Prope

[BES: :

i’ Flood Confre yf.) ?)f of
.ontre) et of MC Libr

I o a

a1 LTy T ry

et
2801 W Dy
FW D ango

Phoenix, AZ 85009

AGUA FRIA RIVER
FLOODPLAIN
DELINEATION RE-STUDY

Between the Gila River Confluence
and the New Waddell Dam

FCDMC CONTRACT #95-05

f{’ TECHNICAL DATA NOTEBOOK

October 31, 1996

Prepared for:

Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, AZ 85009
(602) 506-1501

Prepared by:

Coe & Van Loo Consultants, Inc.
4550 N. 12th Street
Phoenix, AZ 85014

(602) 264-6831

| "ni%“ CVL # 95-0067-01




Federal Emergency Management Agency
Washington, D.C. 20472

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.: 97-09-246P

The Honorable Don Stapley Community: Maricopa County, Arizona

Chairperson, Maricopa County Community No.: 040037

Board of Supervisors Panels Affected: 04013C0735 F, 0745 F,

301 West Jefferson Street 1160 F, 1165 G, 1170 F,

Phoenix, Arizona 85003 1605 G, 1610 G, 1615 H,
1620 F, 2080 G, 2085 E,
and 2090 F

Effective Date of

This Revision: AU GO 5 1997

_ 102-1-A-C
Dear Mr. Stapley:

e &

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective Flood
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and
Incorporated Areas, in accordance with Part 65 of the National Flood Insurance Program (NFIP) regulations. In
a letter dated November 27, 1996, Mr. Kofi Awumah, Ph.D., P.E., Engineering Division, Flood Control District
of Maricopa County, requested that FEMA revise the FIRM and FIS report to show the effects of construction
of the New Waddell Dam and updated topography along the Agua Fria River from its confluence with the Gila
River to the New Waddell Dam.

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

We have completed our review of the submitted data and the flood data shown on the effective FIRM and FIS
report. We have revised the FIRM and FIS report to modify the elevations and floodplain and floodway boundary
delineations of the flood having a 1-percent chance of being equaled or exceeded in any given year (base flood)
along the Agua Fria River.

As a result of the modifications, the base flood elevations (BFEs) for the Agua Fria River increased in some areas
and decreased in other areas; the width of the Special Flood Hazard Area (SFHA), the area that would be
inundated by the base flood, increased in some areas and decreased in other areas; and the width of the regulatory
floodway increased in some areas and decreased in other areas. The BFEs for Morgan City Wash, Caterpillar
Tanks Wash, Twin Buttes Wash, and the New River decreased as a result of the decrease in BFE along the Agua
Fria River. The modifications are shown on the enclosed annotated copies of FIRM Panel(s) 04013C1170 F,
04013C1620 F, and 04013C2085 E, all dated September 4, 1991; 04013C0735 F, 04013C0745 F, 04013C1160 F,
and 04013C1610 G, all dated December 3, 1993; 04013C1165 G, 04013C1605 G, 04013C1615 H, 04013C2080 G,
and 04013C2090 F, all dated September 30, 1995; Profile Panel(s) 06P through 32P, 237P, 383P, 491P, and 538P;
and affected portions of the Floodway Data Table. This Letter of Map Revision (LOMR) hereby revises the
above-referenced panel(s) of the effective FIRM and the affected portions of the FIS report dated September 30,

1995.

Because this revision request also affects the Cities of Avondale, El Mirage, Glendale, Goodyear, Peoria, Phoenix,
and Surprise, and the Town of Youngtown, separate LOMRs for those communities were issued on the same date
as this LOMR.

The modifications are effective as of the date shown above. The map panel(s) as listed above and as modified by
this letter will be used for all flood insurance policies and renewals issued for your community.
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, The following table is a-partial listing of existing and modified BFEs:

Existing BFE Modified BFE
Location (feet)* (feet)*
Agua Fria River:
At confluence with Gila River 923*? 923%°
Approximately 400 feet downstream of Litchfield Road 924*% 92349
Just downstream of Broadway Road 936! 933!
Just downstream of Lower Buckeye Road 950° 948°
Just downstream of Van Buren Street 971! 969!
Just downstream of Thomas Road 999! 997"
Approximately 150 feet upstream of Indian School Road 1,009%° 1,007%°
Just upstream of Camelback Road 1,024° 1,023°
Approximately 3,790 feet upstream of confluence
with New River 1,0423° 1,035%°
Approximately 100 feet upstream of Glendale Road 1,056° 1,052°
Approximately 760 feet downstream of Northern Avenue 1,061° 1,065%-
Approximately 100 feet downstream of Northern Avenue 1,062° 1,066
Approximately 400 feet downstream of Olive Avenue = 1,0812 = 1,075%
Approximately 3,700 feet downstream of Grand Avenue 1,116*% 1,110*¢
Approximately 1,590 feet downstream of Grand Avenue 1,119*# 1,114%2
Approximately 100 feet upstream of 115th Avenue 1,137% 1,131°
Approximately 950 feet downstream of Bell Road 1,156’ 1,1537
. Approximately 1,150 feet upstream of Bell Road 1,163° 1,159°
Approximately 8,150 feet downstream of Beardsley Canal 1,314°° 1,310%°
Approximately 1,800 feet downstream of Beardsley Canal 1,335%° 1,330°°
Approximately 50 feet downstream of Granite Reef Aqueduct  1,347° 1,340°
Just upstream of Carefree Highway 1,366°° 1,357°°
Approximately 1,100 feet downstream of State Route 74 1,396° 1,384°
Approximately 4,380 feet upstream of State Route 74 1,425° 1,403°
Morgan City Wash:
At confluence with Agua Fria River 1,420° 1,400°
Caterpillar Tanks Wash:
At confluence with Agua Fria River 1,267° 1,262°
Twin Buttes Wash: -
At confluence with Agua Fria River 1,240° 1,238°
New River:
At confluence with Agua Fria River 1,032%° 1,028%°

'Within the City of Avondale
*Within the City of El Mirage
*Within the City of Glendale
*Within the City of Goodyear
SWithin the City of Peoria
. *Within the City of Phoenix
"Within the City of Surprise
SWithin the Town of Youngtown
’Within the unincorporated areas of Maricopa County

*Reterenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot
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Public notification of the proposed modified BFEs will be given in The Arizona Republic on or about August 12
and August 19, 1997. A copy of this notification is enclosed. In addition, a notice of changes will be published
in the Federal Register. Within 90 days of the second publication in The Arizona Republic, a citizen may request
that FEMA reconsider the determination made by this LOMR. Any request for reconsideration must be based on
scientific or technical data. All interested parties are on notice that, until the 90-day period elapses, the
determination to modify the BFEs presented in this LOMR may itself be modified.

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and
mortgage lenders, your community will serve as a repository for these new data. We encourage you to disseminate
the information reflected by this LOMR throughout the community, so that interested persons, such as property
owners, local insurance agents, and mortgage lenders, may benefit from the information. We also encourage you
to prepare a related article for publication in your community's local newspaper. This article should describe the
assistance that officials of your community will give to interested persons by providing these data and interpreting

the NFIP maps.

We are preparing a revised FIRM and FIS report for Maricopa County, Arizona and Incorporated Areas;
therefore, we will not physically revise and republish the FIRM and FIS report for your community to incorporate
the modifications made by this LOMR at this time. Preliminary copies of the FIRM and FIS report will be
distributed for review in fall 1997. We will incorporate the modifications made by this LOMR into the preliminary
FIRM before it is distributed, and the modiﬁcation§ will be included when the FIRM becomes effective.

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

regulations.

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

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended (Title XIII of the
Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, and 44 CFR Part 65.
Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, communities participating in
the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed minimum NFIP
criteria. These criteria are the minimum and do not supersede any State or local requirements of a more stringent
nature. This includes adoption of the effective FIRM to which the regulations apply and the modifications
described in this LOMR. Our records show that your community has met this requirement.

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

Ms. Dorothy M. Lacey
Director, Mitigation Division
Federal Emergency Management Agency, Region [X
The Presidio of San Francisco, Building 105
San Francisco, California 94129-1250
(415) 923-7177
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If you have any quesuous regarding floodplain management regulations for your community or the NFIP in
general, please contact the CCO for your community at the telephone number cited above. If you have any
technical questions regarding this LOMR, please contact Mr. John Magnotti of our staff in Washington, DC, either
by telephone at (202) 646-3932 or by facsimile at (202) 646-4596.

Sincerely,

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

Enclosure(s)
cc:  Mr. Kofi Awumah, Ph.D., P.E.

Engineering Division
Flood Control District of Maricopa County .

Mr. Jack K. Moody, P.E. 6
Project Manager l/

Coe & Van Loo Consultants, Inc.
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Preface

Coe & Van Loo Consultants, Inc., (CVL) has contracted with the Flood Control District
of Maricopa County (FCDMC) to perform a Floodplain Delineation Re-Study (IIJDR) for the Agua
Fria River located in Maricopa County, Arizona. The specific scope of this Floodplain
Delineation Re-Study is to evaluate the existence and severity of flood hazards for the Agua Fria
River within Maricopa County. The study reach crosses unincorporated areas of Maricopa
County and numerous communities within Maricopa County. The communities include Peoria,
Surprise, El Mirage, Youngtown, Glendale, Phoenix, Avondale, and Goodyear.

The project consists of floodplain and floodway delineation of approximately 34 river miles
of the Agua Fria River from the Gila River Confluence to the outlet of the New Waddell Dam.
The U.S. Army Corps of Engineers (CORPS) has developed the hydrology for the Agua Fria
River within the study area using the CORPS HEC-1 computer model. The hydrology has been
revised, from the currently effective Flood Insurance Study (FIS), by the CORPS to model the
effect of the recently constructed New Waddell Dam. The hydrologic analysis for this study reach
was documented in a report, Hydrologic Evaluation of Impacts of New Waddell Dam on
Downstream Peak Discharges in the Agua Fria River, (Ref. 21). This analysis indicates that the
IOOTyear peak flows have substantially reduced due to the construction of the New Waddell Dam.
In addition, new topographic mapping has been provided by the FCDMC for much of the study
reach.

The project has been divided into three distinct reaches for conducting the study. Reach
1 extends from the Gila River upstream to Indian School Road. Much of this reach has been

channelized, therefore, it is expected that the floodplain boundaries will remain unchanged with
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the exception of the first few miles. Topographic mapping used for this reach is from the 1989
study by Jerry R. Jones.

Reach 2 extends from Indian School Road to Jomax Road. It is expected that this reach
will experience the most change in the floodplain resulting from the reduced flows from Lake
Pleasant, the gravel pit operations, new development and from the bridge construction. This
reach utilizes new topographic mapping due primarily to extensive gravel pit operations and new

development.

Reach 3 covers the area between Jomax Road and New Waddell Dam. This reach is
relatively undisturbed and minimal changes have occurred. Therefore, the topographic mapping

from the Jerry R. Jones 1989 study is to be used for this reach.
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Study Documentation Abstract

STUDY DOCUMENTATION ABSTRACT |[ INITIAL STUDY

RESTUDY | X | LOMR OTHER

SECTION 1: GENERAL INFORMATION

1A || COMMUNITY MARICOPA COUNTY, AZ, AND INCORPORATED AREAS
1B || COMMUNITY NUMBERS 040037, 040050, 045053, 040041, 040057, 040045, 040051, 040038,
040046
1C || COUNTY MARICOPA COUNTY
1D || STATE ARIZONA
1E |{ DATE STUDY ACCEPTED
1F || STUDY CONTRACTOR COE & VAN LOO CONSULTANTS, INC.
CONTACT(S) JACK K. MOODY, P.E., DOUG BOTH
ADDRESS 4550 N. 12TH STREET, PHOENIX, AZ 85014
PHONE (602) 264-6831
1G || TECH. REVIEWER (FEMA)
PHONE
1H || FEMA REGIONAL REVIEWER
PHONE
11 || STATE REVIEWER
PHONE
1J || LOCAL REVIEWER FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
CONTACT KOFI AWUMAH
ADDRESS 2801 W. DURANGO, PHOENIX, AZ 85009
PHONE (602) 506-1501
1K | RIVER OR STREAM NAME AGUA FRIA RIVER
1L |f REACH DESCRIPTION BETWEEN THE GILA RIVER FLOODPLAIN AND THE OUTLET OF
THE NEW WADDELL DAM
1M || STUDY TYPE RIVERINE
SECTION 2: MAPPING INFORMATION
2A || USGS QUAD SHEET(S) 7.5 MINUTE
BALDY MOUNTAIN, AZ 1964, PHOTOREVISED 1981.
CALDERWOOD BUTTE, AZ 1957, PHOTOREVISED 1981.
EL MIRAGE, AZ 1957. PHOTOREVISED 1982.
GOVERNORS PEAK, AZ 1978, PHOTOINSPECTED 1978.
TOLLESON, AZ 1957, PHOTOREVISED 1982.
2B || MAPPING FOR HYDROLOGIC REFER TO HYDROLOGIC EVALUATION OF IMPACTS OF NEW

STUDY

WADDELL DAM ON DOWNSTREAM PEAK DISCHARGES IN THE
AGUA FRIA RIVER, BY THE U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT, JULY 1995 (REFERENCE 13).

N:\950067\ADMIN\67-042R. W61
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STUDY DOCUMENTATION ABSTRACT

2C || MAPPING FOR HYDRAULIC
STUDY

TYPE/SOURCE REACH 2 AERIAL TOPOGRAPHY BY AERIAL MAPPING
COMPANY, INC.
3141 W. CLARENDON AVE.
PHOENIX, AZ 85017 ,

SCALE 1"=200", 2’ CONTOUR INTERVAL

DATE PHOTOGRAPH DATE - FEBRUARY 1995

TYPE/SOURCE REACH 1 AND 3 AERIAL TOPOGRAPHY BY COOPER AERIAL OF
PHOENIX, INC.
4621 N. 16TH STREET, SUITE C-315
PHOENIX, AZ 85016

SCALE 1"=400', 4 CONTOUR INTERVAL

DATE PHOTOGRAPH DATE-1987 and 1988

SECTION 3: HYDROLOGY

JULY 1995 (REFERENCE 13).

HYDROLOGY FOR THE AGUA FRIA RIVER WITHIN THIS STUDY AREA WAS PERFORMED BY THE U.S.
ARMY CORPS OF ENGINEERS, LOS ANGELES DISTRICT, IN THE REPORT HYDROLOGIC EVALUATION OF
IMPACTS OF NEW WADDELL DAM ON DOWNSTREAM PEAK DISCHARGES IN THE AGUA FRIA RIVER,

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, MAY 1991
AS SUPPLIED BY NTIS

4B || REGIME SUBCRITICAL

4C || FREQUENCIES FOR WHICH 100-YEAR
PROFILES WERE COMPUTED

4D || METHOD OF FLOODWAY EQUAL CONVEYANCE (HEC-2 METHOD 4) INITIALLY, THEN
CALCULATION SMOOTHED AND ADJUSTED USING HEC-2 METHOD 1.

