8 followsup letter daed June 15,

(993, Mr. Kicnow req Mﬁmm&&emwummwm

fioodpiain of Scatmr Wash showz on thy Flood Rate Map (FIRM) be reviced by

elimizaring the A4 md poues foc the Sogh Branch et jpanels 1195 D and 1213 F,

rexpectively. M. Ki Rered Dt B KHE kydwalogy ropertiing boon appeoved by the City

of Phoenix. e Flood Cormrol District of M a County| (FCDMC), acd dw Aricons

Deparunent of On July B, 1993 we informed Mr. Kienow that as a resuk of

s submission. ws indd that our review of the hpdrologis i propared ty me 1.8

. Army Corps of USACE), b wyed 10 prodyce base (100-year) flood
boundaries on FIRM panels

elevations (BFEs) and delisease Speeis] Flood Hagard Ares (SF
11935 D and 1218 7, iy naoeccary for s oy deteriaing if the XN
the USACE bydrologic amalysls wwd in the stfugtive KIS,

After review, we hyve determined dhat the \HE{ hydralogic anslysis is nn an improvement of

tw USACE hydrologic aualysis, and therefors k tevision of h

Nowth Rraach tnd Soarh Seanch of Scatrer Wash § A 5 mvigion of the SFHA of the South
Iaqnmnmdumh 8, Ow decormination)is Yesed oa o teviow of tha USACR

eatited, "Olla River ), New River af Phoesic

the E and our cursory review of o
repart entilled , “Semtar Wask Draiage xad Drain Sady, Concapeus! Valumes |
and 11, prepared for the Chy of Proszix Eng! ¢ Depart Hommmw.by
m,h..dndkﬂalm. For your| Creizer ryporr was submimed
ty Mr. Xicnow on May 21, 1997, i support the City's refmest that we cevise Um SEHA
deficestion on FIRM Pazwl 1209 of Soarter Wes eas of 3 17, On Scptomber 18, (992,
FEMA ismsed the Olty a Lecter of insacion of &% dres of
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2

Sumwmmmdml?nm : basis of issuing this LOMR
was the proviously mentimed USACE FIS roport ga Sem 1945,

Our comments on the KHE gopoct (hat support our getermination utv presenred below. For ti
sake of clarity, Sexmer Wash, Scanes Wash North , and Wash South Braach ace

~ ideraified as labelec ont FIRM Panels 1195 D and § '31’. The KHE report identifies North

Branch Scaiter Wash & the wash Ut enters (e ffouble §' X 7°|box culverts jocatad under

he 6" x 7' box culvert, The

of Inerytare 17 a0d aorth of Willlams Drive. This wash contintias flowi
Inerstate 17 embanionent, gad sowthwest fiom the Dear Valley ¥
and South Branches combins in the vicinity of Rese Farden Lane whe: itxsdentiﬁedum
Wash m i cooflownce with Slomk Cresk,

: - s ¢ . f
a woastlennn lale yHerdN =4 o v LIRS0 08 ) B )

mmmmmhm:w basin,wu.ua i qres bounded
umml?andw‘mlmbnuwth: Prog ;Z’ ~

ubw sub-basins. Pk flows warg & d for each sub-basin using the LSACH
HEC-1 hydrologic mpdel, These flows were|roused and comibined to procuce flows
= varkous concentrarion patate (CPs). The tdpog: grations of'the eatice besin
aMmNU&WW‘M & map for the ares and the
amounit of KHE peak flows in vacious fis ptduhlb indicary thar Rich
subdivision may mot be . ‘The |Scatter Wash within the
mextiooed, I8 ctaracnrized byl tralded and gmozfined chawnels,  Fisld
observation by the USACE dowemiined thay, duriny svenux, ¢ pe Of flow
within the basin is sheet flow. Shuliow fiows axe collecied conceuisuted
in the impemmdment yres locaved eas: of Insgscam 17 end aofth of Williams Deive where
me Nows split ieo the North and South Scitter Wash, fiows for saah
sub-batla the aheot flow phanome , peak flows for
sub-basios 312 aml $18 wew 1,428 and 761) cubic feat pert second (cf), raspestively.
{See Plaie 4, Plow Roueing Map of the KHY meport). flow depthh and wideh
# shallow and iercormeced.  This would| supees: that subsbasine should be
congidered 8¢ one sub-besia lo the HEC-1 . Purther] &t would appesr that if

g
i
E
i
13
|
i

-
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' hydrogzaphs of different peak times that
flows withio the

Theretors, becauge
anough shaanel ﬂMW@“Wﬂ?""

ofire Scazer Wash bals, proviously dafinod as

az:21 FLOODELIAIN MGMT

from wth-basin flows or souted

the flow ar the CP located ¢t the lopoundment arez. AS
previausty j LOMR datad Sepymber 18, 1992, 1o revise the SFHA of
Scartr Wagh on pasel 1205 was based on (e USACE deyrminasion of fiaw type in the
um(mwm)mmm&nm orf by shejet flow sc0ss the busiz 1o the
mewmmMumdhhﬁM' CE FIS eport.
. HEC:1 Mrdal Parapstary
As previsesly mentiened, the XHE bydrolegic analysis of the Scanter Wash watarabed
mp 2 ths USACE HEC-1 medal. FCDMC bydrologic detign criteria and
suidelines wete used to select the mode!'s Aupctions and pargmeters. No informarion was
10 indicath vl yelection of paratpste! valzes ary based on model sallbration
kmtumwmy...mmemMuamm«amuu
alsd nblized the HECs! aodel. Howsver, fmods! were eximared s5ed on
model catirarion usieg sheerved-date g flood by msoattiution of gags

NECagTanhe, wa s vaciods Sanctuns aod
h:mgmmdmimmaeﬂ

srovemen of the USACE bydrologic analysis.

