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SKUNK CREEK FLOODPLAIN DELINEATION STUDY
FCD 95-16

PREFACE

Montgomery Watson Americas, Inc., (Montgomery Watson) was retained by the Flood Control
District of Maricopa County (District) to perform a floodplain delineation re-study of a portion of
Skunk Creek located in north-central Maricopa County, Arizona (Figure 1). The objectives of this
study are to (1) obtain updated topographic mapping in digital form, (2) review and update existing
hydrology, and (3) revise existing 100-year floodplain and floodway boundaries based on updated
information.

The scope of the project consists of topographic mapping and floodplain delineation of approximately
10 river miles of Skunk Creek from the Central Arizona Project (CAP) Aqueduct to New River
Mountain. Approximately 2.6 miles of existing floodplain mapping, located within the Montgomery

Watson study area and performed by another consultant for a developer, were incorporated into the
project. -

Revised hydrology was developed for the entire Skunk Creek watershed tributary to the CAP
Aqueduct (approximately 43 square miles) using the U.S. Army Corps of Engineer's (Corps) HEC-1
computer model. Backwater analysis was performed for the mainstream Skunk Creek using the Corps
HEC-2 computer model. Floodplain and floodway delineations were determined based on the 100-
year peak discharges estimated by the revised hydrology. Please refer to the following Study
Documentation Abstract for specific information about this project.

MONTGOMERY WATSON Page 1



P

. Skunk Creeks-

{44250
HonGs Bow

23 142640

f Sl'(“u/nk Creek '

- Watershed

Yo

S {21801

ALE,

North

(not to scale)

Sait River

[RYHE"

R N

pt Commny

Location Map
Figure 1




STUDY DOCUMENTATION
ABSTRACT



STUDY DOCUMENTATION ABSTRACT

3TUDY DOCUMENTATION ABSTRACT

INITIAL STUDY RESTUDY | X | LOMR

OTHER

SECTION 1: GENERAL INFORMATION

1A | COMMUNITY

Maricopa County, Arizona, and Incorporated Areas

1B COMMUNITY NUMBER 04013
1C__ | COUNTY Maricopa
1D | STATE Arizona

1E | DATE STUDY ACCEPTED

1F | STUDY CONTRACTOR
CONTACT(S)
ADDRESS

PHONE
INTERNAL REF #

Montgomery Watson Americas, Inc.
Fred K. Duren, Jr., P.E., P.G.
6245 North 24th Parkway, Suite 208
Phoenix, AZ 85016

(602) 954-6781

1G | TECH. REVIEWER (FEMA)
PHONE

1H | FEMA REGIONAL REVIEWER
PHONE

11 STATE REVIEWER
PHONE

1J LOCAL REVIEWER
PHONE

Flood Control District of Maricopa County
Hasan Mushtaq, P.E.

2801 W. Durango

Phoenix, AZ 85009

(602) 506-1501

1K | RIVER OR STREAM NAME

Skunk Creek

1L REACH DESCRIPTION
(FIRM PANEL & EPA REACH #)

Between New River Mountain and
the Central Arizona Project Aqueduct

1M | STUDY TYPE (RIVERINE, ALLUVIAL | Riverine
FAN, ETC.)

SECTION 2: MAPPING INFORMATION

2A | USGS QUAD SHEET(S) 7.5 Minute:

New River (1981);
Daisy Mountain (1964);
Biscuit Flat (1981);
New River SE (1981);
Hedgepeth Hills (1981);
Union Hills (1981)

2B | MAPPING FOR HYDROLOGIC STUDY

gé}:\?_’g OURCE USGS 7.5 Minute Quadrangle (see above)
DATE 1" = 2000
(see above)
MONTGOMERY WATSON
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STUDY DOCUMENTATION ABSTRACT (Continued)

SECTION 2: MAPPING INFORMATION (continued)

2C | MAPPING FOR HYDRAULIC STUDY

TYPE/SOURCE

SCALE
DATE

Aerial Topography by Kenney Aerial Mapping, Inc.
1130 W. Fillmore

Phoenix, AZ 85007

1" =200', 2' Contour Interval

Photograph Dates - December 1995 and May 1996

SECTION 3: HYDROLOGY

3A | MODEL OR METHOD USED
(including vendor and version
description)

U.S. Army Corps of Engineers
Flood Hydrograph Package, HEC-1 Version 4.0.1E
As Supplied by Dodson & Assoc., Inc.