4E || UNIQUE CONDITIONS AND GRAVEL MINE OPERATIONS
PROBLEMS NUMEROUS BRIDGES

NUMEROUS ENGINEERED AND NON-ENGINEERED LEVEES
TRIBUTARIES
EXTENSIVE NON-EFFECTIVE FLOW AREAS
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SECTION 1 GENERAL DOCUMENTATION AND CORRESPONDENCE
1.1  Special Problem Reports

During the course of this flood insurance study, several unique situations were identified.
Although there were not any special problem reports, these speciai problems and solutions were
documented in other sections of the Technical Data Notebook (TDN). Hydraulic Special
Problems are documented in the TDN section 4.5.
1.2 Contact (Telephone) Reports, Memoranda, and Letters

The majority of the coordination between the FCDMC and CVL, including submittals for
this flood insurance study were made through meetings. However, some coordination was made
over the telephone, by facsimile machine, by memoranda, or by letter. Typically, meeting times
were coordinated by telephone, and the draft minutes to the meetings were sent to the FCDMC
by facsimile machine for a verbal acceptance or modifications. Telephone coordination
agreements were often followed up with memoranda or letters. Copies of these Communication
Documentation, Memoranda, and letters are included in the appendix.
1.3  Meeting Minutes

Numerous meetings were held between the FCDMC and CVL to discuss the flood
insurance study and to make technical decisions. CVL prepared minutes of these meetings.
Copies of these minutes are included in the appendix.
1.4  General Correspondence

1.4.1 Community |

CVL and the FCDMC attempted to notify the public of the commencement of the

Agua Fria Floodplain Delineation Re-Study. The purpose of this notification was to

N:\95006NADMIN\67-042R. W61 1
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inform residents in the area of the flood insurance re-study, and allow them to comment
on the process.

There were two aspects to this notification process. One aspect consisted of
publishing a Public Notice in local newspapers as discussed in section 1.4.7. All phases |
of this process were coordinated between FCDMC and CVL. Another aspect was to hold
a public meeting prior to the commencement of the study to inform interested parties about
the study.

When the flood insurance study was substantially complete, a public meeting was
held to inform the public of the results of the study and to discuss the results with the local
residents. Public notification documents from the local newspapers, as well as public
meeting documents are included in the appendix.

1.4.2 State Coordinator

The Arizona Department of Water Resources (ADWR) is the state coordinator for
the flood insurance studies performed within Arizona. The FCDMC and CVL has
coordinated with ADWR. Rélevant information is included in the appendix.

1.4.3 Other Agencies

Research and coordination was made with other agencies throughout the course of
this flood insurance study. The Arizona Department of Transportation and the Maricopa
County Department of Transportation were contacted and their files researched for

hydrologic and hydraulic information on highways within the watershed.
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1.5

included in the appendix.

N:\95006\ADMIN\67-042R. W61

1.4.4 FEMA Regional Officer

There has not been any coordination between the FEMA Region IX Officer and the
FCDMC or CVL at this time.
1.4.5 FEMA Washington

There has not been any coordination between FEMA in Washington and the
FCDMC or CVL at this time.

1.4.6 FEMA Technical Consultant

There has not been any coordination between FEMA's Technical Consultant and
the FCDMC or CVL at this time. The FEMA forms are included in the appendix.
1.4.7 Copy of Public Notices

A public notice was cooperatively drafted and agreed upon by the FCDMC and
CVL. Newspapers were researched, and it was determined that the Public Notice would
be published in the Arizona Republic on October 6, 1995, and in the Daily News-Sun on
October 10, 1995 and in the West Valley View and West Valley Business on October 11,
1995. Copies of the Affidavits of Publication are included in the appendix.
Contract Documents

The contract documents between the FCDMC and CVL, including the scope of work are




SECTION 2 MAPPING & SURVEY INFORMATION
2.1  Description of Mapping

Topographic mapping for the Reach 1 and Reach 3 hydraulic analysis was supplied by the
Flood Control District. This mapping is from the 1989 floodplain study for the Agua Fria River
by Jerry R. Jones & Associates (JRJ, Reference 8 & 12). The mapping was compiled by Cooper
Aerial of Phoenix, Inc. for the JRJ study. This mapping scale is 1"=400" with a 4' contour
interval. The vertical control was based on 1929 NGVD and the horizontal control was based on
1927 NAD. This mapping has been converted to a digital format and to the 1983 NAD horizontal
coordinate system.

Topographic mapping for the Reach 2 hydraulic analysis was prepared specifically for this
floodplain delineation re-study by Aerial Mapping Company, Inc (AMC, Reference 1). The
mapping is 1"=200" aerial topography with 2' contour intervals and was based on photographs
taken in February of 1995. The horizontal datum for this project is NAD 83, Arizona State Plane
Coordinate System, Central Zone. Vertical elevations are based on the mean sea level datum of
1929 as monumented by the United States National Geodetic Survey. Horizontal and vertical
control tabulation for Reach 2 has been provided to the District by AMC.

2.2  Index of Maps

Refer to page 5 for the index of maps.
2.3  Survey Field Notes

Survey control for Reachb 1 and Reach 3 is shown on the original JRJ floodplain study for
the Agua Fria River in the form of Elevation Reference Marks.

Survey control for the Reach 2 aerial mapping was performed by Aerial Mapping

Company, Inc. Survey data has been provided by AMC to the District.

N:\95006NADMIN\67-042R. W61 4
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Elevation Reference Marks for the entire study reach are shown on the Floodplain
Delineation Maps, and are compiled in a table in the appendix.
2.4  Watershed Maps

A hydrologic analysis was not within the scope of this flood insurance study and is not‘
included with this TDN. Refer to the CORPS report Hydrologic Evaluation of Impacts of New
Waddell Dam on Downstream Peak Discharges in the Agua Fria River (Reference 21) for
hydrologic analysis work maps.
2.5 Hydraulic Analysis Maps

The floodplain delineation maps for this flood insurance study are in the Technical Data
Notebook Section 4, Hydraulic Analysis, under separate cover.
2.6 FIRM Maps

The current regulatory Flood Insurance Rate Maps for the study area are: Maricopa
County, Arizona and Incorporated Areas, Map numbers:

04013C0735F; Map Revised: December 3, 1993;

04013C0745F; Map Revised: December 3, 1993;

04013C1160F; Map Revised: December 3, 1993;

04013C1165G; Map Revised: September 30, 1995;

04013C1170F; Map Revised: September 4, 1991;

04013C1605G; Map Revised: September 30, 1995;

04013C1610G; Map Reﬁsed: December 3, 1993;

04013C1615H; Map Revised: September 30, 1995;

04013C1620F; Map Revised: September 4, 1991;

04013C2080G; Map Revised: September 30, 1995;

-
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04013C2085E; Map Revised: September 4, 1991;

04013C2090F; Map Revised: September 30, 1995.
Refer to Section 4 for copies of the current regulatory Flood Insurance Rate Map, and the
proposed floodplain superimposed on copies of the Flood Insurance Rate Maps.
2.7 Community Map

Refer to the Study Area Location Map page v for an illustration of the affected
communities.
2.8 Miscellaneous Maps

Other maps including drainage area maps, schematic flow diagram maps, and precipitation

maps have provided in Reference 21.

N:\95006\ADMIN\67-042R. W61




. SECTION 3 HYDROLOGIC ANALYSIS

The hydrologic analysis was not a part of this study. The peak flows used for this study
were evaluated by the U.S. Army Corps of Engineers, Los Angeles District, in the report
Hydrologic Evaluation of Impacts of New Waddell Dam on Downstream Peak Discharges in the
Agua Fria River, July 1995 (Reference 21). Copy of this report is included with this submittal

package.

-
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SECTION 5 EROSION/SEDIMENT TRANSPORT ANALYSIS
The erosion and sediment transport characteristic of the Agua Fria River were not analyzed

for this Floodplain Delineation Re-Study.

1 {
N:\95006\ADMIN\67-042R. W61 0




SECTION 4 HYDRAULIC ANALYSIS

The Technical Data Notebook Section 4, Hydraulic Analysis, is under separate cover.
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SECTION 6 REFERENCE MATERIALS
6.1  Other Published Flood Studies

Other published flood studies have been performed on the Agua Fria River within the
study area. A floodplain information report published in 1968 by the CORPS studied the river
between Camelback Road and the Beardsley Canal flume (see Reference 20). In 1984 the CORPS
studied the portion of the Agua Fria River between the confluence with the Gila River and Jomax
Road.

In 1980 the USGS studied the February 1980 flood along the Agua Fria River. This study
was used to check modeling parameters, especially those relating to the 10-year flow (see
Reference 24). Two studies were prepared by Simons, Li & Associates in 1984 and 1985 to
evaluate ponding adjacent to the levees and also to design outlets through these levees to discharge
this ponding (see References 14 and 15).

6.2  Previous FEMA Studies

There have been two previous FEMA studies for the Agua Fria River within the study
areas. The first was a Flood Insurance Study for the unincorporated areas of Maricopa County,
published in 1979 which studied a 24 mile reach from the confluence with the Gila River and
Pinnacle Peak Road (see Reference 25). The second was a Flood Insurance Study for the Agua
Fria River, Maricopa County, Arizona, published in 1989, which studied the Agua Fria River
from the confluence with the Gila River to the Waddell Dam (see Reference 12). The primary
differences between this current ‘study and these previous studies is the changes in the hydrology,
construction of new bridges, and changes to the topography due to the gravel mine operations and

new development.
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6.3  Other Applicable Studies

There have been other applicable studies in the vicinity of this flood insurance study. The
report Agua Fria Sediment Transport Study was prepared for the Agua Fria River in December
1991 (see Reference 5). In addition, the report Preliminary Bridgé Scour Assessment Report for
Eight Maricopa County Bridge Group 1 was prepared in July 1995 for MCDOT (see Reference
4).
6.4  Historical Flood Information

Several floods of the Agua Fria River have been documented by report and aerial
photographs. Aerial Mapping Company of Phoenix has collected aerial photographs of numerous
flow events within the Agua Fria River.
6.5  Technical Papers/Documents

Technical papers and documents pertaining to the methodology used in this study are

referenced in the Technical Data Notebook, Section 4, under separate cover.

-
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6.6

10.

11.

12.

13.

14.
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. SECTION 7 CROSS-REFERENCING AND LABELING INFORMATION
7.1  Other Studies Impacted
The other flood studies in the area that would be affected by the results of this study are
as follows:
1. New River Floodplain Delineation
2. White Tanks/Agua Fria Area Drainage Master Study (Lower El Mirage
Wash, Wash 13)
3. White Tanks/Agua Fria Area Drainage Master Study (A.T. & S.F.
Railroad Channel, Wash 12)
4. Wittman ADMS (McMicken Dam Outlet Wash)
5. CAP Overchutes FCD 90-09, Agua Fria Floodplain Delineation
. (Caterpillar Tank Wash)
6. CAP Overchutes FCD 90-09, Agua Fria Floodplain Delineation
(Twin Buttes Wash)
7. Floodplain Delineation Study of Morgan City Wash
7.2  Key to Cross-Section Labeling
All cross-sections are stationed from left to right looking downstream with the control line
set at station 10,000. Cross-section numbers for the Agua Fria River are stationed in river miles
upstream from the confluence with the Gila River. A key to cross-section labeling is included in

the appendix.

‘
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. SECTION 8 DRAFT FIS REPORT - REVISED TEXT

Insert 1. Volume 1 of 12, Section 1.2, insert after paragraph 13

Revised Hydrologic and hydraulic analyses for the Agua Fria River (between the Gila
River Floodplain and the New Waddell Dam) were performed for the Flood Control District of
Maricopa County. The hydrologic work was performed by the U.S. Army Corps of Engineers,
Los Angeles District, in the report; Hydrologic Evaluation of Impacts of New Waddell Dam on
Downstream Peak Discharges in the Agua Fria River. The hydraulic work was performed by Coe
& Van Loo Consultants, Inc., and was completed in October 1996.

Insert 2. Volume 1 of 12, Table 1, revise

Flooding Source Limits of Study
Agua Fria River From confluence with Gila River to New
Waddell Dam

‘ Insert 3. Volume 1 of 12, Section 2.2, revise paragraph 6
... The river is usually dry because flows are regulated by the New Waddell Dam and Lake
Pleasant reservoir...
Insert 4, Volume 1 of 12, Section 2.4, revise paragraph 3
...New Waddell Dam was completed on the Agua Fria River in 1993. It controls runoff...

Insert 5, Volume 1 of 12, Table 3, insert after last entr

Drainage Peak Discharge (cfs)
Area (square
Flooding Source and I .ocation miles) 10-year 50-year 100-year 500-vear
At Confluence with Gila River 485 14,200 35,000 48,200 110,000
At Avondale 485 15,000 37,000 50,900 115,000
At I-10 Freeway 474 15,300 38,000 52,000 125,000
Below New River - 392 16,100 39,000 54,400 130,000

o y
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Drainage Peak Discharge (cfs)
Area (square

Flooding Source and Location miles) 10-year 50-year 100-year 500-year
Above New River 231 8,700 23,000 30,000 48,000
At Grand Avenue 183 10,000 26,500 34,500 53,000 .
At Bell Road 171 11,000 29,000 37,500 59,000
Below New Waddell Dam 0 0 9,000 9,000 46,500
Above New Waddell dam 1459 48,000 110,000 135,000 182,000

Insert 6, Volume 1 of 12, Section 3.2, revise paragraph 3

Cross section data for the Agua Fria River was taken from two sources of mapping. A
1988 topographic map by Cooper Aerial of Phoenix, Inc. was used for the river section between
the Gila River and Indian School Road and from Jomax Road to New Waddell Dam. A digital
terrain model was provided by Aerial Mapping Company, Inc. for the reach between Indian

School Road and Jomax Road.

Insert 7, Volume 1 of 12, Table 4, insert alphabetically

Flooding Source Channel Overbanks
Agua Fria River 0.030-0.050 0.035-0.15
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CvL

July 3, 1995

Land Planning

Civil Engineering

Water Resources Engineering
Environmental Sciences
Computer Services

Landscape Architecture
Surveying

Mr. Jose Salarez, Town Manager
City of El Mirage

P. O. Box 26

El Mirage, AZ 85335

Dear Mr. Salarez:

Founded in 1958 by
P.E. Coe, P.E. (1915-1977)
H.W. Van Loo, P.E.

John B. Nelson ~ 7, R.L.S.
David L. Magui.  .L.A.

Ken Knickerbocker, P.E., RL.S.
Paul W.R. Hoskin, P.E.

Paui E. Siders, P.E., R.L.S.
David W. Dust, P.E.

Glen W. Roth, P.E.

Richard Lee Knudson, R.L.S.
E.Thompson Van Loo, P.E.,R.L.S.
Gerald Rasmussen, R.L.S.
Michael J. Samer, P.E., R.L.S.
David P. Foney, R.L.S.

Duane M. Hunn, P.E.

Ronald J. Mlnarik, R.L.A.

Les F. Olson, P.E, R.LS.
Larry E. Sullivan, R.L.S.
Newell J. Roundy, R.L.A.

Earl ]. Swedand, R.L.A.
Michael R. Havill, P.E., R.L.S.
Jack K. Moody, P.E.

F. Richard Jones, Jr., P.E., R.L.S.
Brad D. ONeill, R.L.S.
Christine Tarawsas, R.LA.
William T. Miller, P.E.
Charles E. McElwain, R.L.S.
David Lucas, R.L.S.

Russell MacDonald, R.L.A.

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo Consultants,
Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The study reach extends
from the confluence with the Gila River to the New Wadell Dam. It can be anticipated that the new
floodplain limits will decrease due to the lower 100-year peak discharge. The 100-year peak discharge
for the study reach has decreased due to the construction of the New Wadell Dam.

The District would like to invite representatives from all of the affected communities to attend a
presentation and discussion about the project scope of work and schedule. In addition, the District
would like to solicit input from the communities regarding existing or future planned floodplain uses.

.ﬂ. meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
conference room. It can be anticipated that the meeting will run one to one and one-half hours.
Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know. if your

community will be represented.

Sincerely,

Vice Prgsident

PWRH:ljd

Enclosure

c: Kofi Awumah, FCDMC
Pedro Calza, FCDMC
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Land Planning Founded in 1958 by John B.Nelsor ", R.LS. Ronald J. Mlnarik, RL.A.