1 gepth o7 4.0 inches. An aszal redusxion
KHE HEC-| inpus duta).

Fiant Was compumad basyd on the Scaner Wash tota] waitrshud arsa
iles at Skunk Craek confluwnce. (Set Thble S of the KHE regor).,
ash bedin is divided igto sub-basing tha ace modeled &8 scparate
dsainege sres Tanges from 0.05 1 1,33 aquaze miles, redusstion of
inches i 20t approps
o) el o by ¢ ot
. may 10t represent
i s o T el o i S
mm ‘ W vagle el % m
wﬂmwﬂmwn ) dhias I maore , A5 0af be scen i the
records of the HEC-1 input dam of the KHE apd Geeingr nvporis, ‘
As documenzed In the USACE DM-L and M2 sapors, which are the basis of the
Scaner Wazh hydrologic analysis, sainfall distribwtion patterh was seiectsd based on an
actual severe s thi produced major flooging i the ares,

i o y recucid rainfall of 3.72 inches fo7 -
HEC-1 moda).  (Sea PB record of te
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The Orsen-Axnpt lom rare Rmstion was i i e XHE HEC-1 model. The varaes of
the parameters ware getimated 4 secommentiad by FCDMC Based tx mie sail type of the
qub-basine N inforimation was submitted 1 indieate that parangerers wers seected
bayed ot HEC-1 woded eatibracion. The TSACH used the loss rate {unation in the
HEC-1 model. ‘The 1088 rate paramerars wice derived tizally nsing calibracdon
g:mmwmﬁmﬂmofnm flocd events in the gres. [t should also
e aoted thay the Graingr repost use the 5C curve 1oss ratz by velscting curve
mumber value in the L8 record in the HUC-Umodal, Whilathe thrce Joss rate functions

abave are Jisted in the HEC-1 mode! user's mamugl as oprioas sud, tharefore,

wugmyquwumnw. imparteer is thar selection of the
vahses of the paraneiars of any los function selecied e hascd on calibratiun of
mm«:ingamfwdmmug 6d warershed(s) {o the arsa.
L] i Bos

in the XHE HEC- ﬁl. 100-year peak fowa W at several detantion
facilites int the basin ) ol the CAPC. are. aa xhoon o Plae 1,
Drainage Area Map & HEC.1 Schomatls & e , deerzion fciliries at
Sttions 323 RR. 343 RR (deremicn Facilicy D", and 344 R (aerentica faziiity "C").
The pesk flows were Jenuared, dus i routisy te flo the Geility's swrags,
from 149 cfs to 30 cfs, 520 cfs o 137 off, azd 590 <2 w 94 ok, respectively. No as.

. built drawings and dasign deta were ® wt) that these faclirtes wore
designed foc the 100-year Zlows, In addition the peak flow|gresuation at Stadan 332
RR. the depressed section ax Desr Valley Rosq inmerchange Toscstaie 17, sy ot be
seasonsbls. As this location the inflow hydgograph peak 8% cfy axl dw outflow
Rydragraph peak: from the depreased arca is [l c&. No information was
B o K ey b aratange (5 "

r 4 SRl v
& shanld e aed gt i the Gredner repart, lngv
locaxion 48 2,353 ¢ anit the cusflow Bydrogragh ped: is
Mﬁlm .vmt.ﬂfﬂm Bty
Finally. 2t sation 314 RR of the KEE HECH model, the
Pinnacie Peak Boad doudie &' 2 7' box culvery. The
¢ and the outfiow lydrugraph pesk afuce anenx
1n the XHE HEC-! mogel e routing the Qo
vecords) was obtained from me Greiner repdtt, AG
yoor discharge excoeds the culvety’ capecity, which
thersfors, I {mpoundmeet upstream of the culye:
' resdway will oscus, Bagase no data was prov

roadway wilk noe be overtoppsd and the &
Rood evegs, amenmuation of the flows may not
peak flow of 2,709 cfs ap tis locasion may remhls sachanged,
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Federal Emergency Management Agency
Washington, D.C. 20472

0CT 271394

Mr. Raymond U. Acuiia, P.E.
Floodplain Management Engineer
City of Phoenix

125 East Washington Street
Phoenix, Arizona 85004

Dear Mr. Acufia:

This letter is to update you on the status of cur review of the report . entitled, "Scatter Wash
Watershed, Arizona Canal Diversion Channel, Area Drainage Master Study, Phase 1, Hydrology
Report “prepared by Kaminski-Hubbard Engineering, Inc. The City had requested that we
review and comment on the hydrology report for its possible use in a new Flood Insurance Study
for Scatter Wash. In a letter dated July 6, 1994, Kaminski-Hubbard responded to our initial
review comments provided in a letter dated November 15, 1993.