3B | STORM DURATION 6-hour 24-hour

3C | HYETOGRAPH TYPE FCDMC SCS Type II
3D | FREQUENCIES DETERMINED 100-year 100-year

3E | LIST OF GAGES USED IN USGS Gage

FREQUENCY ANALYSIS OR

Record, Gage Ownership)

CALIBRATION (Location, Years of

1959 to 1994

Located approx. 300" upstream of the I-17 Frontage Rd.;
approx. 1 mile downstream of the CAP Aqueduct
(see p. 3-6, Table 18 in Hydrology Report)

3F RAINFALL AMOUNTS AND
REFERENCE

3.5 inches 4.9 inches
FCDMC Hydrology Manual

3G | UNIQUE CONDITIONS AND
PROBLEMS

3H | COORDINATION OF Q'S
(agency, date, comments)

Flood Control District of Maricopa County
Hasan Mushtaq, P.E.
(602) 506-1501

SECTION 4: HYDRAULICS

4A | MODEL OR METHOD USED
(including vendor and version
description)

U.S. Army Corps of Engineers

Water Surface Profiles

HEC-2 Version 4.6.2

As Supplied by U.S. Army Corps of Engineers, Hydrologic
Engineering Center

4B | REGIME

Sub-Critical

4C | FREQUENCIES FOR WHICH
PROFILES WERE COMPUTED

100-year

4D | METHOD OF FLOODWAY

Method 4 and Method 1

CALCULATION
4E | UNIQUE CONDITIONS AND Loss of flow from Study Area upstream of Carefree Highway
PROBLEMS Divided flow at CAP Overchutes
Different flow for floodplain and floodway upstream of
Carefree Highway
Weir flow over I-17 and into CAP Aqueduct
MONTGOMERY WATSON
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SECTION 1 - GENERAL DOCUMENTATION AND CORRESPONDENCE
1.1  Special Problem Reports

Several unique situations were identified and evaluated during the hydraulic analysis portion of the
study. An explanation of these special problems and associated solutions are included in the Special
Problems section (Section 4.5) of the Hydraulic Analysis Report, which is Section 4.0 of this
Technical Data Notebook.

1.2 Contact (Telephone) Reports, Memoranda, And Letters

With the exception of meetings, correspondence with the District and other agencies/consultants was
typically made through telephone conversations, facsimiles, transmittals, and letters. Most telephone
conversations, especially those related to project scope, contract agreements, or project decisions,
were documented with telephone memoranda; and copies were kept of all pertinent facsimiles,
transmittals, and letters. Copies of these Communication Documentation, memoranda, and letters
are included in Appendix A.

1.3 Meeting Minutes

Coordination with the District was primarily through monthly progress, coordination, and/or
technical submittal review meetings. It was Montgomery Watson's responsibility to prepare minutes
for all meetings and distribute copies to attendees for review. Based on review comments from
attendees, the draft minutes were revised, finalized, and once again distributed. Copies of these
meeting minutes are included in Appendix B.

1.4 General Correspondence
1.4.1 Community

Montgomery Watson, in cooperation with the District, notified the public of the initiation of
the Skunk Creek Floodplain Delineation Study (FDS). The purpose of this notification was
to inform local residents and all other effected parties (e.g., land owners) of the study, and to
provide them with the opportunity to comment. Further, the notification was used to inform
land owners that surveying needs of this project may require that survey crews enter their
properties.

Notification of the project was published two separate times in two local newspapers, with
approximately one to two weeks between runs (see sub-section 1.4.7). In addition, a news

release was prepared and distributed by the District announcing the public meeting for the
Skunk Creek FDS.

Property owners within the study limits were researched through the District's GIS database.
A form letter was prepared by Montgomery Watson and a copy was sent to each property
owner whose property may need to be entered for surveying activities. Copies of the
Affidavits of Publication, Right of Entry letters, and ownership list are included in Appendix
C.

A second public meeting 1s scheduled to be held when the floodplain delineation study is
substantially complete. The purpose of this meeting will be to inform property owners, local
residents, and interested parties of the results of the study. This will not be held before
submission of the Technical Data Notebook; however, the public notification documents that
will be released for this meeting are included in Appendix D.

MONTGOMERY WATSON Page 2
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1.4.2 State Coordinator

The Arizona Department of Water Resources (ADWR) is the state coordinator for floodplain
delineation studies performed within Arizona. All relevant coordination with ADWR during
this project is included in Appendix E.

(Hasan provides copies of correspondence)

1.4.3 Other Agencies

The Maricopa County Department of Transportation was contacted in order to acquire as-
built drawings for the Carefree Highway and New River Road bridges.

1.4.4 FEMA Regional Officer

(See Appendix F)

1.4.5 FEMA Washington

(See Appendix F)

1.4.6 FEMA Technical Consultant

(See Appendix F)

1.4.7 Copies of Public Notices

A Public Notice was prepared by the District and reviewed by Montgomery Watson. It was
cooperatively determined that the Public Notice would be published in The Arizona Republic
on December 14 and 28, 1995, and the Foothills Sentinel on December 13 and 20, 1995.
Copies of the Affidavits of Publication are included in Appendix C.

1.5 Contract Documents

A copy of the contract between the District and Montgomery Watson, which includes the project
scope of work, is provided in Appendix G.