V Civil Engineering P.E. Coe, P.E (1915-1977) David L. Maguw. . (LA, Les F. Olson, P.E,, R.L.S.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E, R.L.S.  Larry E. Sullivan, RL.S.
Paul W.R. Hoskin, P.E Newell ]. Roundy, RLA.

Environmental Sciences
COE & VAN LOO Computer Services Paul E. Siders, P.E, RLS. Eari ]. Swedand, RL.A.
Landscape Architecrure David W. Dust, P.E. Michaei R. Havill, P.E, RLS.
. * Surveying Glen W. Roth, P.E Jack K. Moody, P.E.
Richard Lee Knudson, RL.S.  F.Richard Jones, Jr., P.E., RLS.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. ONeill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Tarawsas, R.L.A.
July 3, 1995 Michael J. Samer, P.E,RLS.  William T. Miller, P.E.
David P. Fomey, R.L.S. Charles E. McElwain, R.L.S.

Duane M. Hunn, P.E. David Lucas, R.LS.
Mr. Jesse Mendez, Public Works Director : Russell MacDonald, R.L-A.
City of Youngtown

12030 Clubhouse Square

Youngtown, AZ 85363

Dear Mr. Mendez:

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo Consultants,
Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The study reach extends
from the confluence with the Gila River to the New Wadell Dam. It can be anticipated that the new
floodplain limits will decrease due to the lower 100-year peak discharge. The 100-year peak discharge
for the study reach has decreased due to the construction of the New Wadell Dam.

The District would like to invite representatives from all of the affected communities to attend a
presentation and discussion about the project scope of work and schedule. In addition, the District
would like to solicit input from the communities regarding existing ‘or future planned floodplain uses.

\ meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
conference room. It can be anticipated that the meeting will run one to one and one-half hours.
Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know if your

community will be represented.

Sincerely,

Vice President
PW'RH:de' _
Enclosure

¢ Kofi Awumah, FCODMC
Pedro Calza, FCDMC
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JohnB.Neson “,RLS.  Ronald].Mlnarik, RLA. -

[: l Land Planning ' Founded in 1958 by
V Civil Engineering P.E. Coe, P.E.(1915-1977) David L. Magun. LA, LesF. Olson, P.E,, R.LS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E, R.L.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell ]. Roundy, R.LA.
COE & VAN LOO Computer Services Paul E. Siders, P.E,, R.L.S. Earl J. Swedand, R.L.A.
. Landscape Architecrure David W. Dust, P.E. Michael R. Havill, P.E., R.LS.
Surveying Glen W. Roth, P.E. Jack K. Moody, P.E.
. Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E.,, R.L.S,
E.Thompson Van Loo, P.E,R.L.S. Brad D. O'Neill, R.L.S.
: Geraid Rasmussen, R.L.S. Christine Tararsas, R.L.A.
July 3, 1995 Michael . Samer, PE,RLS.  William T. Miller, P.E.
David P. Fomey, R.L.S. Charles E. McElwain, R.L.S.
Duane M. Hunn, P.E. David Lucas, R.L.S.

Mr. Grant Anderson, Eng. Dir. Russell MacDonald, R.L_A.

City of Glendale .
5850 W. Glendale Avenue
Glendale, AZ 85301

Dear Mr. Anderson:

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo Consultants,
Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The study reach extends
from the confluence with the Gila River to the New Wadell Dam. It can be anticipated that the new
floodplain limits will decrease due to the lower 100-year peak discharge. The 100-year peak discharge
for the study reach has decreased due to the construction of the New Wadell Dam.

The District would like to invite representatives from all of the affected communities to attend a
presentation and discussion about the project scope of work and schedule. In addition, the District
would like to solicit input from the communities regarding existing.6¢ future planned floodplain uses.

‘ meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
onference room. It can be anticipated that the meeting will run one to one and one-half hours.
Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know. if your

community will be represented.

Sincerely,

COE & VAN LOO

Vice Pre; ident

PWRH:]jd
Enclosure

c: Kofi Awumah, FCDMC
Pedro Calza, FCDMC
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Founded in 1958 by John B.Nelson ,RLS. Ronald J. Mlnarik, R.LA. - ]

Land Planning
l V| Civil Engineering P.E. Coe, P.E. (1915-1977) David L. Maguit. ..L.A. Les F. Olson, P.E.. RLS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E,R.L.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul WR. Hoskin, PE. . Newell ]. Roundy, RLA.
COE & VAN LOO Computer Services Paul E. Siders, P.E, R.LS. Earl ]. Swedand, RL.A.
Landscape Architecture David W. Dust, P.E. Michaet R. Havill, PE., RLS.
. Surveying Glen W. Roth, PE. Jack K. Moody, P.E.
Richard Lee Knudson, RL.S.  F. Richard Jones, Jr., P.E, RLS.
E. Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.LS.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
July 3, 1995 Michael }. Samer, PE,RLS.  William T. Miller, P.E.
David P. Fomey, R.L.S. Charles E. McElwain, R.L.S.
Duane M. Hunn, P.E. David Lucas, R.L.S.

Mr. Dan Nissen, City Engineer Russeil MacDonald, R.L-A.

City of Peoria
8401 W. Monroe St.
Peoria, AZ 85345

Dear Mr. Nissen:

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo Consultants,
Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The study reach extends
from the confluence with the Gila River to the New Wadell Dam. It can be anticipated that the new
floodplain limits will decrease due to the lower 100-year peak discharge. The 100-year peak discharge
for the study reach has decreased due to the construction of the New Wadell Dam.

The District would like to invite representatives from all of the affected communities to attend a
presentation and discussion about the project scope of work and schedule. In addition, the District
would like to solicit input from the communities regarding existing.or future planned floodplain uses.

.\ meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
onference room. It can be anticipated that the meeting will run one to one and one-half hours.

Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know if your
community will be represented.

Sincerely,

COE & VAN LOO

Paul W. R. Hoskin, P.E.
Vice Presi}{ nt
PWRH:Ijd

Enclosure

¢ Kofi Awumah, FCDMC
Pedro Calza, FCDMC
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Lard Planning Founded in 1958 by John B.Nelsr ™E,RLS. Ronald }. Mlnarik, R.L.A. \

I Vl Civil Engineering P.E.Coe, PE.(1915-1977) DavidL.Mag ,RLA. " LesF.Olson, PE,RLS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E., R.L.S. Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell J. Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, P.E., RL.S. Earl ]. Swetland, RLA.
Landscape Architecture David W. Dust, P.E. Michael R. Havill, PE., R.LS.
Surveying Glen W. Roth, P.E. Jack K. Moody, P.E.
. Richard Lee Knudson, RL.S.  F. Richard Jones, Jr, P.E., RLS.
E.Thompson Van Loo, P.E,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taracsas, R.L.A.
July 3, 1995 Michae! J. Samer, P.E, RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
. . Duane M. Hunn, P.E. David Lucas, RL.S.
Mr. Raymond U. Acuna, Floodplain Admin. Russell MacDonaid, R.L.A.

City of Phoenix
200 West Washington
Phoenix, AZ. 85004

Dear Mr. Acuna:

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo Consultants,
Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The study reach extends
from the confluence with the Gila River to the New Wadell Dam. It can be anticipated that the new
floodplain limits will decrease due to the lower 100-year peak discharge. The 100-year peak discharge
for the study reach has decreased due to the construction of the New Wadell Dam.

The District would like to invite representatives from all of the affected communities to attend a
presentation and discussion about the project scope of work and schedule. In addition, the District
would like to solicit input from the communities regarding existing ot future planned floodplain uses.

A meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
. conference room. It can be anticipated that the meeting will run one to one and one-half hours.
Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know if your

community will be represented.

Sincerely,

COE & VANALOO

PWRH:ljd
Enclosure

c: Kofi Awumah, FCDMC
Pedro Calza, FCDMC
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Founded in 1958 by John B. Nelson, RLS. Ronald ]. Minarik, R.L.A.

Land Planning
' V| Civil Engineering P.E. Coe, P.E.(1915-1977) David L Maguir., . L A. Les E. Olson, PE, RLS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E, R.L.S. Lanry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell J. Roundy, R.LA.
COE & VAN LOO Computer Services Paul E. Siders, PE.RLS. Earl J. Swetland, R.LA.
: Landscape Architecture David W. Dust, P.E. Michael R- Havill, P.E., RLS.
. Surveying Glen W. Rotch, P.E. Jack K. Moody, P.E.
Richard Lee Knudson, RLS.  F. Richard jones, Jr., PE, R.LS.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Tararsas, RLA.
July 3, 1995 Michael ]. Samer, PE.RLS.  William T. Miller, PE.
David P. Forney, R.LS. Charles E. McElwain, RLS.
N . . Duane M. Hunn, P.E. David Lucas, R.L.S.
Mzr. Mike Springfield, Public Works . Russell MacDonald, R.L.A.

City of Avondale
525 N. Central Avenue
Avondale, AZ 85323

Dear Mr. Springfield:

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo Consultants,
Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The study reach extends
from the confluence with the Gila River to the New Wadell Dam. It can be anticipated that the new
floodplain limits will decrease due to the lower 100-year peak discharge. The 100-year peak discharge
for the study reach has decreased due to the construction of the New Wadell Dam.

The District would like to invite representatives from all of the affected communities to attend a
presentation and discussion about the project scope of work and schedule. In addition, the District
would like to solicit input from the communities regarding exmnng or future planned floodplain uses.

meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
nference room. It can be anticipated that the meeting will run one to one and one-half hours.
Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know .if your’

community will be represented.

Sincerely,

COE & VA LOO

Vice Presjdent

PWRH:]jd ‘
Enclosure

c: Kofi Awumah, FCDMC
Pedro Calza, FCDMC
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Founded in 1958 by John B. Nelson P E,R.LS. Ronald J. Mlnarik, R.L.A.

) Land Planning ‘
l V| Civil Engineering P.E Coe, P.E.(1915.1977) DavidL.Mag  lLA. Les F. Olson, P.E., RLS.
Water Resources Eng.aeering H.W. Van Loo, P.E. Ken Knickerboexer, P.E,RLLS.  Larry E Suilivan, R.L.S.
Environmental Sciences Paul WR. Hoskin, PE. Newell ]. Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, PE, RLS. Earl J. Swedland, RL.A.
: Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E., RLS.
Surveying Glen W. Roth, P.E. Jack K. Moody, P.E.
. Richard Lee Knudson, RL.S.  F. Richard Jones, Jr., P.E., R.LS.
E.Thompson Van Loo, P.E., R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
July 3, 1995 Michael J. Samer, PE, RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
) Duane M. Hunn, P.E. David Lucas, RLS.
Mr. Harvey Krauss, Community Development Manager Russeil MacDonaid, R.L.A.

City of Goodyear
119 N. Litchfield Rd.
Goodyear, AZ 85338

Dear Mr. Krauss:

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo Consuitants,
Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The study reach extends
from the confluence with the Gila River to the New Wadell Dam. It can be anticipated that the new
floodplain limits will decrease due to the lower 100-year peak discharge. The 100-year peak discharge
for the study reach has decreased due to the construction of the New Wadell Dam.

The District would like to invite representatives from all of the affected communities to attend a
presentation and discussion about the project scope of work and schedule. In addition, the District
would like to solicit input from the communities regarding existing ‘or future planned floodplain uses.

meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
bonference room. It can be anticipated that the meeting will run one to one and one-half hours.
Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know if your

community will be represented.

Sincerely,

CCE & VAN LOO

PWRH:ljd.
Enclosure

c: Kofi Awumah, FCDMC
Pedro Calza, FCDMC
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" Founded in 1958 by John B. Nelsor LRLS. Ronald J. Mlnarik, R.L.A.

Land Planning
l V| Civil Engineering P.E. Coe, P.E.(1915-1977) David L. Maguir.. <.L.A. Les F. Olson, P.E., RLS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E,RLS. Lamy E Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell . Roundy, R.L.A.
CCOE & VAN LOO Computer Services Paul E. Siders, P.E., R.L.S. Earl J. Swedand, R.L.A.
Landscape Architecrure David W. Dust, P.E. Michael R. Havill, P.E., R.L.S.
. Surveying Glen W. Roth, P.E Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E., R.L.S.
E.Thompson Van Loo, P.E,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
July 3, 1995 . Michael J. Samer, P.E.RLS.  William T. Miller, P.E.
David P. Fomey, R.L.S. . Charles E. McElwain, R.L.S.
Duane M. Hunn, P.E. David Lucas, R.LS.

Ms. Shirley Berg, Director of Community Dev. Dept. Russell MacDonald, R.L.A.

Town of Surprise
12604 Santa Fe Drive
Surprise, AZ 85345

Dear Ms. Berg:

The Flood Control District of Maricopa County (District) has selected Coe & Van Loo
Consultants, Inc. (CVL) to conduct a restudy of the floodplain for the Agua Fria River. The
study reach extends from the confluence with the Gila River to the New Wadell Dam. It can
be anticipated that the new floodplain limits will decrease due to the lower 100-year peak
discharge. The 100-year peak discharge for the study reach has decreased due to the

construction of the New Wadell Dam. '

The District would like to invite representatives from all of the affected communities to attend
a presentation and discussion about the project scope of work-and schedule. In addition, the .
District would like to solicit input from the communities regarding existing or future planned

. floodplain uses.

A meeting has been scheduled at 10:00 a.m. on Thursday, July 13, 1995, at the District’s Adobe
conference room. It can be anticipated that the meeting will run one to one and one-half hours.
Please notify me or Mr. Jack Moody by telephone or by fax (264-0928) to let us know if your

community will be represented.

Sincerely,

PWRH:]jd
Enclosure _ .

c: Kofi Awumah, FCDMC
Pedro Calza, FCDMC

. Jack Moody, CVL

Q:\9SV0SNADMING7-Q0ILT.PF
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COE & VAN LOO

& VAN LOO CONSULTANTS,

Land Planning

Civil Engineering

Water Resources Engineering
Environmental Sciences
Computer Services
Landscape Architecture
Surveying

August 3, 1995

Mr. Jim Phipps

Founded in 1958 by

P.E. Coe, P.E. (1915-1977)
H.W. Van Loo, P.E

Flood Control District of Maricopa County

2801 W. Durango
Phoenix, AZ 85009

Re:
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Phipps:

Agua Fria River Floodplain Restudy

JohnB.Nel  °.E,R.LS.
David L. Ma_ .e, RLA.

Ken Knickerbocker, P.E., R.L.S.
Paul W.R. Hoskin, P.E.

Paul E. Siders, P.E., R.L.S.
David W. Dust, P.E.

Glen W. Roth, P.E.
Richard Lee Knudson, R.L.S.

E.Thompson Van Loo, P.E,R.L.S.

Gerald Rasmussen, R.L.S.
Michael ]. Samer, P.E., R.L.S.
David P. Forney, R.L.S.
Duane M. Hunn, P.E.

Ronald J. Mlnarik, R.L.A.

Les F. Olson, P.E., R.L.S.
Larry E. Sullivan, R.L.S.
Newell j. Roundy, R.L.A.

Earl }. Swetland, R.L.A.
Michael R. Havill, P.E.,R.LS.
Jack K. Moody, P.E.

F. Richard Jones, Jr., P.E., R.L.S.
Brad D. O'Neill, R.L.S.
Christine Taratsas, R.L.A.
William T. Miller, P.E.
Charles E. McElwain, R.L.S.
David Lucas, R.L.S.

Russell MacDonald, R.L.A.

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

Sincerely,

COE & VAN LOO
Consultants, Inc.