We reviewed the July 6 letter with Kaminski-Hubbard in telephone conversations on August 10,

August 31, and September 9, 1994, to clarify information submitted with the letter and request
additional necessary mformauon Kaminski-Hubbard followed up with a letter dated
September 12, 1994, enclosing the following data:

Calculations for determining split flows at the intersection of 19th Avenue and

* Deer Valley Road; split flow calculations for Deer Valley Road; calculation for
the I-17 and Beardsley Road interchange stage-storage—dlscharge relationship;
excerpts from a revised HEC-1 model showing the revised diversions for HEC-1
1.D. 341D and 343D; the HEC-1 1.D. 349RR2 to model the detention at I-17 and
Beardsley Road; and a revised peak discharge summary.

In addition, on September 19 1994, Kaminski-Hubbard transmitted by facsimile a copy of a
letter it nad received from the Arizona Depariment uf Transportation discussing information
about the design of the detention basins.

We are reviewing these additional data and materials and will provide a response within 30 days
of the date of this letter. We apprecxate the cooperation of Kaminski-Hubbard during this review
process.. If you have any questions regarding this matter, please contact Mr. Karl Mohr of my
staff in Washington, DC, either by telephone at (202) 646-3403 or by facsimile at
(202) 646-4596.

e Sincerely,

L '
W _
Ys"“ =T Michael K. Buckley, P.E., Chief
..:-: [ 4~ Hazard Identification Branch

Mitigation Directorate




Mr. Darryl L. Bradley, P.E.
Kaminski-Hubbard Engineering, Inc.

The Honorable Paul Johnson
Mayor, City of Phoenix.

Mr. James H. Matteson, P.E.
Street Transportation Director
City of Phoenix
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Federal Emergency Management Agency
Washington, D.C. 20472

NOV 141994

Mr. Raymond U. Acuiia, P.E.
Floodplain Management Engineer
City of Phoenix

125 East Washington Street
Phoenix, Arizona 85004

Dear Mr. Acuiia:

This is in response to a request by the City of Phoenix that the Federal Emergency Management
Agency (FEMA) review and comment on the hydrology report entitled, "Scatter Wash
Watershed, Arizona Canal Diversion Channel, Area Drainage Master Study, Phase 1, Hydrology
Report," prepared by Kaminski-Hubbard Engmeenng, Inc. In a letter dated July 6, 1994,
Kaminski-Hubbard responded to the initial review comments we provided in a letter dated
November 15, 1993, to you. With the July 6 letter, Kaminski-Hubbard submitted as-built
drawings and supporting data for detention facilities used in the hydrologic analysis, hydrologic
work maps (scale: 1" = 400°), and a revxsed HEC-1 model.

We reviewed the July 6 letter and submittals with Kaminski-Hubbard durmg telephone
conversations on August 10, August 31, and September 9, 1994, to clarify the data and request
additional information. Kammskx-Hubbard responded with a letter dated September 12, 1994,
in which the following additional data were enclosed: Calculations for determining split ﬂows
at the intersection of 19th Avenue and Deer Valley Road; split flow calculations for Deer Valley
Road; calculation for the I-17 and Beardsley Road interchange stage-storage-discharge
'relatlonshlp, excerpts from a revised HEC-1 model showing the revised diversions for HEC-1
L1.D. 341D and 343D; the HEC-1 1.D. 349RR2 to model the detention at I-17 and Beardsley
Road; and a revised peak discharge summary.

On September 19, 1994, Kaminski-Hubbard transmitted by facsimile a copy of a letter it had
received from the Arizona Department of Transportation discussing mformauon about the design
of the detention basins.

After reviewing these additional data, we determined that the hydrologic analysm represents the
existing condition of the Scatter Wash watershed; therefore, we concur with the results of the
analysis. Because the submitted hydrologic work maps reflect revised Scatter Wash flow paths
from those indicated on the effective Flood Insurance Rate Map (FIRM) for the City of Phoenix,
we will consider these work maps as the basis of our review of a request for a map revision for
this area. To request a map revision, the City must incorporate the results of this hydrologic
analysis, represented by the final HEC-1 model and the hydrologic work maps used to develop
the analysis, in the hydraulic analysis and submit the data to FEMA under the provisions of
Part 65 of the National Flood Insurance Program (NFIP) regulations.



2

Because several detention basins are mcluded in the hydrologic analysis, a map revision request
also must include evidence that the storage areas within each basin shall be maintained. Such
evidence must include the entity that is responsible for maintenance, the maintenance activities
to be performed, and the frequency of performance of these activities.

. Thank you for giving us the opportumty to review the hydrology report for the Scatter Wash
watershed. If you have any questions regarding this matter, please contact Mr. Karl Mohr of

my staff in Washington, DC, either by telephone at (202) 646-3403 or by facsimile at
(202) 646-4596.

Sincerely,

S Hazard Idennﬁcatlon Branch
Mitigation Directorate

cc: ‘/Mr Darryl L. Bradley, P.E.
Kaminski-Hubbard Engineering, Inc.