MONTGOMERY WATSON Page 3
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SECTION 2 - MAPPING AND SURVEY INFORMATION
2.1 Description Of Mapping

The topographic mapping used for the hydrologic analysis of the Skunk Creek watershed was the
United States Geological Survey (USGS) 7.5 minute quadrangle maps, including:

New River, AZ 1981;

Daisy Mountain, AZ 1964;
Biscuit Flat, AZ 1981;

New River SE, AZ 1981,
Hedgepeth Hills, AZ 1981; and
Union Hills, AZ 1981.

The mapping used for the hydraulic analysis was 1 inch = 200 feet aerial topography with a 2-foot
contour interval. The aerial mapping was prepared by Kenney Aerial Mapping, Inc. for the Skunk
Creek FDS, and was photographed on December 1, 1995, and on May 14, 1996 (extension). The
horizontal datum used for the aerial mapping is the Arizona State Plane Coordination System 1983
NAD, and the vertical datum used is the National Geodetic Vertical Datum of 1929 (NGVD 1929).
Horizontal and vertical control tabulation and the conversion factor which allows comparison of
NGVD 1929 elevations to NAVD 1988 elevations are provided in the Surveyor's Report, under
separate cover.

2.2 Index Of Maps

An index of the aerial topographic maps prepared for this study are presented as Figure 2.

2.3 Survey Field Notes

Survey control for the aerial mapping was performed by Collins/Pina Consulting Engineers, Inc.
Survey field notes, control points, raw data, and all pertinent information is provided in the
Surveyor's Report, under separate cover.

24  Watershed Maps

The hydrologic analysis maps prepared for this study are provided in Section 3 of the Technical Data
Notebook (Hydrologic Analysis), under separate cover.

2.5 Hydraulic Analysis Maps

Maps presenting the 100-year floodplain and floodway delineations for Skunk Creek are provided in
Section 4 of the Technical Data Notebook (Hydraulic Analysis), under separate cover.

2.6  FIRM Maps

The current (effective) Flood Insurance Rate Maps (FIRMs) for the study area include: Maricopa
County, Arizona and Incorporated Area, Map numbers 04013C1205E (rev. December 3, 1993),
04013C0790D (rev. April 15, 1988), 04013C0770D (rev. April 15, 1988), 04013C0780E (rev.
December 3, 1993), and 04013C0390E (rev. December 3, 1993). Copies of the proposed 100-year
floodplain superimposed on the floodplain delineation from the current (effective) FIRMs are
included in Appendix H.

MONTGOMERY WATSON Page 4
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2.7 Community Map
A location map of the Skunk Creek watershed and surrounding communities is included as Figure 3.

2.8 Miscellaneous Maps

Other maps containing information such as hydrologic subareas, soils units, and existing land use are
included in Section 3 of the Technical Data Notebook (Hydrologic Analysis), under separate cover.

MONTGOMERY WATSON Page 5
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SECTION 3 - HYDROLOGIC ANALYSIS

Information pertaining to the hydrologic analysis portion of the Skunk Creek FDS is presented in the
Hydrology Report, under separate cover.

MONTGOMERY WATSON Page 6
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SECTION 4 - HYDRAULIC ANALYSIS

Information pertaining to the hydraulic analysis portion of the Skunk Creek FDS is presented in the
Hydraulics Report, under separate cover. _

MONTGOMERY WATSON Page 7
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SECTION 5 - EROSION/SEDIMENT TRANSPORT ANALYSIS

Analysis of the erosion and sediment transport characteristics of Skunk Creek and its tributaries was
not performed for this study.

MONTGOMERY WATSON Page 8
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SECTION 6 - REFERENCE MATERIALS
6.1 Other Published Flood Studies

The current Flood Insurance Study (FIS) for Skunk Creek was performed by Harris-Toups Associates
in the late 1970s.

6.2 Previous FEMA Studies

As stated in Section 6.1, a previous FIS for Skunk Creek was performed by Harris-Toups Associates
in the late 1970s. This study was submitted to and accepted by FEMA, and the current FIRMs for the
study area are based on results from this study.

6.3 Other Applicable Studies

Floodplain delineation studies were performed for Cline Creek and Rodger Creek, both of which are
tributaries to Skunk Creek, by Baker Engineers for the District in 1989. In addition, a floodplain
delineation study for Skunk Creek downstream of the CAP Aqueduct was prepared by Coe & Van Loo
Consultants, Inc., for the District in 1990.

6.4 Historical Flood Information

No information on historical flooding exists for the study area.

6.5 Technical Papers/Documents

The technical analyses utilized in this study are discussed and documented in Sections 3 (Hydrologic
Analysis) and 4 (Hydraulics Analysis) of the Technical Data Notebook, under separate covers.