Jack K. Moody, P.E.
Project Manager

JKM:ljd

Enclosure

Q:\9S006NADMIN\G7-006LT.PF
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COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014
(602) 264-6831

MEETING MINUTES
DATE: July 13, 1995
TIME: 10:00 A. M.
ATTENDEES: Kofi Awumah (FCDMC)

Jim Phipps (FCDMC)
Jesse Mendez (Youngtown)
Dan Sherwood (Glendale)
Ray Acuiia (Phoenix)

Jack Moody (CVL)

Paul Hoskin (CVL)

RE: Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

LOCATION: Flood Control District of Maricopa County
Adobe Conference Room

PURPOSE: A meeting was held to present the scope of the study to each of the
community floodplain representatives. In addition, any comments or

concerns were encouraged.

DISCUSSION:

Kofi Awumah, the District’s assigned project manager for this study thanked those in attendance
and introduced the study team members. A sign-in sheet was passed and each individual
introduced themselves. Mr. Paul Hoskin and Mr. Jack Moody from Coe & Van Loo
- Consultants, Inc. introduced the study and gave an explanation of project issues.

" CVL has been awarded the contract to perform a restudy of the 100-year floodplain for the Agua

Fria River. The restudy is being performed due to anticipated changes in the floodplain which
have resulted from the construction of New Waddell Dam and subsequent changes in the
- downstream hydrology. The U.S. Army Corps of Engineers (Corps) has released preliminary

discharge information for the Agua Fria River.

The restudy will be for approximately 33 river miles and will extend from the confluence with
the Gila River, north to the outlet works of New Waddell Dam (see attached exhibit). The study

has been divided into three study reaches as follows:



Reach 1 - Gila River confluence to Indian School Road.

Existing topographic mapping at a scale of 1" = 400’ with a contour interval of 4 feet was
flown in 1985 for the previous study by David Evans & Associates (formerly Jerry R. Jones &

Associates).

This reach of the river has been extensively channelized and hence the floodplain boundaries are
likely to remain fixed. Changes may result from a reduction in ponding areas behind the levees.

CVL will be conducting field surveys of cross-sections at selected locations within Reach 1 and
Reach 3. These cross-sections will be used to evaluate how much the river bed has changed

since the original aerial flight.
Reach 2 - Indian School Road to Jomax Road

New topographic mapping at a scale of 1" = 200 with a contour interval of 2 feet is currently
being produced by Aerial Mapping Company (AMC) under contract to the District. The District
decided that new mapping would be appropriate for this reach of the river due to significant
changes in the river bed. There are many ongoing gravel mining operations within this reach
of the river. In addition, the Grand Avenue bridge has been constructed since the previous

mapping was completed.

A reduction in the Agua Fria River discharges will likely reduce the floodplain limits near the
confluence with the New River. As a result, the lower reaches of the New River will also be
evaluated.

Reach 3 - Jomax Road to New Waddell Dam

Existing topographic, from the same source as Reach 1, will be used for this study reach. This
reach is relatively undisturbed. Significant features include the Beardsley Canal flume crossing

of the river and the SR87 road bridge.

The study crosses nine jurisdictional boundaries as follows:

Avondale

El Mirage

Glendale

Goodyear

Peoria

Phoenix

Surprise

Unincorporated Maricopa County
Youngtown

Q:\9S006NADMINVS7-008MM. WPS



Studv Schedule

A study schedule has been developed based upon a twelve month time frame submittal to FEMA
is scheduled for the end of May 1996. (See attached)

Community Input

Mr. Dan Sherwood (City of Glendale) indicated that the City recently received approval for a
Letter of Map Revision (LOMR) request by FEMA for the city landfill located near the east

bank of the river and north of Glendale Avenue.

Community Involvement

Mr. Jim Phipps is the public information officer with the District. The District will make
arrangements to advertise the study in two local newspapers. Members of the public will be
invited to a public information meeting where their questions may be answered and their

concerns voiced.

The number of river miles within each jurisdiction have been provided by the GIS Group. CVL
will measure the east and west bank limits based upon existing USGS mapping and provide the
District with a cross check.

PWRH:}jd
Attachments: Attendance Roster
Study Location Map

Study Schedule
Study Announcement

c: Attendees
Community Officials

Q:\IS006NADMING7-008MM. WPS



Founded in 1958 by JohnB.Nel:  “E,RLS. Ronald J. Mlnarik, R.L.A.

Land Planning
l V| Civil Engineering P.E. Coe, P.E. (1915-1977) David L. Magoue, RL.A. Les F. Olson, P.E., RLS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E,, R.L.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell }. Roundy, R.L.A.
COE & VAN LOO Computer Services ~ Paul E. Siders, P.E,R.L.S. Earl ]. Swetland, R.L.A.
Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E., R.L.S.
. Surveying Glen W. Roth, PE. . Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E,, R.L.S.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 3 , 1995 Michael }. Samer, P.E., R.L.S. William T. Miller, P.E.
David P. Fomey, R.L.S. Charles E. McElwain, R.L.S.
. Duane M. Hunn, P.E. David Lucas, R.L.S.
Mr. Jesse Mendez, Public Works Director Russell MacDonald, R.L.A.

City of Youngtown
12030 Clubhouse Square
Youngtown, AZ 85363

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Mendez:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
" acall. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

B
Jack K. Moody, P.E.
Project Manager

JKM:]jd

Enclosure

Q:\95006NADMIN\G7-006LT .PF
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Founded in 1958 by JohnB.Ne:  2E,RLS. ° Ronald]. Mlnarik, RLA

Land Planning
| V| Civil Engineering P.E. Coe, P.E. (1915-1977) David L. Maguire, RL.A. Les F. Olson, P.E., R.L.S.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E, R.L.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell ]. Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, P.E,, R.L.S. Earl . Swetland, R.L.A.
Landscape Architecture * David W. Dust, P.E. Michael R. Havill, P.E., R.L.S.
. Surveying Glen W.Roth, P.E. - Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E,, R.LS.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 3, 1995 : Michael J. Samer, PE,RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
Duane M. Hunn, P.E. David Lucas, R.L.S.
Mr. Dan Sherwood Russell MacDonald, R.L.A.

City of Glendale
5850 W. Glendale Avenue
Glendale, AZ 85301

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Sherwood:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

Jack K. Moody, P.E.
Project Manager

JKM:Lid

Enclosure

Arizona 8530144291 (602 2640831 F {O02) Jo4-4



Founded in 1958 by JohnB.Nels  E,RLS. .  Ronald]. Minarik, RLA."

c l Land Planning .
v Civil Engineering P.E. Coe, P.E. (1915-1977) David L. Magu..e, RLA. Les F. Olson, P.E., RLS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E,RLS.  Larry E. Sullivan, RL.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell J. Roundy, R.LA..
COE & VAN LOO Computer Services Paul E. Siders, P.E,, R.L.S. Earl J. Swedland, RLA. -~
Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E., R.L.S.
‘ Surveying Glen W.Roth, PE. . Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E., R.L.S.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.L.S. :
Gerald Rasmussen, R.L.S. Christine Taratsas, R.LA.
August 3, 1995 Michael ]. Samer, P.E,R.LS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
. . Duane M. Hunn, P.E. David Lucas, R.L.S.
Mr. Raymond U. Acuiia, Floodplain Admin. ' Russell MacDonald, R.L.A.

City of Phoenix
200 West Washington
Phoenix, AZ. 85004

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Acuiia:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

ack K. Moody, P.E.
Project Manager

JKM:lid

Enclosure
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Founded in 1958 by JohnB.N¢ PE,RLS.  Ronald]. Minarik, RLA. -

Land Planning
v Civil Engineering P.E. Coe, P.E. (1915-1977) David L.M._ .e,RLA. Les F. Olson, P.E., R.L.S.
L L Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E., RL.S. Lamry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell ]. Roundy, R.L-A.
COE & VAN LOO Computer Services Paul E. Siders, P.E., RL.S. Earl J. Swedand, RL.A.
, Landscape Architecture "~ David W. Dust, P.E. Michaet R. Havill, P.E., R.L.S.
. Surveying Glen W.Roth, PE. Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E.,, R.L.S.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, RL.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.LLA.
August 3, 1995 Michael . Samer, PE,RLS.  William T. Miller, PE.
David P. Fomey, R.L.S. Charles E. McElwain, R.L.S.

Duane M. Hunn, P.E. David Lucas, R.L.S.
Mr. Kofi Awumah, Project Manager : Russell MacDonald, R.L.A.
Flood Control District of Maricopa County

2801 W. Durango

Phoenix, AZ 85009

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Awumah:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

A

ack K. Moody, P.E.
Project Manager

//

{

JKM:ljd

Enclosure
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Founded in 1958 by JohnB.Nel  PE,RLS. Ronald J. Mlnarik, R.L.A.

Land Planning .
v Civil Engineering P.E Coe, P.E.(1915-1977) DavidL.Ms_ & RLA. Les . Olson, P.E., RLLS.
’ Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E,, R.L.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell ]. Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, P.E., R.L.S. Earl J. Swetland, R.L.A.
Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E, R.LS.
Surveying Glen W.Roth, PE. . Jack K. Moody, P.E.
Richard Lee Knudson, RL.S.  F. Richard Jones, Jr., P.E., R.L.S.
E.Thompson Van Loo, P.E,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Tararsas, R.L.A.
August 7, 1995 Michael J. Samer, PE,RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
) Duane M. Hunn, P.E. David Lucas, R.L.S.
Mr. Harvey Krauss, Community Development Manager Russell MacDonald, RL.A.

City of Goodyear
119 N. Litchfield Rd.
Goodyear, AZ 85338

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Krauss:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

.

ack K. Moody, P.E.
Project Manager

JKM:ljd

Enclosure
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Land Planning Founded in 1958 by John B.Nelr “P.E,R.LS. Ronald J. Mlnarik, R.L.A.
v Civil Engineering P.E. Coe, P.E.(1915-1977) DavidL.Ma_ o RLA. Les F. Olson, P.E,R.LS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E.,, R.L.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E- Newell . Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, P.E, R.L.S. Earl J. Swetland, R.L.A.
Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E., R.L.S.
. Surveying Glen W. Roth, PE. . Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E., R.L.S.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 7, 1995 Michael ]. Samer, PE,RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.

Duane M. Hunn, P.E. David Lucas, R.L.S.

Mr. Mike Springfield, Public Works Russell MacDonald, R.L-A.

City of Avondale
525 N. Central Avenue
Avondale, AZ 85323

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Springfield:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

g

Jack K. Moody, P.E.
Project Manager

JKM:ljd

Enclosure
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Land Planning Founded in 1958 by John B.Nel  P.E,RLS. Ronald J. Mlnarik, R.LA.
l V| Civil Engineering P.E. Coe, P.E.{1915-1977) DavidL.Ma_ .¢,RL.A. Les F. Olson, P.E,R.LS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E, RL.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell ]. Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, P.E,, R.L.S. Earl . Swetland, R.L.A.
Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E., RLS.
. Surveying Glen W.Roth, PE. . Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E,, R.L.S.
E.Thompson Van Loo, P.E,R.L.S. Brad D. O'Neill, R.L.S. :
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 7, 1995 Michael J. Samer, PE, RLS.  William T. Miller, PE
David P. Fomey, R.L.S. Charles E. McElwain, R.L.S.
. . . Duane M. Hunn, P.E. David Lucas, R.L.S.
Mr. Dan Nissen, City Engineer Russell MacDonald, R.L.A.

City of Peoria
8401 W. Monroe St.
Peoria, AZ 85345

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Nissen:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

P

Jack K. Moody, P.E.
Project Manager

JKM:ijd

Enclosure

Q:\95006AADMIN\G7-006LT.PF

Phocnin, Arizomt S30T4-4291 (6021 2646331 FAX (6021 2640918

OF & VAN LOO CONSULTANTS, INC. 43350 North 12th Street




Land Planning Founded in 1958 by John B.Nelr ©°E,RLS. Ronald ]. Mlnarik, R.L.A.
' V| Civil Engineering P.E Coe, PE. (1915-1977) DavidL Ma, .o RLA. Les F. Olson, P.E, RLS.
Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E,R.L.S.  Larry E. Sullivan, RL.S.
Environmental Sciences Paui W.R. Hoskin, P.E. Newell J. Roundy, R.L.A.
COE & VANLOO Computer Services Paul E. Siders, P.E., R.L.S. Earl . Swetland, R.L.A.
p Landscape Architecture David W. Duse, P.E. Michael R. Havill, P.E,, R.L.S.
. Surveying Glen W. Roth, PE. - Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E., R.L.S.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 7, 1995 Michaet ]. Samer, PE, RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
. Duane M. Hunn, P.E David Lucas, R.L.S.
Mr. Grant Anderson, Eng. Dir. : Russell MacDonald, R.L.A.

City of Glendale
5850 W. Glendale Avenue
Glendale, AZ 85301

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Anderson:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely, ‘

COE & VAN LOO
Consultants, Inc.

ZW
Jack K. Moody, P.E.
Project Manager

JKM:1jd

Enclosure

4330 North Llth Street Phoenix, Arizona 830144291 (6021 2646831 FAX {002) 264-0928




Land Planning Founded in 1958 by John B.Ne” . P.E,R.LS. Ronald ]. Mlnarik, R.L.A.
v Civil Engineering P.E. Coe, P.E (1915-1977) David L. M. _ .re, RLA. Les F. Olson, P.E., R.LS.
LL Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E,, RL.S. Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell ]. Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, P.E,, R.L.S. Ead] J. Swetland, R.L.A.
Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E, R.L.S.
. Surveying Glen W. Roth, PE. - Jack K. Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E., R.L.S,
E.Thompson Van Loo, P.E,,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 7, 1995 Michael J. Samer, PE,RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
Duane M. Hunn, P.E. David Lucas, R.L.S.
Mr. Jose Salarez, Town Manager Russell MacDonald, R.LA.
City of El Mirage
P. O. Box 26

El Mirage, AZ 85335

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Salarez:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

Y et

Jack K. Moody, P.E.
Project Manager

JKM:1jd

Enclosure
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. Civil Engineering P.E. Coe, P.E. (1915-1977) David L. Maguire, RL.A. Les F. Olson, P.E., R.L.S.
LL Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E., R.L.S.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell . Roundy, R.L.A.
COE & VAN LOO Computer Services Paul E. Siders, PE,RLS. Earl ]. Swetland, RL.A.
Landscape Architecture David W. Dust, P.E. Michael R. Havill, P.E., RL.S.
. Surveying Glen W.Roch, PE. - Jack K: Moody, P.E.
Richard Lee Knudson, R.L.S. F. Richard Jones, Jr., P.E., R.L.S.
" E.Thompson Van Loo, P.E,,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 7, 1995 Michael J. Samer, PE, RLS.  William T. Miller, P.E.
David P. Forney, R.L.S. Charles E. McElwain, R.L.S.
. i Duane M. Hunn, P.E. David Lucas, R.L.S.
Ms. Shirley Berg, Director of Community Dev. Dept. Russell MacDonald, R.L.A.

Town of Surprise
12604 Santa Fe Drive
Surprise, AZ 85345

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Ms. Berg:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project. :

. Sincerely,

COE & VAN LOO
Consultants, Inc.

F2 e

Jack K. Moody, P.E.
Project Manager

JKM:Ljd

Enclosure

4530 North 12th Street Phoeni, Arizona 550144291 (6021 2646531 FAN (602) 2040028
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Land Planning
v Civil Engineering, P.E. Coe, P.E.(1915-1977) DavidL-M._ .e,R.LA. Les F. Olson, P.E., R.L.S.
L L Water Resources Engineering H.W. Van Loo, P.E. Ken Knickerbocker, P.E, RLS.  Larry E. Sullivan, R.L.S.
Environmental Sciences Paul W.R. Hoskin, P.E. Newell J. Roundy, RL.A.
COE & VAN LOO Computer Services Paul E. Siders, P.E., R.L.S. Earl J. Swedand, RL.A.
. Landscape Architecture David W. Duse, P.E. Michael R. Havill, P.E., R.LS.
. Surveying GlenW.Roth, PE. . -~ JackK Moody, PE
Richard Lee Knudson, R.L.S. F. Richard jones, Jr., P.E., R.L.S.
E.Thompson Van Loo, P.E.,R.L.S. Brad D. O'Neill, R.L.S.
Gerald Rasmussen, R.L.S. Christine Taratsas, R.L.A.
August 7, 1995 Michael J. Samer, PE,RLS.  William T. Miller, P.E.
David P. Fomney, R.L.S. Charles E. McElwain, R.L.S.
. . Duane M. Hunn, P.E. David Lueas, R.L.S.
Mr. Pedro Calza, Chief of Hydraulics Branch : Russell MacDonald, R.L.A.