The Honorable Paul Johnson
Mayor, City of Phoenix

Mr. James H. Matteson, P.E.
Street Transportation Director
City of Phoenix
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' years. Al that time a pipe will be constructed to carry away the flow. The fiow is royted now to the interchange

08/15/04 12:01 vT703 8680 9125 BAKER ENGINEERS 4002/002

MICHAEL BAKER JR., INC.
. . | PHONE GALL REPORT

prosectiocation:  Maricopa County, AZ

To: Darryl Bradiey

Repres. - Kaminski Hubbard Englneering - | Repres: Michasl Baker, .Ir.
thm.uzlhl (502) 242-5588 '| ' {Phone No. (703) 960-8500
i L 4IT™

SUBJECT.  Scatter Wash Hydrology resubmittal

Weoalledtodiswssmereportmatwassubmtttedmresponsebme11I15!93FEMAlew We asked him if it was

required by the FCOMC to use their hydrology manual. He said the FCDMC required it We respended that FCDMG

Hydrology Manual has beenused in many revision cases and studies. This is the basic issue of the request.  We told

that we would discuss using FCDMC Hydrology Manual for this particular case with FEMA. However. we did have tn?

foliowing additional questions:

-thmﬁﬁﬁmthedﬂen@hu‘lﬁeswﬁnﬂfaﬂandbewashedmymmew&ywevent’

Darrylsaxdmfthemuldsendﬂuscelﬂﬁs‘idnlWﬂlﬁ&dmﬂthiscamhnboncomdbebmdonmemumy's
certification since the facilities are county projects.

¢

*We questioned the diversion located at Beards!ey and 117. (see HEC-1 Flow Routing Map, Plats,tl) What happenst?ﬂhe

567 cfs that is diverted at CP BEARD?

Danryl explained that construction has not bsen complated east of this lnterd'agnge Tt will hot be constructed for 5-10
depression. Darryl will submit stage-storage-elevation curves to show the auenwhen in the depression at the i
similiar to what was done at the interchange fo the Tha HEC-1 does not need bo be revised. Calculations
very fittle Kfpw,]esmpesthewmshedlswfﬁdwt lll |‘|
)
*Deer Valley Road Diversion (CP 341D) :
He will submit technical data to support his flow splits of 40%/ 60% at the Deer Vai!ey Diversion.

+By dividing the drainage area into many subbasins additional flowpaths with high fiows are defined that were not
previously shown on the FIRM. Will there be new floodplain delineations or will all the flooding be shallow?

Darryl feeis the Iatter is the case but this question goes into the area of hydraulics. He is only responsible for the

~hydrology but agreed that the FCOMC should be aware nf this issue. He will contact the FCDMC to discuss this anw

mnwhowmberesponsibleforhsﬂoodplamdelinea toldhlmthatthmssueisofmjorcmeemandmatF

may ra:selthxs issue in their response fo q:ity' .dssqxssed th impact of the mismatch of the flows & BFEs
downstream of the confluence of Scatter h and Skink Creek as a result of revising the hydrology.

Darryl will submit the additional information by late Thursday or Friday (8/11 pr 8/12).
He asked if we will send another letter. We toid him that FEMA will send a letter to the City of Phoenix based on our
review of the report and all of that data that he will send.

R R L
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CONTRACT DOCUMENTS
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City of Phoenix

ENGINEERING & ARCHITECTURAL SERVICES DEPARTMENT

© 200 West Washington Street
Phoenix, Arizona 85003-1611

Winner of the
Carl Bertelsmann

May 22, 1995 Prize

Ry
S

Mr. Daniel L. Kaminski, P.E., R.L.S.
KAMINSKI-HUBBARD ENGINEERING INC.
4550 N. Black Canyon Hwy., Suite C
Phoenix, Arizona 85017

Dear Mr. Kaminski:

SCATTER WASH - PREPARATION OF LETTER OF MAP REVISION
INDEX NO, ST-951350

Here is your executed copy of City of Phoenix Contract No. 70998, covering professional services for
the above project. This is your Notice to Proceed with the work effective as of the date of this letter.
Please acknowiedge receipt below by signing the enclosed copy of this letter and returning it to me.

This contract will be administered by Ray Acuna, Floodplain Manager, of the Street Transportation

Department. Please coordinate the authorized contract work and submit all invoices through him. You
may contact Ray Acuna at 262-4026.

It is important you show the index number on all documents, letters and drawings relating to the
project. Payment requests require both an index number and a contract number to assure proper
handling. These and other City forms will be provided by the Street Transportation Department.

Very truly yours,

%é % /\I owr L THIS ACKNOWLEDGES RECEIPT OF CONTRACT

LINDA L. HOUSTON NO.
Contracts Administration

BY:

KAMINSKI-HUBBARD ENGINEERING INC.

LLH:sv
Enclosures .

c: Ray Acuna (w/contract)

EAS “ISSION STATEMENT
WE TAKE PRIDE IN SZRVING QUR CITY AND ITS CITIZENS.

\VE PROVIDE EXCEPTIONAL SERVICES WHICH REFLECT AN L NDERSTANDING OF AND RESPC*.= . %55 TO QUR CUSTC!AERS'
NEEDS WHILE F=OTECTING THEIR BEST INTERESTS.