MONTGOMERY WATSON Page 9
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SECTION 7 - CROSS-REFERENCING AND LABELING INFORMATION
7.1 Other Studies Impacted

Results of the Skunk Creek FDS will have an impact on water surface elevations and floodplain
delineations at the downstream ends of the Cline Creek and Rodger Creek studies. Additionally, it is
anticipated that floodplain delineations at the downstream and upstream ends of the Del Webb study
area of Skunk Creek will be impacted.

7.2  Key To Cross-Section Labeling

All cross sections developed for this study are stationed from left to right looking downstream with
the hydraulic baseline (i.e., thalweg) set at station 10000. Cross section identification numbers
represent distances in river miles upstream from the confluence of Skunk Creek with New River. A
key to the cross section labeling method used in this study is included in Appendix L.

MONTGOMERY WATSON Page 10
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SECTION 1
INTRODUCTION

1.1  Purpose of Study

This project involves a floodplain delineation re-study of a portion of Skunk Creek located in north-
central Maricopa County, Arizona. The objectives of this study are to (1) obtain updated
topographic mapping in digital form, (2) review and update existing hydrology, and (3) revise
existing 100-year floodplain and floodway boundaries based on updated information. The Location
Map included as Figure 1 displays the boundaries of the Skunk Creek watershed and illustrates its
location relative to the Phoenix metropolitan area.

1.2  Authority for Study

The authority for this study is the Flood Disaster Protection Act of 1973 and the National Flood
Insurance Act of 1968, enacted by Title XIII of the Housing and Urban Development Act of 1968 (L.
90-448, August 1, 1968).

The Skunk Creek Floodplain Delineation Study was initiated by the Flood Control District of
Maricopa County (District). The hydrologic and hydraulic analyses were performed by Montgomery
Watson Americas, Inc., and their subconsultants, under Flood Control District Contract No. 95-16.
The hydrologic analyses were completed in May 1996 and the hydraulic analyses were completed in
May 1997.

1.3 Coordination and Acknowledgments

Montgomery Watson coordinated with several agencies and firms throughout this study, including:
(1) District; (2) Hoskin Engineering Consultants (HEC); (3) Castro, Fleet, Fisher Engineering, Inc.;
and (4) Erie and Associates, Inc. Coordination with the District was through frequent meetings and
telephone conversations, and the District reviewed all technical work products developed for this
project.

HEC performed the initial 100-year floodplain delineation for the lower 4.9 river miles of the study
area. Castro, Fleet, Fisher Engineering, Inc., performed surveying and Erie and Associates, Inc.,
prepared the floodplain delineation for the Del Webb Company’s 2.6-mile portion of the study area.
Del Webb’s consultants were contacted in order to gain information about mapping criteria for their
study area.

1.4 Public Notification and Contact

Montgomery Watson, in cooperation with the District, notified the public of the initiation of the
project. The purpose of this notification was to inform local residents and all other effected parties
(e.g., land owners) of the study, and to provide them with the opportunity to comment. Further, the

MONTGOMERY WATSON Page 1-1
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notification was used to inform land owners that surveying needs of the may require that survey
crews enter their properties.

Notification of the project initiation was published two separate times in two local newspapers, with
approximately one to two weeks between runs. In addition, a news release was prepared and
distributed by the District announcing the public meeting for the project. A form letter was sent to
each property owner whose property may need to be entered for surveying activities.

A final public meeting is scheduled to be held in late June 1997. The purpose of this meeting will be
to inform property owners, local residents, and interested parties of the results of the study. A public
announcement will be distributed by the District. These documents are included as Appendix C in
the Technical Data Notebook (TDN).

MONTGOMERY WATSON Page 1-2
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SECTION 2
AREA STUDIED

2.1  Scope of Study

The project consists of topographic mapping and floodplain delineation of approximately 10 river
miles of Skunk Creek from the Central Arizona Project (CAP) Aqueduct to the New River
Mountains. Approximately 2.6 miles of existing floodplain mapping performed by another
consultant for a developer were incorporated into the HEC-2 computer model for the Skunk Creek
study area.

Specifically, the study area is bounded by the CAP Aqueduct to the south, the New River Mountains
to the north, Daisy Mountain to the west, and Apache Peak to the east (Figure 1). The tributaries of
Skunk Creek, including Cline Creek and Rodger Creek, were considered for hydrologic analysis but
were not evaluated for the 100-year floodplain delineation.

2.2 Community Description

Maricopa County is located in south-central Arizona and encompasses an area of 9,238 square miles.
In 1994, the projected county population was about 2.4 million. Surrounding counties include
Yavapai to the north, Gila to the northeast, Pinal to the northwest, Pima to the south, Yuma to the
west, and La Paz to the northwest.

Skunk Creek begins in north-central Maricopa County and primarily drains southerly toward the
New River, which joins the Gila River southwest of Phoenix. The upper portions of the study area
consist of mountainous terrain, steep slopes, and sparse vegetation; whereas, the lower portions slope
more gradually and vegetation is consistent with desert rangeland. The climate is desert with mild
winters, hot summers, and an average annual precipitation value of about 7 inches.