Flood Control District of Maricopa County
2801 W. Durango
Phoenix, AZ 85009

Re:  Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

Dear Mr. Calza:

A Community information meeting was held on July 13, 1995 to discuss the District’s restudy
of the Agua Fria River floodplain. Attached is a copy of the minutes from that meeting.

If you have any further input or information relevant to this study, please feel free to give me
a call. We will follow-up with you individually to further discuss the project.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

Jack K. Moody, P.E.
Project Manager

JKM:ljd

Enclosure

Q:\95006AADMINST-006LT.PF

43550 North 12th Streer  Phoenis, Artzona S5CH4-4291 06020 2040851 FAN 7002 ) 26040928

COE & VAN LOO CONSULTANTS, INC.




August 9, 1995

Kofi Awumah

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

Facsimile # 506-4601
Re: AGUA FRIA RIVER FLOODPLAIN STUDY

Dear Sir:

I am writing this letter on behalf of the City of El Mirage in regards to the above-mentioned floodplain.
The City of El Mirage has been trying for nearly three years to have this study done in order to show the
actual impact caused by the upstream construction of the New Waddell Dam. The City of EI Mirage
clearly believes that the floodplain was drastically reduced by the construction of the dam. This was
verified by the construction of the Grand Avenue bridge on the river back n 1993.

The Arizona Department of Transportation (ADOT) conducted a hydrology study showing the impact
of the new dam and thus reducing the floodplain. This study was accepted by the Federal Highway
Administration, which led to constructing a smaller version of the bridge, saving more than $1 million
plus dollars. I believe that your agency should acquire a copy of this study if they have not requested
one from ADOT.

Numerous taxpayers have been acquiring flood insurance and have been impacted by more stringent
building requirements due to the floodplain not being adjusted when the New Waddell Dam was
constructed and put into operation. Our taxpayers have been paying out funds that they should have not.
If you have any questions, please feel free to contact me.

Sinceramente,

Jose Solarez

City Manager

JS/s
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FROM:

DATE :

Facsimile Cover Sheet

Kofi Awumah
Maricopa County Flood Control

506-4601

Jose Solarez

City of El1 Mirage
1-602-972-8110

08/09/1995

Number of Pages: 2

Message:

Here are the City of El1 Mirage comments for the upcoming public
meeting to be held in Youngtown. If you have any further
guestions, please contact me at 972-8116.
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August 30, 1995 o

Mr. Jack Moody, Project Manager
Coe & Van Loy Consultanis, Inc.
4550 North 12th Street T
Phoenix, Arizona 85014 _ PR

Dear Mr. Moody:

SUBJECT: Agua Fria River Floodplain Redelineation - Contract No: FCD 95-05

I have received a request from Aerial Mapping Company, Inc., the firm producing the mapping for the
Agua Fria River, asking for a time extension for the delivery of the mapping data. They expect to

provide the DTM about September 18, 1995.

Please contact me to set up schedules for field trips regarding Mannings N value evaluation for the
study. _

We have received the final report of the post New Waddell Dam hydrology from the Corps. The
discharges are the same as in the draft report. I will provide you with a copy when we meet next

time.

I would also like to thank you for helping with the Public Meeting on Monday in Youngtown. You
did a great job with your presentation and in answering the questions.

Sincerely,

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



SUN CITY HOME OWNERS ASSOCIATION

Jack McLaughlin City of Volunteers FLOOD CONTROL DISTRICT
President REGEWED
SEP 2 81995
September 26, 1995 * [ 7
DFF REG
Ao | Tiwer
Stan Smith, Acting Director C“,-;;%;‘-g,—ﬁ
Flood Control District ExeR { ] ;
2801 W. Durango St. - pRENARKS y
Phoenix, AZ 85009
Dear Mr. Smith:

On August 28, 1995, representatives of your organization held a public meeting in Youngtown to
discuss your flood plain studies for the Aqua Fria River.

A representative of our organization asked how projected subsidence in the vicinity of E1 Mirage,
Peoria, Youngtown, Glendale (Luke Air Force Base) and Sun City would be taken into account.
Your representative explained that Federal regulations prohibits any such projections.

It is our view that this is a most short sighted position given: the taxpayer supported costs of
reconstructing the Dysart Drain; and, the recent study by the Department of Water Resources
which concluded that damaging subsidence is likely to occur in the area South of Grand Avenue.

We would appreciate it if you will provide us with copies of the Federal regulation which were
cited. We also urge that you reexamine your position on this matter. A meeting with
representatives of the State Department of Water Resources and the several communities would be
helpful. ‘

Sincerely,

- SIS éewoc Ce
ck McLaughlin
President

cc: Bob Stump, M.C. Dist. 3
Jerry Overton, AZ State Rep Dist. 15
Ed Cirillo, President PORA
Preston Welch, President SCTA

10401 WEST COGGINS DRIVE « SUN CITY, ARIZONA 85351 « (602) 974-4718 » FAX (602) 977-7095
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October 12, 1995

Fioop Cowntrol DISTRICT

or
Maricopa County

2807 West Durango Street 3 Phoenix. Arizona 85009

Telephone (602) 506-1501
Fax {602) 506-4601
TT (602) 506-5859

Mr. Jack McLaughlin, President
Sun City Home Owners Association
10401 West Coggins Drive’

Sun City, Arizona 85351

Dear Mr. McLaughlin:

BCARD Of DIRECTORS
Betsev Bavless
£d King
Tom Rawies
Don Stapley

Mary Rose Garrido Wilcon

SUBJECT: Agua Fria River Floodplain Redelineation - Future Subsidence of Land

I am writing you in response to your letter of September 26, 1995 concerning the District’s
redelineation of the Agua Fria floodplain. You have very valid and understandable concerns about
land subsidence in your area.

. With regard to the Agua Fria Floodplain Redelin

ation Study, we are required by Arizona Statute to

delineate floodplains "consistent with the criteria developed by the directcr of water resources” (ARS
48-3605/3609). These criteria are the guidelines and specifications set forth by the Federal Emergency
Management Agency (FEMA) for flood insurance studies (an extract is enclosed). By complying with
these specifications when performing floodplain delineation studies, we maintain the County’s good
standing in the Narionel Flood Insurance Program (NFIP).

The NFIP is the federal program which establishes rules and guidelines for regulating land uses within
100-year floodplains. By adhering to these rules,-County residents are eligible for flood insurance and
for federal disaster assistance. Flood Insurance Rate Maps are published by FEMA using the

information developed from our floodplain delineation studies.

The FEMA guidelines require us to delineate floodplains based on existing conditions (NFIP
Regulations, Page 353, Part 65.6, Paragraph 3). Future conditions may be considered if such
conditions are the result of structural flood control projects in progress at the time of the study. Even
then, such projects are to be completed within 12 months of the study.

We recognize that future land subsidence near the Agua Fria River could result in topographic changes
that might change the delineated floodplain, but showing property to be in a "projected floodplain”
based on conditions that do not currently exist violates the FEMA criteria and would create an
unjustified financial burden on the property owners. Affected property owners would be subjected to
flood insurance requirements and development restrictions based on a speculative future condition.
You can imagine the ramifications of such an act, especially if the "projected floodplain” never

. materialized. Instead, redelineations arc performed where significant topographic changes have

occurred, and all changes, including subsidence, are accounted for at that time.



SUBSIDENCE

. Page 2

The exclusion of subsidence factors from floodplain delineation studies does not mean flood hazards
caused by subsidence are taken lightly. Land subsidence was an important consideration when we
were studying ways to protect Luke Air Force Base from flooding. The project that resulted from our
studies, the Dysart Drain Improvement Project, has been designed to account for anticipated
subsidence over a 40-year horizon. ’

Geological investigations also were performed when planning the Colter Channel recently constructed
north of Camelback Road between the Agua Fria River and Litchfield Road. In this case, however,
the analysis determined that subsidence problems were not projected for the area of the channel.

So be assured that the District takes the issue of subsidence seriously when planning flood control
projects in your area. In fact, as a result of District efforts, the Floodplain Regulations for Maricopa
County contain language enabling the District to designate areas of "high velocity flows, erosion,
sediment transport, deposition, unstable soil conditions or land subsidence” on locally produced flood
management maps (not FEMA maps) if these conditions pose a flood hazard. However, such language
was only recently added to the regulations and technical criteria and rules and regulations must still be
developed before any meaningful regulation can occur. In the meantime, more and more information
about such hazards is being collected as a result of projects like the Dysart Drain Improvement
Project, the Colter Channel and the Agua Fria Floodplain Redelineation Study.

. I have enclosed copies of the statutes, FEMA guidelines and local floodplain regulations cited in this
letter. If you should have further questions, please feel free to contact me at 506-1501.

Sincerely,

) e /// / /',‘ :
N ; 4 - A
e SO S i S
s . 354

NS e R (e w4
~ Stanley L. Smith Jr., PE.
Acting Chief Engineer and ’,G'eneral Manager

/

Copies to: Rep. Bob Stump, U. S. House of Representatives, District 3
Rep. Jerry Overton, Arizona House of Representatives, District 15
Ed Cirillo, President, Property Owners Residents Association
Preston Welch, President, Sun City Taxpayer’s Association

Enclosures
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COUNTY FLOOD CONTROL DISTRICTS
Ch. 21

§ 48-3609

Historical Note

Source: Laws 1976, Ch. 45, § 1.
Laws 1973, Ch. 106, § 3. Laws 1979, Ch. 217, § 6.
A.RS. former §§ 45-2342, 45-2802. Laws 1980, 4th S.S., Ch. 1, §§ 117, 160..
Laws 1975, Ch. 66, §§ 2, 4.

§ 48-3606. Assistance for topographic mapping

If sufficient monies have been appropriated, state monies or assistance
allowed by this chapter may be provided to a district to aid in preparing
topographic maps or to gather other elevation or channel cross-sectional data
necessary, as determined by the director, for making hydraulic and hvdrolog-
ic computations for determining floodplain and floodway limits

Added as § 45-2346 by Laws 1984, Ch. 239, § . Renumbered as § 48-3606 by Laws
1985, Ch. 190, § 23.

Historical Note

Source: A.R.S. former § 45-2803,
Laws 1975, Ch. 66, § 4. Laws 1980, 4th S.S., Cr. 1, § 161.

§ 48-3607. Director may contract for work

The director may contract with private persons, firms or other governmen-
tal agencies to carry out his duties under this article.

Added as § 45-2347 by Laws 1984, Ch. 259, § 2. Renumbered as § 48-3607 by Laws
1985, .Ch. 190, § 23.

Historical Note

Source: A.R.S. former § 45-2804.
Laws 1975, Ch. 66, § 4. Laws 1980, 4th SS., Ch. 1, § 162.

§ 48-3608. Assistance in flood insurance program

A. The director is designated as the state coordinator of the national flood

insurance program to assist local jurisdictions in complymg w1th the requlre-

~ments of such program and state law.

B. The director is designated as the state'coordinator of the United States
army corps of engineers floodplain management services program and shall
coordinate floodplain information studies of federal, state and local agencies
and make recommendations to such agencies.

Added as § 45-2348 by Laws 1984, Ch. 259, § 2. Renumbered as § 48-3608 by Laws
1985, Ch. 190, § 23.

Historical Note
Source: A.R.S. former § 45-2805.
Laws 1974, Ch. 66, § 4. Laws 1980, 4th S.S., Ch. 1, § 163.

§ 48-3609. Floodplain delineation; regulation of use

A. Except as provided in § 48-3610, the board within its area of jurisdic-
tion shall delineate or may by rule require developers of land to delineate for
289
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KENM
FEDERAL EMERGENCY MANAGEMENT AGENCY

i Revised as of October 1, 1989 and 1990%

National Flood Insurance Program
and Related Regulations

*The changes effective in 1990 can be found on pages 322A through
322C (RApp. A, Part 62); page 374 (§72.3(a)(1) and (a)(2)),
(§72.3(b) (1) through (b)(6)), (§72.4(c) introductory text); and
page 374A (§72.4(c)(2) through (c)(5)). '
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Federal Emergency Management Agency .

[41 FR 46986, Oct. 26, 1976. Redesignated at
44 FR 31177, May 31, 1979, and amended at
48 FR 44552, Sept. 29, 1983; 49 FR 4751,

. Feb. 8, 1984]

§64.6 List of ehg1ble communities.

The sale of flood insurance pursuant
to the National Flood Insurance Pro-
gram (42 U.S.C. 4001-4128) is author-
ized for the ‘communities set forth
under this section. Previous listings
under this part continue in effect until
revised.

[41 FR 46986, Oct. 25, 19761

EprTorial Nore: For references to FR
pages showing lists of eligible communities,
see the List of CFR Sections Affected ap-
pearing in the Finding Aids section of this
volume.

PART 65—IDENTIFICATION - AND
MAPPING OF SPECIAL HAZARD
AREAS

Sec.

65.1 Purpose of part.

65.2 Definitions.

65.3 Requirement to submit new technical
data.

65.4 Right to submit new technical data.

65.5 Revision to special hazard area bound-
aries with no change to base flood eleva-
tion determinations.

65.6 Revision of base flood elevation deter-
minations. '

65.7 Floodway revisions.

65.8 Review of proposed projects.

65.9 Review and response by the Adminis-
trator.

65.10 Mapping of areas protected by levee
systems.

65.11 Evaluation of sand dunes in mapping.
coastal flood hazard areas.

65.12 Revision of flood insurance rate

maps to reflect base flood elevations -

caused by proposed encroachments.
65.13 List of communities submitting new
technical data.

AUTHORITY: 42 U.S.C. 4001 et seq.; Reorga- -

nization Plan No. 3 of 1978; E.0. 12127.

§65.1 Purpose of part.

42 U.S.C. 4104 authorizes the Dxrec-
tor to identify and publish informa-
tion with respect to all areas within
the United States having special flood,
mudslide (i.e., mudflow) and flood-re-
lated erosion hazards. The purpose of
this part is to outline the steps a com-
munity needs to take in order to assist
the Agency’s effort in providing up-to-

-

§ 65.3

date identification and publication, in
the form of the maps described in Part
64, on special flood, mudslide (i.e,,
mudfiow) and flood-related erosion
hazards. ,

(48 FR 28278, June 21, 19831

§65.2 Definitions.

(2) Except as otherwise provided in
this part, the definitions set forth in
Part 59 of this subchapter are applica-
ble to this part.

(b) For the purpose of this part, a
certification by a registered profes-
sional engineer or other party does not
constitute a warranty or guarantee of
performance, expressed or implied.
Certification of data is a statement
that the data is accurate to the best of
the certifier's knowledge. Certification
of analyses Is a statement that the
analyses have been performed correct-

_ly and in accordance with sound engi-

neering practices. Certification of
structural works is a statement that
the works are designed in accordance
with sound engineering practices to
provide protection from the base
flood. Certification of “as built” condi-
tions is a statement that the
structure(s) has been built according -
to the plans being certified, is in place,
and is fully functioning.

151 FR 30313, Aug. 25, 19861

§65.3 Requirement to submit new techni-
cal data.