VE ACCOMPL:S= CUR AISSION BY FOSTERING TES"."\\ C7X. COMMUNICATION, AND CC*.= Z2%CE IN QUP EMPLT V255



INDEX NO. §T-951350

CITY OF PHOENIX, ARIZONA
ENGINEERING & ARCHITECTURAL SERVICES DEPARTMENT

STREET TRANSPORTATION DEPARTMENT

SCATTER WASH - PREPARATION OF LETTER OF MAP REVISION

CONTRACT NO. 7 0 9 9 8

THIS AGREEMENT, made and entered into by and between the CITY OF PHOENIX, ARIZONA, a

“municipal corporation, hereinafter called the "CITY", and KAMINSKI-HUBBARD ENGINEERING, lN&:.,

hereinafter called the "ENGINEER",

WITNESSETH:

THAT WHEREAS, the City Manager of the City of Phoenix, Arizona, is authorized and empowered by
provisions of the City Charter to execute contracts for professional services,

NOW, THEREFORE, for and in consideration of the mutual covenants and considerations hereinafter
contained, it is agreed by and between the City and the Engineer as follows:

SECTION ! - SERVICES OF THE ENGINEER

That the Engineer shall perform the following professional services to the satisfaction of the Street
Transportation Director and in accordance with the degree of care and skill which a registered
professional engineer in Phoenix, Arizona would exercise under similar conditions:

A. The Engineer shall provided engineering services related to the preparation of a Letter of Map
Revision (LOMR) for Scatter Wash. Limits of the project extend from Scatter Wash's confluence
with Skunk Creek to east of I-17. The Engineer's services will include field reconnaissance, field
surveys, topographic mappmg, hydrologic and hydraulic analysis, floodway delineation, flood
insurance rate, and preparation of a technical documentation report. The Engineer's "Scope of
Services" is attached (labeled Exhibit "A") and incorporated into this Contract by reference.

SECTION I - PERIOD OF SERVICE

SECTION | services shall be performed upon receipt of an executed contract and Notice to Proceed with
the work and shall be completed within 90 calendar days, exclusive of City review time. Failure on the

part of the Engineer to adhere to this' work schedule shall be sufficient grounds for termination of the
contract by the City.

SECTION 1l - PAYMENTS TO THE ENGINEER

For all services described under SECTION | of this Agreement, the City shall pay the Engineer as
follows:

A. The Engineer's fee shall be lump of $27,500.
B. Request for monthly payments shall be accompanied by a detailed invoice and progress report
prepared and submitted by the Engineer. Payment request shall be submitted to the Project
Manager, who shall submit for review and approval to the Street Transportation Department for
work completed through the last day of the preceding calendar month. However, no more than

1 STMISC.D 18/92)




INDEX NO. ST-951350

ninety percent (30%) of the total contract price shall be paid before the work is completed and
accepted by the Street Transportation Department. The Street Transportatlon Department will pay

Engmeer s final invoice within forty-five days from the date the Street Transportation Department
has accepted the Engineer's work.

The Engineer agrees that no charges or claims for damages shall be made by him for any delays
or hindrances beyond the control of the City during the progress of any portion of the services
specified in this Agreement. Such delays or hindrances, if any, shall be compensated for by an
axtension of time for such reasonable period as may be mutually ‘agreed between parties. It is
understood, however, that permitting the Engineer to proceed to complete any services, or any
part of them, after the date to which the time of completion may have been extended, shall in no
way act as a waiver on the part of the City of any of its legal rights herein.

SECTION IV - THE CITY'S RESPONSIBILITIES

The City shall furnish the Engineer, at no cost to the Engineer, the following information or services for
this pro;ect

A.

~ One copy of its maps, records, laboratory tests, survey ties, and bench marks, or other data

pertinent to the work. However, the Engineer shall be responsibie for searching the records and
requesting specific drawings or information.

Printing, binding, and issuance of the plans, specifications, and contract documents to the bidders
and contractor.

Reproduction and distribution of copies of the final pians to utility companies and other bona fide
agencies which will be involved in this project.

All available data relative to policies, standards, criteria, studies, etc.

The necessary title searches, prepare legal descriptions, and detailed condemnation maps to the
end that the City may proceed with the right-of-way acquisition.

Designate the name of a City employee who will serve as Project Manager during the term of this
agreement. The Project Manager has the authority to administer this Contract, but does not have
the authority to modify the Contract. The Street Transportation Department shall administer this
Contract and shall insure that the Engineer complies with ail the terms and conditions stated
herein. The Engineer shall be entitled to rely only on written responses to his requests for

information or decisions signed by an Engineering Supervisor or Street Transportation Department
Director.

SECTION V - GENERAL CONDITIONS

A.

Surveying that Restricts Traffic

Surveys performed by the Engineer shall comply with the regulations contained in Sections lll, 1V,
and VIll of the Traffic Barricade Manual, Phoenix, Arizona, dated January, 1989. Survey that

restricts traffic is not permitted at signalized intersections or on major or collector streets during
peak traffic hours:

2 STMISC.D (8/92)




INDEX NO. ST-951350

1) 6 - 8:30 a.m. and 4 - 7 p.m. weekdays;
2) 9 a.m. - 10 p.m. Saturday, in the vicinity of major shopping centers.

Records

Records of the Engineer's direct personnel payroll expense, reimbursable expenses pertaining to
this project, and records of accounts between the City and the Engineer shall be kept on a

_generally recogmzed accounting basis and shall be available to the City or its authorized

representative for audit during normal business hours. In addition, the records shall be subject to

audit by the City of Phoenix and/or the appropriate Federal Agency if the project is federally
funded.