2.3  Principal Flood Problems

The main flood problems associated with the Skunk Creek study area include: (1) several
bridge/road crossings; (2) ponding behind the CAP Aqueduct; and (3) weir flow over Interstate 17
and into the CAP Aqueduct. In addition, split flow occurs upstream of the Carefree Highway bridge.
The flow that separates from the main channel upstream of Carefree Highway is conveyed
underneath the highway via a triple-barrel culvert, and progresses outside the limits of the study area.
Results indicate that the 100-year flow will not reach low chord at either of the two bridge crossings
of Skunk Creek. However, it is expected that the 100-year flow will overtop Cloud Road where it
crosses a portion of the Skunk Creek with the benefit of 3 CMPs. Additionally, split flow occurs
upstream of New River Road Bridge, where flow breaks out on the left overbank before returning to
the main wash approximately 0.5 miles downstream.

MONTGOMERY WATSON Page 2-1
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24 Flood Protection Measures

Existing flood protection measures within the Skunk Creek study area include: (1) bridge crossings
at Carefree Highway and New River Road: (2) a culvert crossing at Carefree Highway west of the
bridge; (3) a levee in the left overbank just north of Carefree Highway; (4) two overchutes at the
CAP Aqueduct crossing; and (5) a culvert crossing at the intersection of Cloud Road with Skunk
Creek.

MONTGOMERY WATSON Page 2-2
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SECTION 3
ENGINEERING METHODS

3.1 Hydrologic Analysis

Revised hydrology for the Skunk Creek watershed was determined using the Corps HEC-1 Flood
Hydrograph Package program, version 4.0.1 (May 1991). Analyses and parameter estimation were
conducted in accordance with the Hydrologic Design Manual for Maricopa County, Arizona
(Hydrology Manual) (FCDMC, 1995).

A rainfall/runoff model was developed and peak discharges for the 100-year, 6-hour local storm and
the 100-year, 24-hour general storm were determined. The highest peak discharges were produced by
the 100-year, 24-hour simulation, and, therefore, adopted as the design storm for all further analyses
(Table 1). It is important to note that an Hydrology Report Addendum was prepared which
addresses modifications in the hydrology that have resulted since that report was completed. Flow
changes presented in the addendum are the result of the detailed hydraulic analysis that determined
that a flow diversion might occur within the study area upstream of Carefree Highway. A detailed
discussion of hydrologic results is included in Section 3 of the TDN, under separate cover.

Table 1
100-Year Peak Discharges

Wash Name Cross Sections HEC-1 *100-year
Combination Point | Peak Discharge
(cfs)

Skunk Creek 13.00 thru 13.28 N/A 15700**
13.41 thru 16.68 CAP 23300**
16.87 thru 17.40 S22C 23700**
17.48 thru 17.95 N/A 27300
18.09 thru 18.57 S21C2 27700
18.74 thru 22.84 S16C 27300
22.91 thru 23.69 S14C 24400
23.79 thru 24.26 S13C 11800
24.39 thru 24.88 S10C 9700
25.02 thru 26.31 S6C 7800

*  All peak discharges presented are for the 100-year, 24-hour storm.

** Peak discharge values represent a 3,600 cfs reduction due to split flow upstream of Carefree

Highway.

MONTGOMERY WATSON
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Runoff model input includes the Green and Ampt infiltration loss method, Phoenix area S-Graphs,
and the Muskingum stream routing method. The hydrologic model development criteria,
assumptions, and parameters used in the preparation of the HEC-1 model for the Skunk Creek
watershed are also documented in Section 3 of the TDN, under separate cover.

3.2 Hydraulic Analysis

Approximately 10 river miles of floodplain delineations were determined for portions of Skunk
Creek from the CAP Aqueduct (south) to the New River Mountains (north). Approximately 2.6
miles of existing floodplain mapping, which was prepared by another consultant, was incorporated
into this study. The 100-year floodplain and floodway were modeled using the Corps HEC-2 Water
Surface Profiles computer program, version 4.6.2 (May 1991), and peak discharges developed for the
100-year, 24-hour storm.

The mapping used for the hydraulic analysis was 1 inch = 200 feet aerial topography with a 2-foot
contour interval. The cross sections for the HEC-2 model are derived directly from the aerial
topography. Some cross section data is derived from topographic maps due to later changes in cross
section geometry and/or addition of cross sections.

Roughness factors (i.e., Manning’s "n" values) for Skunk Creek were determined based on field
investigation and photographs of the study area. The methodology and results of the Manning’s "n"
value determination were submitted as a technical memorandum and reviewed by the District.
Manning’s “n” values ranged from 0.03 to 0.052 for the channel and from 0.031 to 0.069 for the
overbanks. For a detailed discussion of the methodology used and results of the Manning's "n" value
determination, refer to Technical Memorandum No. 3 in Appendix J of the TDN.