A community’s base flood elevations
may increase or decrease resulting
from physical changes affecting flood-
ing conditions. As soon as practicable,
but not later than six months after
the date such information becomes
available, a -community shall notify
the Administrator of the changes by
submitting technical or scientific data
in accordance with this part. Such a
submission Is necessary so that upon
confirmation of those physical
changes affecting flooding conditions,
risk premium rates and flood plain
management requirements will be
based upon current data.

{51 FR 30313, Aug. 25, 1986]
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§ 65.4

8654 Right to submit new technical data.

(a) A community has a right to re-
quest changes to any of the informa-
tion shown on an effective map that
does not impact flood plain or flood-
way delineations, or base flood eleva-
tions, such as community boundary
changes, labeling, or planimetric de-
tails. Such a submission shall include
appropriate supporting documentation
" in accordance with this part and may
be submitted at any time. :

(b) All requests for changes to effec-
tive maps, other than those initiated
by FEMA, must be made in writing by
the Chief Executive Officer of the
community (CEQO) or an official desig-
nated by the CEQO. Should the CEO
refuse to submit such a request on
behalf of another party, FEMA will
agree to review it only if written evi-
dence is provided indicating the CEO
or designee has been requested to do
so.

[51 FR 30313, Aug. 25, 19861

§65.5 Revision to special hazard area
boundaries with no change to base
flood elevation determinations.

(a) Data requirements for 'topog}dz')h-
ic changes. In many areas of special
flood hazard (excluding V zones and

floodways) it may be feasible to ele- -

vate areas with earth fill above the
base flood elevation. Scientific and
technical information to support a re-
quest to gain exclusion from an area
of special flood hazard of a structure
or parcel of land that has been elevat-
ed by the placement of fill shall“in-
clude the following:

(1) A copy of the recorded deed indi-
cating the legal description of the
property and the official recordation
information (deed book volume and
page number) and bearing the seal of
the appropriate recordation official
(e.g.,, County Clerk or Recorder of
Deeds).

(2) If the property is recorded on a
plat map, a copy of the recorded plat
indicating both the location of the
property and the official recordation
information (plat book volume and
page nupber) and bearing the seal of
the appropriate recordation official. If
the property is not recorded on a plat
map, copies of the tax map or other

44 CFR Ch. | (10-1-88 Edition)

suitable maps are required to aid
FEMA in accurately locating the prop-
erty.

(3) If a legally defined parcel of land
is involved, a topographic map indicat-
ing present ground elevations and date
of fill. FEMA’s determination as to
whether a legally defined parcel of
land is to be excluded from the area of
special flood hazard shall be based
upon a comparison of the ground ele-
vations of the parcel with the eleva-
tions of the base flood. If the ground
elevations of the entire legally defined
parcel of land are at or above the ele-
vations of the base flood, the parcel
may be excluded from the area of spe-
cial flood hazard.

(4) If a structure is involved, a topo-
graphic map indicating structure loca-
tion and ground elevations including
the elevations of the lowest floor (in-
cluding basement) and the lowest ad-
jacent grade to the structure. FEMA's
determination as to whether a struc-
ture is to be excluded from the area of
special flood hazard shall be based
upon a comparison of the elevation of
the lowest floor (including basement)
and the elevation of the lowest adja-
cent grade with the elevation of the
base flood. If the entire structure and
the lowest adjacent grade are at or
above the elevation of the base flood,
the structure may be excluded from
the area of special flood hazard.

(5) Data-to substantiate the base
flood elevation. If FEMA has complet-
ed a Flood Insurance Study (FIS),
that data will be used to substantiate
the base flood. Otherwise, data provid-
ed by an authoritative source, such as
the U.S. Army Corps of Engineers,
U.S. Geological Survey, U.S. Soil Con-
servation Service, state and local water
resource departments, or technical
data prepared and certified by a regis-
tered professional engineer may be
submitted. If base flood elevations
have not previously been established,
hydraulic calculations may also be re-
quested.

(6) Where fill has been placed to
raise the ground surface to or above
the base flood elevation and the re-
quest to gain exclusion from an area
of special flood hazard includes more
than a single structure or a single lot,
it must be demonstrated that fill will
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not settle below the elevation of the
base flood, and that the fill is ade-
quately protected from the forces of

erosion, scour, or differential settle- -

ment as described below:

(i) Fill must be compacted to 95 per-
cent of the maximum density obtain-
able with the Standard Proctor Test
method issued by the American Socie-
ty for Testing and Materials (ASTM
Standard D-698). This requirement
applies to fill pads prepared for resi-
dential or commercial structure foun-
dations and does not apply to filled
areas intended for other uses.

(il) Fill slopes for granular materials
are not steeper than one vertical on
one-and-one-half horizontal unless
substantiating data justifying steeper
slopes is submitted.

(iii) Adequate protection is provided
fill slopes exposed to flood waters with
expected velocities during the occur-
rence of the base flood of five feet per
second or less by covering them with
grass, vines, weeds, or similar veget.a-
tion undergrowth.

(iv) Adequate protection is provided
fill slopes exposed to flood waters with
velocities during the occurrence of the
base flood of greater than five feet per
second by armoring them with stone
or rock slope protection. .

(7) A revision of flood plain delinea-
tions based on fill must demonstrate
that any such fill has not resulted in a
floodway encroachment.

(b) New lopographic dala. The pro-
cedures described in paragraphs (a) (1)
through (5) of this section may be also
followed to reguest a map revision
when no physical changes have oc-
curred in the area of special flood
hazard, when no fill has been placed,
and when the natural ground eleva-

tions, as evidenced by new topographic |

maps, more detailed or more accurate
than those used to prepare the map to
be revised, are shown to be above the
elevation of the base flood.

(c) Certification requirements. The

items required in paragraphs (a) (3)
and (4) and (b) of this section shall be
certified by.a.registered professional
engineer or licensed land surveyor.
Items required in paragraph (aX6) of
this section shall be certified by the
community’s NFIP permit official, a
registered professional engineer, or an
accredited*soils engineer. Such certifi-
cations are subject to the provisions of
§ 65.2 of this subchapter.

(d) Submission procedures. All re-
quests shall be submitted to the appro-
priate FEMA Regional Office servicing
the community’s geographic area.

{51 FR 30313, Aug. 25, 1986]

.ent Agency
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§65.6 Revision of base flood elevation de-
terminations.

(a) General conditions and data re-
quirements. (1) The supporting data
must include all the information
FEMA needs to review and evaluate
the request. This may involve the re-
questor’s performing new hydrologic
and hydraulic ansalysis and delineation
of new flood plain boundaries and
floodways, as necessary.

(2) To avoid discontinuities between
the revised and unrevised flood data,
the necessary hydrologic and hydrau-
lic analyses submitted by the map re-
vision requestor must be extensive
enough to ensure that a logical transi-
tiop can be shown between the revised
flood elevations, flood plain bound-
aries, and floodways and those devel-
oped previously for areas not affected
by the revision. Unless it is demon-
strated that it would not be appropri-
ate, the revised and unrevised base
flood elevations must match within
one-half foot where such transitions
occur. -

A3) Revisions cannot be made based
on the effects of proposed projects or
future conditions. Section 65.8 of this
subchapter contains provisions for ob-
taining conditional approval of pro-
posed projects that may effect map

. changes when they are completed..

(4) The datum and date of releveling
of benchmarks, if any, to which the
elevations are referenced must be indi-
cated. :

(5) Maps will not be revised when
discharges change as a result of the
use of an alternative methodology or
data for computing flood discharges
uniess the change is statistically sig-
nificant as measured by a confidence
limits analysis of the new discharge es-
timates.

(6) Any computer program
used to perform hydrologic or
hydraulic analyses in support
of a flood insurance map re-
vision must meet all of the
following criteria:

(1) It must have been re-
viewed and accepted by a
governmental agency responsi-
ble for the implementation of
programs for  flood control
and/or the regulation of
flood plain lands. For com-
puter programs adopted by
non—-Federal agencies, certi-
fication by a responsible
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and subsequently amended
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ARTICLE VIII. FLOOD HAZARD BOUNDARIES

Section 801. Minimum Area for Floodplain Delineation.

13

All zones designated A, AH, AO, AE or Al through A30 on the current Flood
Insurance Study, the Flood Insurance Rate Maps and Flood Boundary and Floodway
Maps for Maricopa County, Arizona shall, constitute the minimum area for
management under this Regulation.

Section 802. Other Delineations.

13
In areas without delineated flood hazard zones A, AH, AQ, AE or Al through A30,

where development is imminent or ongoing, the District may require developers
of land to delineate floodplains to be administered under this Regulation.
Such delineations shall be consistent with criteria established by the
Director, State Department of Water Resources and may be forwarded to the
Federal Emergency Management Agency for adoption.

8 .

The District may forward to the Federal Emergency Management Agency other
delineations obtained from other sources, provided they are determined to be
consistent with criteria established by the Director, State Department of Water
Resources. h

Sources include but are not limited to (1) a developer of floodplain property,
(2) County agency, (3) any agency which must delineate a floodplain as a
result of completion of a flood control structure, or (4) the Federal Insurance
Administration.
10
1. Such delineations shall be submitted to the Floodplain Administrator to
be reviewed for technical adequacy. The Floodplain Administrator shall
forward all such delineations to the Arizona Department of Water
Resources and to the Federal Emergency Management Agency with his
recommendation for approval or denial.

10 - .
2. All delineations approved by the Federal Emergency Management Agency are

hereby adopted as referenced and shall be included on the Flood
Management Maps for Maricopa County.

11
Section 803. Other Flood Hazard Boundaries.

13

Whenever the District determines through a flood hazard study,

watercourse master plan or other flood related study authorized by the Board
that a flood related hazard exists due to such factors as high-velocity flows,
erosion, sediment transport, deposition, unstable soil conditions or 1land
subsidence, the Floodplain Administrator shall designate such hazard areas on
the Flood Management Maps for Maricopa County and shall establish technical
criteria and enforce rules and regulations for subsequent development that meet
or exceed criteria adopted by the Director, State Department of Water Resources
and when appropriate such studies may be forwarded to the Federal Emergency
Management Agency.

FCDMC 1993 16
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November 9, 1995 Duane M. Hunn, PE. David Lucas, RLS. -
Mr. Kofi Awumah

Flood Control District of Maricopa County
2801 W. Durango St.
Phoenix, AZ 85009

Re:  Agua Fria River Floodplain Delineation Re-Study

Contract FCD 95-05
Cross Section and Thalweg Delineation for Reaches 1 & 3

Dear Kofi:

The letter is to inform you that, based on our previous discussion, CVL intends to use the
thalweg and cross sections for Reach 1 and Reach 3 that were used in the Jerry R. Jones 1989
study. Based on our field visits and review of aerial photography, it appears there is no
appreciable differences in the horizontal alignment of the river. Therefore, CVL will use this

. available data instead of delineating new information.

If you have any further questions regarding this letter, please do not hesitate to call.

Sincerely,

COE & VAN LOO
Consultants, Inc.

Jack K. Moody, P.E.
Project Manager

JKM:1jd
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Telephone (602) 506-1501 Ed King
Fax (602) 506-4601 Tom Rawles
Don Stapley

TT (602) 506-5859 , .
Mary Rose Garrido Wilcox

November 16, 1995

Mr. Jack Moody, Project Manager
Coe & Van Loo Consultants, Inc.
4550 N. 12th Street

Phoenix, Arizona 85014

Dear Mr. Moody:

SUBJECT: Agua Fria River Floodplain Redelineation - Contract No: FCD 95-05
Cross Section and Thalweg Delineation for Reaches 1 and 3

This is to approve your proposal for the use of the same cross section locations and thalweg
delineation of the previous Jerry Jones 1989 study for reaches 1 and 3.

This proposal is acceptable since both reaches are well defined reaches where minimum changes are
expected to occur. With no change in land use and with no appreciable and sustained flows occurring
in the river during this time interval, the horizontal alignment of the river should remain virtually

unchanged.

You may therefore proceed with the delineation as you proposed..

Yours Sincerely,

K o b il

Kofi Awumah, Ph.D., P.E.
Project Manager
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December 14, 1995

Mr. Jack Moody, Project Manager
Coe & Van Loo Consultants, Inc.
4550 N. 12th Street

Phoenix, Arizona 85014

Dear Jack:

SUBJECT: Agua Fria River Floodplain Redelineation - Contract No: FCD 95-05
Survey Results of Unmapped Reaches 1 and 3 and other Questions.

The results of your recent survey of Reaches 1 and 3 have shown that the channel has not changed
significantly in these reaches. You may therefore proceed with the floodplain delineation in these

reaches.

Regarding the delineation behind the levees, ponding areas on the west side has been recently
delineated during the White Tanks/Agua Fria ADMS. The new delineations have been noted on the
revised FIRM panels. There is therefore no need to consider these locations in this FIS. Also, the
ongoing Meryville ADMS is going to delineate, with new topographic mapping, the ponding areas
behind the East Levee from Indian School Road to I-10 freeway. These areas may therefore be
ignored. The area behind the east levee between I-10 freeway and Buckeye Road is the only location

that may need some attention at this time.

If you need further clarification or additional data on these issues, please give me a phone call.

Yours Sincerely,

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



N N
FLOOD COMTROL §

Froop ControL DistriCT

Y
ARSI
Vv

DISTRICT' L of
Maricopa County BOARD OF DIRECTORS
2807 West Durango Street ® Phoenix. Arizona 85009 Betsey Bayless
Telephone (602) 506-1501 Ed King
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TT (602) 506-5859 . _
Mary Rose Garrido Wilcox

January 9, 1996

Mr. Jack Moody, Project Manager R
Coe & Van Loo Consultants, Inc.

4550 N. 12th Street e
Phoenix, Arizona 85014 P

-~ e

Dear Jack:

SUBJECT: Agua Fria River Floodplain Redelineation - Contract No: FCD 95-05
Flow Distribution from the dam outlet to Bell Road

In the hydrology report released by the Corps, the discharge from the dam was 9000 cfs until at Bell
Road before it increases to 37,500 cfs, although Morgan City Wash discharges about 19,000 cfs just

downstream of the Dam.

For the purpose of hydraulic modeling, use the 9000 cfs for the dam outlet, then increase the discharge
to 19000 cfs at the Morgan City Wash location. Next, linearly interpolate the discharge from 19000
cfs to 37,500 cfs between Morgan City Wash location and Bell Road. The basis of the interpolation
should be distance. You do not have to change the discharge at every cross section, use your
judgement to lump cross sections together for this change.

If you need further clarification or have any comments, please call. Thanks.

Yours Sincerely,

Kol oo I

Kofi Awumah, Ph.D., P.E.
Project Manager
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August 15, 1996

Mr. Jack Moody, Project Manager
Coe & Van Loo Consultants, Inc.
4550 N. 12th Street

Phoenix, Arizona 85014

Dear Jack:

SUBJECT: Agua Fria River Floodplain Redelineation - Contract No: FCD 95-05
Review of Reach 2 Delineation.

The following are my comments after a review of the work maps.

. 1. The sand and gravel mine locations need attention to explain how they were delineated. Most
of the pits were determined to be ineffective flow areas. The model should include comment
cards to explain how the ineffectiveness was modeled (asterisk comments just before these:
cross sections). It is not possible to show the ineffectiveness using X3 cards in the floodway
runs. Cross section plots at these locations look ‘bizarre’. To make these look good, it may
be necessary to modify the GR data to eliminate the deep profile of the pits.

2. The floodway boundaries shift away from the channel centerline was suggested at several
locations. These were depicted on the workmaps using red pencil marks.

3. Cross Section 11.428 GR data needs to be reviewed. This is a bridge location and a cross
section plot does not appear to be correct.