Alteration in Qharagter of Work

Whenever an alteratlon in the character of work results in a substantial change in the nature of the
desngn thereby matenally increasing or decreasing the cost of the performance, the work shall be
performed in accordance with the Contract and as directed. Before such work is started however,
a Contract Change Order or Amendment shall be executed by the City and the Engineer, such
Contract Change Order or Amendment shail not be effective until approved by the Street
Transportation Department Director. Addltions to, modifications, or deletions from the project
provided herein may be made and the compensatlon to be paid to the Engineer may accordingly
be adjusted by mutual agreement of the contracting parties. It is distinctly understood and agreed
that no claim for extra work done or materials furnished by the Engineer will be allowed by the
City except as provnded herein, nor shall the Engmeer do any work or furnish any materiais not
covered by this Agreement unless such work is first authorized in writing. Any such work or
materials furnished by the Engineer without such written authorization first being given shall be
at his own risk, cost, and expense, and he hereby agrees that without such written authorization
he will make no claim for compensation for such work or materials furnished.

Termination

The City and the Engineer hereby agree to the full performance of the covenants contained herein,
except that the City reserves the right, at its discretion, to terminate or abandon the services

provided for in this Agreement, or abandon any portion of the project for which services have
been performed by the Engineer.

1. in the event the City shall abandon the service or any part of the services as herein
. provided, ‘the City shall notify the Engineer in writing, and immediately after receiving such

notice, the Engineer shall discontinue advancing the work under this Agreement and
proceed to close said operations under the Agreement.

2. Upon such termination or abandonment, the Engineer shall deliver to the City all work
entirely or partially completed, together with all unused materials supplied by the City. If
the City elects to complete any of the Engineer's work which is only partially complete at
termination, it will require the completing engineer to affix his seal to the work in

. accordance with the rules and regulations of the Arizona Technical Registration Board for
Architects and Engineers.

3. The Engineer shall appraise the work he has completed and submit his appraisal to the City

for evaluation. The City shall have the right to inspect the Engineer's work to appraise the
work compieted.

3 STMISC.D (8/92)



INDEX NO. ST-351350

E.

H.

4, The Engineer shall receive a fee for the percentage of the work actually completed as

compensation in full for services performed to the date of such termination. This fee shall
be a percentage of the Engineer's fee described in this Contract under SECTION Ili, and
shall be in an amount to be agreed upon mutually by the Engineer and the City. If there is
no mutual agraement, the fmal_ determination shall be made in accordance with Section V,

Paragraph L "Disputes”. However, in no event shall the fee ever exceed that set forth in

Section Il of this document. The City shall make this final payment within sixty (60) days
after the Engineer has delivered the last of the partially completed items.

» When work detail covers only the preparation of preliminary plans, there shall be no

limitation upon the City as to the subsequent use of the plans or ideas incorporated therein
for the preparation of final construction plans.”

Additional Work

Additional work, when authorized by executed Contract Change Order or Amendment shall be
compensated for by a fee mutually agreed upon between the City and the Engineer.

Ownership_of Documents

All documents including, but not limited to: plans, specifications, tracings, drawings, estimates,
field notes, investigations, design analvses, and studies which are prepared in the performance
of this Agreement are to be and remain the property of the City and are to be delivered to the
Street Transportation Department Director before the final payment is made to the Engineer.
However, if the Engineer wishes, he may retain copies of drawings and supply the City with
originals on cloth or mylar. The Engineer shall endorse by his professional seal all plans, special
provisions, and engineering data furnished by him. In the event these documents are reused

without further consultation with the Engineer, the City agrees to hold the Engineer harmless from
any claim arising from the reuse of the documents.

ompleten a cura f the Engineer's Work

The Engineer shall be responsible for the completeness and accuracy of his survey work, plans,
supporting data, and special provisions prepared or compiled under his obligation for this project
and shall correct, at his expense, all errors or omissions therein which may be disclosed. The cost
of the design necessary to correct those errors attributable to the Engineer and any damage
incurred by the City as a result of additional construction costs caused by such engineering errors
shall be chargeable to the Engineer. The fact that the City has accepted or approved the
Engineer’'s work shall in no way relieve the Engineer of any of his responsibilities.

Citv's Right of Cancellation

All parties hereto acknowledge that this agreement is subject to cancellation by the City of Phoenix
pursuant to the provisions of Section 38-511, Arizona Revised Statutes.

ims Against the Ci

The Engineer hereby agrees to defend, indemnify and hold harmless the City, any of its
departments, agencies, officers, or employees from all damages, claims or liabilities and expenses
(including Attorney's fees) arising out of or resulting in anyway from the performance of
professional services for the City in the Engineer’s capacity as an Engineer, and caused by any

error, omission, or negligent act of the Engineer or any person employed by him, or of any others
for whose acts the Engineer is legally liable.

4 STMISC.D (8/82)



INDEX NO. ST-951350

J.

Insuranc

The Engineer shall secure and maintain during the life of this Contract insurance coverage to
include Workmen's Compensation, Employers Liability, General Liability (including Contractual
Llabllltv coverage) Automobile Liability, and Professuonal Liability. The General Liability shall be,

on an occurrence made basis, no less than $1,000,000. The minimum amounts of coverage for
the Engineer's Professional Liability shall be $1,000,000 per claim, on a claims made basis with
annual aggregate of no less than $1,000,000. The existence of this coverage shall be evidenced
on a Certificate of Insurance (ACORD form or equivalent approved by the City). The City of

, Phoenix, a municipal corporation, its officers, employees, and designated volunteers, are to be

additional insureds on the Certificate of Insurance (except on Workmens Compensation and
Professional Liability).

The Engineer shall submit a Certificate of Insurance to the Contract Administration Section

evidencing the required coverage and limits stated above within 10 days after the signing of the
Contract by the Engineer.