Cross sections were stationed perpendicular to flow at an average spacing of 500 feet, and, where
possible, cross section stationing is consistent with that of the effective FIS. Cross sections were
located at the upstream and downstream faces of Carefree Highway and New River Road bridges in
order to simulate the backwater effects of these structures. As-built drawings were obtained for both
bridges in order to develop elevation and structural geometry data for model input. For detailed
information regarding cross-section stationing, refer to the 100-year floodplain delineation maps
included in Section 4 (Hydraulics Analysis) of the TDN (under separate cover).

The study area is divided into two separate reaches due to incorporation of existing floodplain
mapping. From downstream to upstream, these reaches include: (1) from the CAP Aqueduct to the
southern boundary of the Del Webb property (approximately 7.5 miles); and (2) from the northern
boundary of the Del Webb property to approximately 0.45 river miles north of New River Road
bridge (approximately 3.0 miles). The HEC-2 model for the Del Webb portion was inserted into
Montgomery Watson's model and cross section identification numbers were modified for
consistency with Montgomery Watson modeling.

The aforementioned study reaches were modeled as fixed-bed, sub-critical profiles, and an estimate
of the starting water surface elevation was derived from the effective FIS (Harris-Toups Associates,
circa 1976). The 100-year floodplain was determined initially and encroachment records were
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utilized at certain cross sections to restrict flow from entering noneffective flow areas. The bridge
crossings at Carefree Highway and New River Road were modeled using the special bridge routine
in HEC-2. Culvert capacity at a couple crossings was ignored due to its relative insignificance
compared to the 100-year flow.

Once the 100-year floodplain was finalized, the floodway was initially delineated using the equal
conveyance encroachment method (i.e., Method 4). Results from the Method 4 floodway analysis
were then used to develop the final, Method 1 floodway model. For a more detailed discussion of
floodway modeling, refer to Section 4 of the TDN (under separate cover).

3.3 Problem Areas

During delineation of the 100-year floodplain, it was determined that split flow occurs upstream of
Carefree Highway and upstream of New River Road Bridge and that split flow and divided flow
occur at the overchutes of the CAP Aqueduct. Separate HEC-2 models were developed in order to
estimate (1) the amount of flow diverted from the study area upstream of New River Road Bridge
and upstream of Carefree Highway and (2) the distribution of flow between the two CAP Aqueduct
overchutes. Additionally, a split flow analysis by weir flow was included in the primary model in
order to determine the amount of flow lost over Interstate Highway 17 and into the CAP Aqueduct.

It is important to note that the floodway delineation upstream of Carefree Highway uses the entire
100-year peak discharge; however, due to loss of flow from the main channel (split flow), the
floodplain delineation uses the reduced flow (3,600 cfs less). A more detailed discussion of these
areas and the modeling methodologies utilized is provided in Section 4 of the TDN (under separate
cover).
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SECTION 4
FLOODPLAIN MANAGEMENT APPLICATIONS

A primary purpose of the National Flood Insurance Program is to encourage state and local
governments to adopt sound floodplain management programs. Therefore, included with the Skunk
Creek Floodplain Delineation Study is a flood boundary map designed to assist communities in
developing sound floodplain management measures.

This study has been performed to meet the standards of the National Flood Insurance Program as
defined by the Flood Insurance Study Guidelines (Federal Emergency Management Agency, 1993).

4.1 Flood Boundaries

In order to provide a national standard without regional discrimination, the 100-year flood has been
adopted by the Federal Emergency Management Agency (FEMA) as the base flood for the purposes
of floodplain management measures. For this study, the boundary of the 100-year floodplain has
been delineated using the water surface elevation calculated by the HEC-2 model at each cross
section. Between cross sections, floodplain boundaries have been interpolated using contour
information from the aerial topographic maps with a 2-foot contour interval. The proposed
boundaries of the 100-year floodplain and floodway are presented in Appendix E in Section 4 of the
TDN (under separate cover).

4.2 Floodways

The purpose of the floodway as a floodplain management tool is to show the effect of encroachment
(e.g., walls, fences, buildings, fill materials, etc.) within the floodplain without increasing the flood
depth more than 1 foot, and without producing hazardous velocities. The 1-foot or less rise in flood
depth is according to national and local standards, and the floodway must be excluded from
encroachment so that the 100-year flood can be safely conveyed.