4. Cross Section 17.37 to 18.00 need their left encroachment stations revised in the HEC-2
model to reflect the actual locations shown on the work maps.

5. In the Technical Data Notebook, the table *Key to Cross Section Labeling” should exclude
the column “EPA Reach No.”.
6 The bridge modeling would not require an independent check. The flows are well within the

bridge abutments due to the reduced discharges. The HEC-2 model results at the bridge
locations appear to be accurate.

. 7. I have enclosed two copies of the “Agency Evaluation Forms” that you have to fill.




If you need further clarification or additional data on these issues, please give me a phone call.

Yours Sincerely,

5 Tl

Kofi Awumah, Ph.D., P.E.
Project Manager
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September 5, 1996

Mr. Kofi Awumah
Flood Control District of Maricopa County

2801 W. Durango St.
Phoenix, AZ 85009

Re:  Agua Fria River Floodplain Redelineation - Review of Reach 2 Delineation

FCD#: 95-05
CVL#: 95-0067-01

Dear Kofi:

We have made revisions or corrections to the Reach 2 mapping and the TDN based on your
review comments from August 15, 1996. The district's review comment is shown in italics and
CVL's response follows.

1. FCDMC - The sand and gravel mine locations need attention to explain how they were

delineated. Most of the pits were determined to be ineffective flow areas.” The model
. should include comment cards to explain how the ineffectiveness was modeled (asterisk
comments just bq’are these cross sections). It is not possible to show the ineffectiveness
using X3 cards in the floodway runs. Cross section plots at these locations look 'bizarre’.
To make these look good, it may be necessary to modify the GR data to elzmmate the deep

profile of the pits.

CVL - Comment cards were added to explain ineffective flow areas, including the "pits."

2. FCDMC - The floodway boundaries shift away from the c.:annel centerline was suggested
at several locations. These were depicted on the work maps using red pencil marks.

CVL - CVL has made these changes to the floodway on the maps and in the HEC-2 run.

3. FCDMC - Cross Section 11.428 GR data needs to be reviewed. This is a bridge location
and a cross section plot does not appear to be correct.

CVL - We reviewed this and it appears appropriate.

4. FCDMC - Cross Section 17.37 to 18.00 need their left encroachment stations revised in
the HEC-2 model to reflect the actual locations shown on the work maps.

CVL - We reviewed these sections and feel the encroachments in the HEC-2 correspond
to the location shown on the work map.

Phoenta, Arizona 830144290 (6025 204-6: FANX (002) 2040028

CCOL & VAN LOO CONSULLANTS, INC. 4550 North L2t Steeet




Flood Control District of Maricopa County
’ Re: Agua Fria Floodplain Delineation Re-Study

September 5, 1996

Page 2

3. FCDCM - In the Technical Data Notebook, the table "Key to Cross Section Labeling"
should exclude the column "EPA Reach No."

CVL - We have removed the column "EPA Reach No." in the "Key to Cross Section
Labeling" in the revised TDN.

6. FCDMC - The bridge modeling would not require an independent check. The flows are
well within the bridge abutments due to the reduced discharges. The HEC-2 model results

at the bridge locations appear to be accurate.

CVL - We will not provide an independent check of the bride modeling.

7. FCDMC - I have enclosed two copies of the "Agency Evaluation Forms" that you have to
fill. "
CVL - We will submit completed Agency Evaluation Forms to the district.

. Sincerely,

COE & VAN LOO
Consultants, Inc.

J. Doug Both
Assistant Project Manager

JDB:ljd
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October 14, 1996

Carlos Palma

City Manager, City of Avondale
525 North Central Avenue
Avondale, Arizona 85323

Dear Mr. Palma:

SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality.

. The study was prompted by requests by all affected communities to revise the floodplain
following the completion of the New Waddell Dam.

The study shows that the floodplain was reduced by 32 percent and the floodway corridor by 43
percent. A public meeting was held on September 30, 1996 to inform interested landowners of
the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature
block of the “Revision Requestor and Community Official Form” form is enclosed for your
signature.

If you disagree with any portion of the revised map, please let me know so that we can arrange a
meeting to discuss your concerns. If you approve of the new changes, please sign the signature
block and return the form to me so that the new study can be forwarded to FEMA for approval.

If you have any questions, please call me.

Sincerely,

P NNy &

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

. Project Manager



Froop ConrtroL DistriCT
' of

Maricopa County BOARD OF DIRECTORS

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

October 14, 1996

Mr. Tim Edward

Public Works Director, City of Goodyear
119 North Litchfield Road

Goodyear, Arizona 85338

Dear Mr. Palma:

SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality.
The study was prompted by requests by all affected communities to revise the floodplain
following the completion of the New Waddell Dam.

The study shows that the floodplain was reduced by 32 percent and the floodway corridor by 43
percent. A public meeting was held on September 30, 1996 to inform interested landowners of
the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature
block of the “Revision Requestor and Community Official Form” form is enclosed for your
signature.

If you disagree with any portion of the revised map, please let me know so that we can arrange a
meeting to discuss your concerns. If you approve of the new changes, please sign the signature
block and return the form to me so that the new study can be forwarded to FEMA for approval.

If you have any questions, please call me.
Sincerely,

Ko S o

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

Project Manager
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October 4, 1996

Grant Anderson, P.E, City Engineer
City of Glendale

5850 West Glendale Avenue
Glendale, Arizona 85301

Dear Mr. Anderson:

SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality.
The study was prompted by requests by all affected communities to revise the floodplain
following the completion of the New Waddell Dam.

The study shows that the floodplain was reduced by 32 percent and the floodway corridor by 43
percent. A public meeting was held on September 30, 1996 to inform interested landowners of
the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature
block of the “Revision Requestor and Community Official Form” form is enclosed for your
signature. '

If you disagree with any portion of the revised map, please let me know so that we can an‘énge a
meeting to discuss your concerns. If you approve of the new changes, please sign.the signature
block and return the form to me so that the new study can be forwarded to FEMA for approval.
If you have any questions, please call me. B

Sincerely,

K&T‘E{ C{—w*v\ r CC (/\

Kofi Awumah, Ph.D., P.E. -
Project Manager
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October 4, 1996

Jose Solarez, Jr., City Manager
14405 N. Palm Street

P.O. Box 26

El Mirage, Arizona 85335

Dear Mr. Solarez:

SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality.
The study was prompted by requests by all affected communities to revise the floodplain
following the completion of the New Waddell Dam.

The study shows that the floodplain was reduced by 32 percent and the floodway corridor by 43
percent. A public meeting was held on September 30, 1996 to inform interested landowners of
the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature
block of the “Revision Requestor and Community Official Form” form is enclosed for your
signature.

If you disagree with any portion of the revised map, please let me know so that we can arrénge a
meeting to discuss your concerns. If you approve of the new changes, please sign the signature
block and return the form to me so that the new study can be forwarded to FEMA for dpproval.
If you have any questions, please call me.

Sincerely,

Kol CTomnnabh

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



Froop ConrroL DistrICT

of

Maricopa County BOARD OF DIRECTORS

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

October 4, 1996

Shirley Berg, Director of Community Development
City of Surprise

12425 W. Bell Road, Suite D-100

Surprise, Arizona 85374

Dear Ms. Berg:

SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality.
The study was prompted by requests by all affected communities to revise the floodplain
following the completion of the New Waddell Dam.

The study shows that the floodplain was reduced by 32 percent and the floodway corridor by 43
percent. A public meeting was held on September 30, 1996 to inform interested landowners of
the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature
block of the “Revision Requestor and Community Official Form” form is enclosed for your
signature. '

If you disagree with any portion of the revised map, please let me know so that we can arrange a
meeting to discuss your concerns. If you approve of the new changes, please sign the signature
block and return the form to me so that the new study can be forwarded to FEMA for approval.

If you have any questions, please call me.
Sincerely,

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



Froop ConrroL DistriCT
of

Maricopa County BOARD OF DIRECTORS

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

October 4, 1996

Burnatt Miller, Building Inspector
Town of Youngtown

12030 Clubhouse Square
Youngtown, Arizona 85363

Dear Mr. Miller:

SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality.
The study was prompted by requests by all affected communities to revise the floodplain
following the completion of the New Waddell Dam.

The study shows that the floodplain was reduced by 32 percent and the floodway corridor by 43
percent. A public meeting was held on September 30, 1996 to inform interested landowners of
the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature

block of the “Revision Requestor and Commupity Official Form” form is enclosed for your
signature. : '

If you disagree with any portion of the revised map, please let me know so that we can anfmge a
meeting to discuss your concerns. If you approve of the new changes, please sign the signature
block and return the form to me so that the new study can be forwarded to FEMA for dpproval.
If you have any questions, please call me.

Sincerely,

KU’E\ - i mQ/L

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



Froop ControL DistriCcT

of
Maricopa County

BOARD OF DIRECTORS

COUNTY

1959 2801 West Durango Street ® Phoenix, Arizona 85009 Betsey Bay’ess
Telephone (602) 506-1507 . Ed Rngles
Fax (602) 506-4601 Dom Stawle

TT (602) 506-5859 on >tapiey

Mary Rose Garrido Wilcox

October 4, 1996

Dan Nissen, City Engineer

City of Peoria

Engineering Department, Room 210
8401 West Monroe Street

Peoria, Arizona 85345

Dear Mr. Nissen:

SUBJECT:  Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency Management
Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality. The study was prompted by

requests by all affected communities to revise the floodplain following the completion of the New Waddell
Dam.

. The study shows that the floodplain was reduced by 32 percent and the flocdway corridor by 43 percent. A
' public meeting was held on September 30, 1996, to inform interested landowners of the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature block of the
“Revision Requestor and Community Official Form” form is enclosed for your signature.

If you disagree with any portion of the revised map, please let me know so that we can arrange a meeting to
discuss your concerns. If you approve of the new changes, please sign the signature block and retum the form
to me so that the new study can be forwarded to FEMA for approval.

If you have any questions, please call me. ¢

Sincerely,

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

Enclosure
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BOARD OF DIRECTORS

COUNTY

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

October 4, 1996

Raymond Acuna, P.E.

Floodplain Manager

City of Phoenix, Street Transportation Dept.
200 West Washington St.

Phoenix, Arizona 85003-1161

Dear Ray:

. SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for your municipality.
The study was prompted by requests by all affected communities to revise the floodplain
following the completion of the New Waddell Dam.

The study shows that the floodplain was reduced by 32 percent and the floodway corridor by 43
percent. A public meeting was held on September 30, 1996 to inform interested landowners of
the study results.

As part of the map revision process, the consent of your jurisdiction is required. A signature
block of the “Revision Requestor and Community Official Form” form is enclosed for your
signature.

If you disagree with any portion of the revised map, please let me know so that we can arrange a
meeting to discuss your concerns. If you approve of the new changes, please sign the signature
block and return the form to me so that the new study can be forwarded to FEMA for approval.




If you have any questions, please call me.
Sincerely,

KO/Q@ sy

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



r:" E,

G E

October 16, 1996

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

Flood Control District of Maricopa County
2801 W. Durango Street

Phoenix, Arizona 85009

SUBJECT: AQUA FRIA RIVER FLOODPLAIN DELINEATION RESTUDY
Dear Mr, Awumabh:

Enclosed is the completed Revision Requestor and Community Official Form for the restudy of the
Aqua Fria River. We have reviewed the information on the Flood Insurance Rate Maps (FIRM).
There are two sheets, 1615 and 1620, which affect the City of Glendale. We agree with the
floodplain and floodway information shown on the maps.

The only discrepancy we find with the maps is in the City Limit boundaries shown. Since the
original mapping, several areas have been annexed into the City. We have enclosed copies of the
two maps showing the revised City Limit lines. Please make these corrections before the next
publication of the FIRM.

We appreciate the opportunity to comment on the restudy of the Aqua Fria River floodplain. Please
feel free to contact either myself or Mr. Dan Sherwood at 930-3630 should you have any questions
or require additional information.

" Grant 1. Ariderson P.E.
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City of Glendale
Municipal Complex * 5850 West Glendale Avenue * Glendale, Arizona 85301-2599 » (602) 930-2000




Meeting Minutes

YL



COE & VAN LOO CONSULTANTS, INC.
4550 North 12th Street
Phoenix, AZ 85014

02) 264-6831
MEETING MINUTES
DATE: June 28, 1995, 9:30 A.M.
ATTENDEES: Kofi Awumah (FCDMC)

Pedro Calza (FCDMC)
Mark Brewer (FCDMC)
Jack Moody (CVL)
Paul Hoskin (CVL)

Agua Fria River Study
Contract FCD 95-05
CVL #95-0067-01

LOCATION: Flood Control District of Maricopa County

PURPOSE: A meeting was held to discuss initiation of the contract. A contract notice to
proceed was received last week and was set for June 22, 1995.

DISCUSSION:

The District provided CVL with a list of landowners that are encompassed by the
floodplain of the Agua Fria River. Mark Brewer will provide CVL with a Word Perfect

file containing this information.

The District wishes to hold the first Agency coordination meeting. This meeting is
planned for July 13 at 10:00 A.M. at the District. CVL will provide a draft copy of the
letter inviting all community officials. The District will provide CVL with a list of
names of all the floodplain managers and the room within which the meeting will be
held. A draft of this letter will be provided to Kofi on Friday.

CVL will attempt to arrange a meeting with Aerial Mapping Company and Cooper Aerial
Mapping Company to discuss the project and coordination between the two aerial
mappers. The meeting was tentatively set for 1:30 P.M. on Thursday, July 6, 1995 at
CVL'’s office. CVL will provide Cooper with a notice to proceed.

The District will contact David Evans and Associates in order to arrange for release of
the topographic information that was used in the previous Agua Fria River study.

Q:\9S006NADMINVE7-003MM. WPS



. Jim Phipps, with the District, will contact each of the cities and municipalities affected
. by the study and will make a decision as to whether project presentations will be made
at council meetings or public meetings.

o CVL will provide the District with a list of data that is anticipated to be required for the
study.

. The Corps of Engineers Hydrology is not yet complete although a preliminary hydrology
report has been issued. The hydrology for the Agua Fria River has been reviewed by
the District and some comments are forthcoming to the Corps. It can be anticipated that
changes to the hydrology may occur during this study. A review of the project schedule
indicates that hydrology should be made available by the beginning of October prior to
finalization of the floodplain maps and the hydraulic analysis. If the Corps hydrology
has not been finalized prior to completion of this floodplain study then a submittal will
be made to FEMA on the basis that this is the best available information. Care needs
to be taken in moving forward during the delineation stage so as to insure that the
hydrology will not result in any redo of the work. Pedro does not want to consider a
change order for this work. CVL will notify Pedro when a critical point is reached in
the study beyond which any change in hydrology may result in additional work effort.

L Pedro asked that work be finished on the floodplain delineation south of Indian School
Road before proceeding further to the north. This portion of the river is less likely to
result in any changes in floodplain that might occur as a result of changes in hydrology.

‘ o The District provided CVL with copies of the Corps hydrology in its draft form. Also
included is an addendum sheet for the discharge summary. ‘

. The District provided CVL with the most recent HIS specifications.
o Field surveys for cross-section checks may commence any time.
PWRH:]jd

c: Attendees

Larry Sullivan, CVL

. Q:\9S006NADMINS7-003MM. WPS



DATE:

TIME:

COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014
(602) 264-6831
MEETING MINUTES
July 10, 1995

2:30 P.M.