Certificates shall be renewable annually. If any insurance policy is due to expire during the life of
this Contract, the Engineer shall provide a Certificate of Renewal evidencing the required insurance
coverage to the City not less than 15 calendar days prior to the expiration date.

Successors and Assigns

The City and the Engineer shall each bind himself, his partners, successors, assigns, and legal
representatwes to the other party to this agreement and to the partners, successors, assigns, and
legal representatives of such other party in respect to all covenants of this agreement. Neither
the City nor the Engmeer shall assign, sublet, or transfer his interest in this Agreement without

the written consent of the other. In no event shall any contractual relationship be created between
any third party and the City.

Disputes

In any dispute concerning a question or interpretation of fact in connection with the work not
disposed of by Agreement between the Engineer and the City, the final determination at the
administrative level shall be made by the Street Transportation Department Director.

Covenant Against Continagent Fees

The Engineer warrants that no person has been employed or retained to solicit or secure this
Contract upon an agreement or understanding for a commission, percentage, brokerage, or
contingent fee; and that no member of the City Council or any employee of the City of Phoenix
has any interest, financially or otherwise, in the Engineering firm. For breach or violation of this
warranty, the City shall have the right to annul this Contract without liability, or at its discretion

to deduct from the Contract price or consideration, the full amount of such commission,
percentage, brokerage, or contingent fee.

| ni irmative A

The Engineer shall comply with the provisions of this Agreement, including the requirements of
Chapter 18, Phoenix City Code, pertaining to discrimination and accepting applications or hiring
employees. The Engineer shall not discriminate against any worker, employee or applicant, or any
member of the public, because of race, color, religion, gender, national origin, age or disability nor
otherwise commit an unfair employment practice. The Engineer will take affirmative action to

8 STMISC.D (8/92)



INDEX NO. ST-951350

ensure that applicants are employed, and employees are deait with during employment, without

_ regard to their race, color, religion, gender or national origin, age or disability. Such action shall

include but not be limited to the following: employment, promotion, demotion or transfer;
recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of

compensation; and selection for training, including apprenticeship as well as all other labor
' _orgamzatlons furnishing skilled, unskilled and union labor, or who may perform any such labor or

services in connection with this contract. The Engineer further agrees that this clause will be

incorporated in all subcontracts, job-consuitant agreements of this Agreement entered into by the
Engineer.

The City of Phoenix ext_ends to each individual, firm, vendor, supplier, contractor, and
subcontractor an equal . economic opportunity to compete for City business and strongly

encourages voluntary utilization of Disadvantages and/or Minority-owned or Woman-owned
business to reflect both the industry and community ethnic composition.

ndepende ontractor

The Engineer is and shall be an independent contractor. Any provision in this Contract that may
appear to give the City the right to direct the Engineer as to the details of accomplishing the work
or to exercise a measure of control over the work means that the Engineer shall follow the wishes

“of the City as to the results of the work only. These resuits shall comply with all applicable laws

and ordinances.
Proi in

Prior to the start of any work under this Contract, The Engineer shall submit to the City detailed
resumes of key personnel that will be invoived in performing services prescribed in the Contract.

The City hereby acknowledges its acceptance of such personnel to perform services under this
Contract. At any time hereafter that the Engineer desires to change key personnel while
performing under the Contract, the Engineer shall submit the qualifications of the new personnel

to the City for prior app_roval. Key personnel shall inciude principals-in-charge, project manager,
resident project representative and lead inspector.

The Engineer will maintain an adequate and competent staff of qualified persons, as may be
determined by the City, throughout the performance of this Contract to ensure acceptable and
timely completnon of the Scope of Services. If the City objects, with reasonable cause, to any
of the Engineer's staff, the Engmeer shall take prompt corrective action acceptable to the City and,

if required, remove such personnel from the project and replace with new personnel agreed to by
the City.

Subconsultants

Prior to beginning the work, the Engineer shall furnish the City for approval the names of

subconsuitants to be used on this Project. Any subsequent changes are subject to the approval
of the Street Transportation Department.

Eorce Majeure

If either party shall be delayed or prevented from the performance of any act required under this
agreement by reason of acts of God or other cause beyond the control and without fault of the
party (financial inability excepted), performance of that act shall be excused, but only for the

period of the delay. The time for performance of the act shall be extended for a period equivalent
to the period of delay.

6 STMISC.D (8/92)




INDEX NO. ST-951350
S. |mmigration Reform and Control Act of 1386

The Engineer understands and acknowledges the applicability of the Immigration Reform and

Control Act of 1986 to him. The Engineer agrees to comply with the IRCA in performing this
Agreement and to permit the City to verify such compliance.

T. Non-Waiver Provision

The failure of either party to enforce any of the provisions of this Agreement or to require
performance of the other party of any of the provisions hereof shall not be construed to be a
waiver of such provisions, nor shall it affect the validity of this Agreement or any part thereof, or
the right of either party to thereafter enforce each and every provision.

U. Jurisdiction

It is mutually understood and agreed that this Contract shall be governed by the laws of the State
of Arizona, both as to interpretation and performance. Any action at faw, suit in equity or judicial

proceeding for the enforcement of this Contract or any provnslon thereof shall be instituted only
in the courts of the State of Arizona.

This Contract shall be in full force and effect only when it has been approved by the duly authoriied
City officials.