The floodway delineation methodology adopted for this study is based on equal conveyance
reduction on each side of the floodplain. In general, the floodway is significantly narrower than the
floodplain. In some areas, however, the floodway is coincident with the floodplain. This may be
caused by previous channelization or the result of bank stations existing above the 100-year flood
elevation. At these locations, encroachment would not be feasible. The floodway delineation for the
Skunk Creek study area is included in Appendix E of Section 4 of the TDN (under separate cover).
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SECTION 5
INSURANCE APPLICATION AND CRS SUMMARY

For flood insurance rating purposes, flood insurance zone designations are assigned to a community
based on the results of the engineering analyses. Those zones applicable to the Skunk Creek
Floodplain Delineation Study are as follows:

Zone AE: Zone AE is the flood insurance rate zone that corresponds to 100-year floodplains that
are determined in the Floodplain Delineation Study by detailed methods. In most
instances, whole-foot base flood elevations derived from detailed hydraulic analyses
are shown at selected intervals within this zone.
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SECTION 6
OTHER STUDIES

Harris-Toups Associates (circa 1976) performed the effective Skunk Creek FIS. A floodplain
delineation study for Skunk Creek downstream of the CAP Aqueduct was prepared by Coe & Van
Loo Consultants, Inc., for the District in 1990. Floodplain delineation studies were performed for
Cline Creek and Rodger Creek, which are tributaries to Skunk Creek, by Baker Engineers for the
District in 1989. This study incorporated approximately 2.6 miles of existing floodplain delineation
for a portion of Skunk Creek, which was performed by Erie and Associates, Inc., for Del Webb in

1996.
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SECTION 7
LOCATION OF DATA

The majority of data developed during this study is contained in the Technical Data Notebook
(TDN), in which this report represents Section 8. All other survey, hydrologic, and hydraulic data
developed during this study may be obtained from the Flood Control District of Maricopa County,
2801 West Durango Street, Phoenix, Arizona 85009.
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6245 North 24th Parkway, Suite 208
Phoenix, Arizona 85016

Tel: 602 954 6781
Fax: 602 381 1743

To: Hasan Mushtaq
From: Laurie Miller}ég

Subject:  Rights-of-Entry

Fax No: (602)506-4601
Reference: 1213.0050

No. of Pages: 2
(including cover)

Attached for your use is a map of proposed panel locations which may require Right-of Entry for
the Skunk Floodplain Delineation Study (FCD 95-16). The panel points and location are as

follows:
Eang‘l No,
2000
2002
2003
2005

2006
2010

Location

T7N, R3E, Sec. 30 near SE Cor.

T7N, R2E, Sec. 36 near NE Cor.

T7N, R3E, Sec. 31 near center of section
T7N, R2E, Sec. 36 near SE Cor.

T7N, R3E, Sec. 31 near SE Cor.

T6N, R3E, Sec. 6 near SE Cor.

If you do not receive all pages, or if there are any problems with this transmission, please call

Janene Werner at 602-954-6781.



Wrgpies P oo
s Wello)s s

7= 0=
= o

o ——]

-',(-x-s..:(#a

. /

===m=mo=
§§:x==

= a

s=Sm=

s==dizcas=

===

g

1440000 FEET

blished by the Geological Survey
2GS




@ MONTGOMERY WATSON

BY C\EQ‘“&/ DATE //,/Z? CLIENT FCD o F ML SHEET / OF

CHKD.BY __ DESCRIPTION JoB No. /Z13. 005D

//hu/) Om/EzsmP__/?T J/fcsdfb

P/‘JWEL B/NTj

#2000

) 6287 — /}rm Bood oF Rig mz
___Téuca_s M%

/ucscn/ FET12/

# 2002 7 Zo/o.

/) ’_7:’—_‘;"'”'1(/'5 /4’0, Oucm /455

(202 21 ocoswn

2) Q/Gf/(, JackA
§<20 'E. torlwied S
Sw/ﬁc[a.jx A 525

(2e2 ‘2 03ic)

# 7003

— A/o%/}:sst ssr;c/

# Zzoos

7 2006

/\/&7[ Azstﬁ scO/

&N 1S (10/78)



o

FLoop ConrtroL DistrIC:
of
% 7 L ey BOARD OF DIRECTORS
1959 2801 West Durango Street ® Phoenix, Arizona 85009 Betsey Bayless
Telephone (602) 506-1501 Ed King
Fax (602) 506-4601 Tom Rawles
TT (602) 506-5859 Don Stapley
Mary Rose Garrido Wilcox

DATE : December 6, 1995.
MEMO TO : Laurie Miller, P.E., Montgomery Watson.
FROM : Hasan Mushtaq, Flood Control District of Maricopa County.

SUBJECT : Skunk Creek Wash Topography and Floodplain Delineation, Contract No. 95-16
(Subbasin delineation).

I have completed the review of the subbasin delineation. No significant errors were found. Following
are the recommended modifications.

(1) Please include a proper scale to the watershed subbasin map.

2) Subbasins $-2, 5-10, S-13, and S-15 may have longer flow paths than shown on the current
map (please see attached map).

3) It is also recommended that subbasins S-15, 5-16, S-17, and U-2 be divided furthermore to
create S-15A, S-15B, S-16A, S-16B, S-17A, S-17B, U-24, and U-2B (please see attached map).

Please do not hesitate to contact me for further information at 506-1501.

it

Hasan Mushtaq
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December 11, 1995

Mr. Hasan Mushtaq

Hydrologist

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

Subject: Request for Adding Subconsultant
Contract FCD 95-16 Skunk Creek Floodplain Delineation Study

Dear Mr. Mushtaq:

After further in-house discussions regarding development of the HIS submittals and in
consideration of an internal time constraint, Montgomery Watson requests that the District
approve the adding of a subconsultant to our contract for the Skunk Creek project.

The reason for our request is based on two factors. First, our in-house GIS specialist is
busy with prior work that makes it impossible for him to provide the necessary services
during the timeframe dictated by our project schedule. The second reason is that further
evaluation of the work involved in the HIS task indicates to us that it would be better to
utilize a GIS specialist that has significant prior experience on this specific work. We are
concerned that our GIS specialist would be susceptible to “re-inventing the wheel" in some
of the tasks required as part of the HIS submittal.

Based on these reasons, we request that Mapping Automation be added as a subconsultant to
Montgomery Watson for this project. Mapping Automation has a good understanding of the
level of effort necessary to meet the District's requirements. Additionally, the firm has
worked with Kenny Aerial Mapping on prior projects. We believe that this addition of
Mapping Automation would allow us to provide a more timely and sound HIS submittal to
the District. There would not be a change in fee or completion time associated with this
request.

We have met with Mr. Rudy Strickland of Mapping Automation and have found that he is
available to participate on the project in timely fashion. The first involvement of Mapping
Automation would be to coordinate the aerial survey work with Kenny Aerial during next
week. As a result of this time constraint, your review of this request at your earliest
convenience is requested.

We apologize for submitting this request with such limited advance time for review.
However, in the flurry of activities associated with project start-up, we did not arrive at our

present conclusion as early as we would have preferred. We hope you will understand our
situation.

6245 North 24th Parkway Tel: 602 954 6781
Suite 208 Fax: 602 381 1743
Phoenix, Arizona

85016-2030

Serving the World's Environmental Needs



Mr. Hasan Mushtag Page 2 " December 11, 1995

Should you have any questions or comments on this matter, please do not hesitate to contact
myself or Laurie Miller. :

Thank you for your consideration of our request.

Sincerely,
et

Fred K. Duren, Jr., PEP.G.
Phoenix Regional Office Manager

c:  Pedro Calza
Laurie Miller
1213.0050.3.1.2
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Telephone (602) 506-1501 Ed King
Fax (602) 506-4601 Tom Rawles
TT (602) 506-5859 Don Stapley

Mary Rose Garrido Wilcox

December 12, 1995.

DEC 14 1995
Fred K. Duren, Jr., P.E,, P.G. Bloss i UNERY WATGON
6245 North 24th Parkway PHOENIX OFFICE

Phoenix, Arizona 85016-2030

Subject : Request for Adding Subconsultant
Skunk Creek Wash Topographic Mapping and Floodplain Delineation, Contract No. 95-16

Dear Mr. Duren,

After careful consideration to your request for adding a subconsultant to the above mentioned project,
the Flood Control District does not have any objections against it. However, since Mapping
Automation was not a part of the technical proposal at the time of the selection process, we assume
that Montgomery Watson is fully responsible for the level of effort necessary to meet the District’s HIS
requirements. We would also not be able to authorize any change order for fees or time due to this
request for adding a subconsultant.

This letter serves as a confirmation of your request dated December 11, 1995. Should you have any
questions on this matter, please do not hesitate to contact me at 506-1501.

Sincerely,

=ity —

Hasan Mushtaq
Hydrologist
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February 27, 1996

Laurie Miller, P.E.
6245 North 24th Parkway
Phoenix, Arizona 85016-2030

Subject : Comments on Hydrology developed for Skunk Creek Watershed.
Skunk Creek Wash Topographic Mapping and Floodplain Delineation
Contract No. FCD 95-16

Dear Ms. Miller :

Please find the following comments on the Hydrology developed for the Skunk Creek Watershed. We
recommend that the comments are incorporated in the Draft Hydrology Report.

1) Please check for typographical errors in the text of the report.

(2) Tables D and E list too much information; please reduce the amount of information provided in
each page.

3) Create a continuous HEC-1 model including Cline Creek and Roger Creek.

4) Use a 100-yr. 24 hr. storm; we would also like to investigate the 100-yr. 6-hr storm.

®) Please be consistent in describing the KM records in the HEC-1 modeling,.

(6) We suggest that the actual contributing area be determined at each HC record.

(7) Please investigate the WARNING messages at the end of the HEC-1 model output.

If you need further information, please do not hesitate to contact me at 506-1501. Thank you very much
for your time and cooperation.

Sincerely,

Hasan Mushtaq ’ S ERE ad e
Hydrologist

MAR 1 1996
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