IN WITNESS WHEREQF, the parties hereto have executed this Agreement on

CITY OF PHOENIX, ARIZONA
FRANK FAIRBANKS, City Manager

v

By
JaiésH. Matteson, P.E., Director
treet Transportation Department

ATTEST:

e — o Lol il

‘A(!TL\IGCityTCIerk KAM!NSK!-HUBB;\RD ENGINEERING, INC.
APPROVED AS TO FORM: APPROVED BY CITY COUNCIL: .
M;\/L&@Lﬁ > *:\J‘.QJQ/\Q,&APRIL 12,1995 - %_‘
City Attorney ' =
ACTING -
.. =
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SCOPE OF WORK

SCATTER WASH - PANEL NOS. 1195, 1205 & 1215
LETTER OF MAP REVISION

INDEX NO. $T-951350

The hydrology work maps used for the Flood Control District of Maricopa County's Arizona Canal
Diversion Channel (A.C.D.C.) Area Drainage Master Study (A.D.M.S.) project illustrates the need to
update the mapping along Scatter Wash. All of the area north of Beardsley Road was mapped as part
of the City of Phoenix C& D planmng area and integrated into the A.D.M.S. work maps. Concrete box
culverts and detention basins along Scatter Wash previously under construction are now existing.

Mapping services are included to update the topography where required. Limits of the project extend
from Scatter Wash's Confluence with Skunk Creek to east of I-17 along the North Branch and South
Branch as depicted on the FIRMs. The following is the Engineer's understanding of the scope of work:

l. Field Reconnaissanc

Field investigate the floodplain to verify mapping and floodplain conditions. Document Mannings’
roughness coefficients and all pertinent hydraulic parameters.
Il. Eeld Surveys

Perform field surveys to set control for updating aerial mapping along Scatter Wash.

ll. Topoaraphic Mapping

Kenney Aerial Mapping will provide aerial mapping services for hydraulic analysis. The existing mapping
‘prepared as part of the A.D.M.S. will be used where it is possible. Mapping will be prepared in DTM
format with mapping requirements per FEMA standards.

V. rologic Analysis

Utilize the previously approved hydrologic analysis to determine the S0-year and 500-year peak
discharges. The 100-year Kn (S-graph) vaiues will be used for the 50-year and 500-year model.

V. Hydraulics Analysis

Perform hydraulic analysis using HEC-2. Determine the 100-year water surface elevation and delineate
the floodplain.

VI. Eloodway Delineation

Develop the floodway limits in accordance with FEMA criteria. Tabulate results and delineate on work
map.

VIl. Elood Insurance Rate

Determine the 10-year storm event water surface elevation. Determine the difference in depth between
the 10-year and 100-year storm events. Tabulate the AE and/or A1-A30 Zone.

vill. hnical Documentation Repo

Prepare a technical documentation report in accordance with ADWR guidelines and provide three copies
to the City of Phoenix. Material will be ready for forwarding to FEMA by the City of Phoenix.

IX. Reproduction

Bluelines and reproduction.

"EXHIBIT A"




APPENDIX B

Central Arizona Project Canal Storage Volume Work Map
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APPENDIX C

Aerial Maps w/Photographs
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1. Confluence Of Skunk Creek And Scatter Wash
Looking Upstream At The Drop Structure In Skunk Creek.

2. Confluence Of Skunk Creek And Scatter Wash
Looking Upstream At The Drop Structure In Scatter Wash.



3. Confluence Of Skunk Creek And Scatter Wash
Looking Upstream At The Right Overbank.

4. Confluence Of Skunk Creek And Scatter Wash
Looking Upstream At The Drop Structure At The Channel.



5. Scatter Wash At 45th Avenue
Looking Downstream At The Left Overbank.

6. Scatter Wash At 45th Avenue
Looking Downstream At The Right Overbank.



7. Scatter Wash At 45th Avenue
Looking At The Upstream Side Of The
Box Culvert With Drop Structure.



8. Scatter Wash At 45th Avenue
Looking Upstream At The Right Overbank.

9. Scatter Wash At 45th Avenue
Looking Upstream At The Left Overbank.



10. Scatter Wash At 43rd Avenue
Looking Downstream At The Left Overbank.

11. Scatter Wash At 43rd Avenue
Looking Downstream At The Channel.




12. Scatter Wash At 43rd Avenue
Looking Downstream At The Right Overbank.

13. Scatter Wash At 43rd Avenue
Looking Upstream At The Channel.



14. Scatter Wash Approximately 550 Feet East Of 43rd Avenue
Looking Upstrearn At The Drop Structure.

I5. Scatter Wash At Outer Loop Highway
Looking Downstream At The Channel.




16. Scatter Wash At Outer Loop Highway
Looking At The Upstream Side Of
The Box Culvert And Drop Structure.



17. Scatter Wash At The Outer Loop Highway
Looking Upstream At the Right Overbank.

18. Scatter Wash At The QOuter Loop Highway
Looking Upstream At The Left Overbank.




19. Scatter Wash At 35th Avenue
Looking Upstream At The Channel.

20. Scatter Wash At 35th Avenue
Looking Downstream At The Channel.



21. Confluence Of The North Branch And South Branch Of Scatter Wash
Looking Upstream At The North Branch Channel.

22. Confluence Of The North And South Branch Of Scatter Wash
Looking Upstream At The South Branch Channel



23. South Branch Of Scatter Wash Upstream Of The Confluence With North Branch
Looking Upstream At The Channel.

24. South Branch Of Scatter Wash
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