ATTENDEES: Kofi Awumah (FCDMC)

Pedro Calza (FCDMC)
Richard Cook (AMC)
Robert Parks (AMC)
Jeff Cooper (CAS)
Luke Bingham (CAS)
Jack Moody (CVL)
Larry Sullivan (CVL)
Paul Hoskin (CVL)

Agua Fria River Study
Contract FCD 95-05
CVL #95-0067-01

LOCATION: Office of Coe & Van Loo

PURPOSE: A meeting was held to discuss coordination between the two aerial

mapping companies, Cooper Aerial Survey (CAS) and Aerial Mapping
Company (AMC).

DISCUSSION:

AMC will complete the compilation of the topographic mapping for Reach 2 (Indian
School Road to Jomax Road) by the end of August 1995.

CAS needs a letter of release from David Evans and Associates before they can provide
the topographic mapping either to the District or CVL. CAS has already retrieved the
data files and will begin to proceed with conversion.

CVL will conduct cross-section checks for Reaches 1 and 3. Cross-section locations will
be determined from field review and will be taken along existing HEC-2 cross-section
locations. Cooper can provide CVL with the coordinate locations for the end points of

each cross-section.



o The topographic mapping for Reaches 1 and 3 needs to be translated to the 1983 NAD
. horizontal datum. Cooper can achieve this by matching to the AMC topography at each

end of Reach 2. For the translation at the north end of Reach 3 and the south end of
Reach 1, it will be necessary for CVL to horizontally locate some identifiable features.
This work will be performed by CVL in exchange for performing less cross-section

checks.

o Topographic mapping is available for the Gila River from Michael Baker, Jr. This
mapping can be provided to CAS in digital form and matched in. The District is not

sure which horizontal datum this mapping is in.

A meeting was scheduled with CAS for July 17, 1995 at 9:30 A.M.

. Q:\95006NADMIN\67-012MM . WP5 2



COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014
(602) 264-6831

MEETING MINUTES

DATE: July 13, 1995
TIME: ’ 10:00 A.M.
ATTENDEES: Kofi Awumah (FCDMC)

Jim Phipps (FCDMC)
Jesse Mendez (Youngtown)
Dan Sherwood (Glendale)
Ray Acuiia (Phoenix)

Jack Moody (CVL)

Paul Hoskin (CVL)

RE: Agua Fria River Floodplain Restudy
Contract FCD 95-05
CVL #95-0067-01

LOCATION: Flood Control District of Maricopa County
Adobe Conference Room

PURPOSE: A meeting was held to present the scope of the study to each of the
community floodplain representatives. In addition, any comments or

concerns were encouraged .

DISCUSSION:

Kofi Awumah, the District’s assigned project manager for this study thanked those in attendance
and introduced the study team members. A sign-in sheet was passed and each individual
introduced themselves. Mr. Paul Hoskin and Mr. Jack Moody from Coe & Van Loo
Consultants, Inc. introduced the study and gave an explanation of project issues.

CVL has been awarded the contract to perform a restudy of the 100-year floodplain for the Agua
Fria River. The restudy is being performed due to anticipated changes in the floodplain which
have resulted from the construction of New Waddell Dam and subsequent changes in the
downstream hydrology. The U.S. Army Corps of Engineers (Corps) has released preliminary
discharge information for the Agua Fria River.

The restudy will be for approximately 33 river miles and will extend from the confluence with
the Gila River, north to the outlet works of New Waddell Dam (see attached exhibit). The study
has been divided into three study reaches as follows:



Reach 1 - Gila River confluence to Indian School Road.

Existing topographic mapping at a scale of 1" = 400’ with a contour interval of 4 feet was
flown in 1985 for the previous study by David Evans & Associates (formerly Jerry R. Jones &

Associates).

This reach of the river has been extensively channelized and hence the floodplain boundaries are
likely to remain fixed. Changes may result from a reduction in ponding areas behind the levees.

CVL will be conducting field surveys of cross-sections at selected locations within Reach 1 and
Reach 3. These cross-sections will be used to evaluate how much the river bed has changed

since the original aerial flight.
Reach 2 - Indian School Road to Jomax Road

New topographic mapping at a scale of 1" = 200 with a contour interval of 2 feet is currently
being produced by Aerial Mapping Company (AMC) under contract to the District. The District
decided that new mapping would be appropriate for this reach of the river due to significant
changes in the river bed. There are many ongoing gravel mining operations within this reach
of the river. In addition, the Grand Avenue bridge has been constructed since the previous

mapping was completed.

A reduction in the Agua Fria River discharges will likely reduce the floodplain limits near the
confluence with the New River. As a result, the lower reaches of the New River will also be

evaluated.
Reach 3 - Jomax Road to New Waddell Dam

Existing topographic, from the same source as Reach 1, will be used for this study reach. This
reach is relatively undisturbed. Significant features include the Beardsley Canal flume crossing

of the river and the SR87 road bridge.

The study crosses nine jurisdictional boundaries as follows:

Avondale

El Mirage

Glendale

Goodyear

Peoria

Phoenix

Surprise

Unincorporated Maricopa County
Youngtown

Q:\95006NADMIN\G7-008MM. WP5 2



. Study Schedule

A study schedule has been developed based upon a twelve month time frame submittal to FEMA
is scheduled for the end of May 1996. (See attached)

Community Input

Mr. Dan Sherwood (City of Glendale) indicated that the City recently received approval for a
Letter of Map Revision (LOMR) request by FEMA for the city landfill located near the east

bank of the river and north of Glendale Avenue.

Community Involvement

Mr. Jim Phipps is the public information officer with the District. The District will make
arrangements to advertise the study in two local newspapers. Members of the public will be -
invited to a public information meeting where their questions may be answered and their

concerns voiced.

The number of river miles within each jurisdiction have been provided by the GIS Group. CVL
will measure the east and west bank limits based upon existing USGS mapping and provide the

District with a cross check.

. PWRH:ljd
Attachments: Attendance Roster
Study Location Map
Study Schedule
Study Announcement

c: Attendees
Community Officials

® ,
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DATE:

COE & VAN LOO CONSULTANTS, INC.
4550 North 12th Street
Phoenix, AZ 85014
(602) 264-6831

MEETING MINUTES

July 17, 1995, 9:30 A M.

PLACE: Office of Coe & Van Loo Consultants, Inc.

ATTENDEES: Luke Bingham, Cooper Aerial Survey

Jeff Cooper, Cooper Aerial Survey
Jack Moody, Coe & Van Loo Consuitants, Inc.
Paul Hoskin, Coe & Van Loo Consultants, Inc.

RE: Agua Fria River Floodplain Re-Study
Topographic Mapping

DISCUSSION:

(1) CVL will identify a physical feature at each end of the project which will be used to
rotate the mapping to 1983 NAD.

) Cooper will look at the possibility of recreating the contours using a DTM so that the
lines are continuous.

(3)  Cooper will provide CVL with digital data for cross-sections. Cooper will provide cross-‘ ‘
section plots in CADD.

(4)  The ARC/INFO conversion by Cooper will be done for the whole project. CVL will
provide edited data. ,

5 Cooper needs to discuss the CADD deliverables prior to ARC/INFO conversion. Cooper
will meet with CVL again to define the form in which digital data should be submitted
to Cooper.

(6)  The District has contacted David Evans & Associates (DEA) and Roger Baile has agreed
to release the mapping data. A letter is expected from DEA shortly. Cooper cannot
release the data without a letter from DEA.

@) Cooper’s contract is to provide ARC/INFO mapping coverage for a band of topography
which will extend just outside of the current floodplain limits. Any additional coverage
would be an extra to Cooper’s contract.

c: File

Cooper Aerial Survey
Kofi Awumah - FCDMC
Jack Moody - CVL

Q\9SVSNADMING7-005SMM. WPS



Agua Fria River Delineation Study
Public Meeting
Town of Youngtown Clubhouse
Monday August 28, 1995
6:30pm-8:00pm

ATTENDANCE

Flood Control District
Kofi Awumah, Project Manager
Jim Phipps, Public Involvement Coordinator

Consultant
Jack Moody, Project Manager, Coe & Van Loo Consultants, Inc.

Doug Both, Project Designer, Coe & Van Loo Consultants, Inc.

Town of Yountown

Daphne Green, Mayor

Art Semick, Councilman

Jim Trollen, Councilman

Bumnett Miller, Building Inspector

William Kasanovich, Civil Defense Director
Bill Pressley, Planning & Zoning

City of El Mirage
Jose Solarez, Town Manager

Other
Sally Russell, County Planning & Zoning Commission

Eileen Greiss, Youngtown Civic Association
Gene Jensen, Sun City Homeowners Association
Residents (See attached attendance roster)

MEETING SUMMARY

The meeting was convened at 6:30 p.m. by Jim Phipps who welcomed those in attendance and
reviewed the evening’s agenda. He said the purpose of the meeting was to explain and answer
questions about a floodplain delineation study being performed along the Agua Fria River between

New Waddell Dam and the Gila River.

Mr Phipps said the study is prompted by changes to the existing 100-year floodplain resulting
from construction of New Waddell Dam. He said the study will take approximately 11 months
and will be followed by another public meeting to announce the results. He said the study could
not begin until the Corps of Engineers released the official "numbers" telling the District how
much water would be released from the dam during a 100-year storm event. This information was

not available until recently.



Agua Fria Delineation Study Public Meeting
Page 2

Jack Moody of Coe & Van Loo Consultants explained the process to be used in conducting the
study. He said the study area can be divided into three distinct "reaches”. Reach one extends
from the Gila River upstream to Indian School Road. This reach has been extensively channelized

and hence the floodplain boundaries are likely to remain unchanged.

Reach 2 extends from Indian School Road to Jomax Road and is the area most likely to
experience changes in the floodplain. Mr. Moody said gravel operations, new development, bridge
construction and reduced flows from Lake Pleasant will impact the floodplain. He said new
topographic mapping is being produced for this reach of the river to account for the numerous
changes. New mapping will not be needed for the other reaches.

Reach 3 covers the area between Jomax Road and New Waddell Dam. Mr. Moody said this reach
is relatively undisturbed and minimal changes to the channel have occurred since the last mapping

was developed.

He said average flows along the river before the new dam was constructed was 95,000 cubic feet
per second (cfs). He said these flows have been reduced by approximately two-thirds above
Camelback Road (where New River joins the Agua Fria River) and by about half below the New -
River confluence. He cautioned the audience not to assume the floodplain boundaries in these
areas will shrink by the same percentage. He said the percentage reduction in flows does not
directly correlate to a similar reduction in the floodplain boundaries.

Mr. Moody said the results of the study will be submitted by the District to the Federal
Emergency Management Agency (FEMA) for use in updating Flood Insurance Rate Maps
(FIRMs). He said it will probably be two years before any new floodplain boundaries are
"officially” adopted by FEMA.

At this point in the meeting, a number of questions were asked by those in attendance. Some
people wondered if their property is currently in the Agua Fria floodplain. Staff offered to stay
after the meeting to review current FIRM maps to determine the status of their property.

Several residents wondered what would happen to Youngtown if New Waddell Dam burst. They
were told that a "dam break analysis” would have to be performed to determine the area of
inundation such a catastrophe would cause. Such a study would be the responsibility of the dam

operator.

Others asked if the impacts of New River Dam and the Arizona Canal Diversion Channel will be
considered when performing the study. Mr. Moody explained the reason for these structures and
said their impacts on the Agua Fria River have been taken into account.

Ronald Rayner, a local property owner, asked if changes in the Gila River floodplain resulting
from modifications to Roosevelt Dam will be considered when determining floodplain boundaries
at the confluence of the Agua Fria and Gila Rivers. The consultant said a new delineation for the
Gila River is being performed by the District and the information will be used in the Agua Fria

study.



Agua Fria Delineation Study Public Meeting
Page 3

Another person asked if there is space behind New Waddell Dam set aside for flood control. Mr.
Moody said the flood control benefits of the larger dam are a "side benefit". The dam was not
constructed for purposes of flood control. However, the operators of the new dam have adopted
an "operating procedure” which allows for increased storage of stormwater. It is this operating -
procedure which determines how much water will be released during storm events. The releases
to occur during a 100-year flood event are the numbers being used by the District to define the

new 100-year floodplain boundaries.

Jose Solarez, the El Mirage City Manager, expressed the hope that the study will identify the need
for additional channelization along the Agua Fria River. Kofi Awumah, the project manager for
the study, said no such project is currently planned. Mr. Phipps said floodplain delineation studies
do not propose structural solutions to flooding problems. Such studies simply define the
boundaries of the floodplain. Identifying needed flood control projects is a separate process.
Communities such as El Mirage are invited each year to submit proposed flood control projects to
the District for consideration. Such projects compete for funding with other projects submitted by
other communities or developed through the District’s Area Drainage Master Study program.

In response to questions about on-going development in the floodplain, residents were told that
floodplain use permits for Surprise and Youngtown are handled by the District, but other
communities along the river do their own floodplain management. Until the District’s floodplain
delineation study is completed, the old floodplain maps will be used to manage development along

the Agua Fria River.



. AGUA FRIA FLOODPLAIN DELINEATION STUDY
PUBLIC MEETING
Youngtown Clubhouse, 12030 Alabama Avenue
Monday August 28, 1995

SIGN-IN SHEET
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. Agua Fria Public Meeting
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DATE:

TIME:

ATTENDEES:

LOCATION:

COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014
(602) 264-6831

MEETING MINUTES
October 6, 1995

2:00 P.M.

Kofi Awumah (FCDMC)
Pedro Calza (FCDMC)
Jack Moody (CVL)
Doug Both (CVL)

Agua Fria River Study
Contract FCD 95-05
CVL #95-0067-01

Flood Control District of Maricopa County

DISCUSSION:

D

2)

3)

Jack Moody requested that FCDMC provide the following items to be used in the study:

Manual used for determination of Manning’s N; Estimated Manning’s Roughness
Coefficients for Stream Channels and Floodplains in Maricopa County, Arizona
by USGS. This was received by CVL.

Aerial stereo photographs of the project. This was received by CVL 10/10/95.
As-builts for levees. This was received by CVL.

Hydrology for the Agua Fria River. The report Agua Fria River Study New
Waddel Dam to Gila River Confluence, Arizona by U.S. Army Corps of
Engineers L.A. District was received by CVL.

Latest FIRM Maps with changes including LOMR’s. This was received by CVL.

Jack mentioned that CVL was still waiting for topographic mapping of Reaches 1 and 3
from Cooper Aerial.

It was also mentioned that CVL has received 100% of the mapping produced by Aerial
Mapping Co.



4)

5)

6)

7

8)

CVL asked for ERM coordinates from the Jerry R. Jones Study of the Agua Fria River.
The FCDMC said that they would look for this.

CVL said that the first quarterly estimation of the projected billing for project would be
provided next week.

CVL discussed the revised project schedule with the district.

Kofi mentioned that a resident who attended the first public hearing recently contacted
the District. The resident thought the study should take into account the subsidence.
Kofi wrote a letter to the resident explaining that it would not be feasible to continually

update the study to account for changes in topography.

It was discussed that CVL would acquire the bridge As-Builts for the entire study reach
from both ADOT and Maricopa County Highway Department.

All Attendees

Q:\95006NADMIN\G7-014MM . WPS 2



DATE:

TIME:

COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014
(602) 264-6831
MEETING MINUTES
November 30, 1995

10:30 A.M.

ATTENDEES: Kofi Awumah (FCDMC)

Pedro Calza (FCDMC)
Jack Moody (CVL)
Doug Both (CVL)

Agua Fria River Study
Contract FCD 95-05
CVL #95-0067-01

LOCATION: Flood Control District of Maricopa County

DISCUSSION/ACTION:

CVL submitted the Data Collection Report to the District.

CVL submitted a blueline copy of the proposed control line and cross sections for Reach
2 to the District for their review.

CVL discussed the progress made on Reach 1 and expects to complete the modeling
within one or two weeks.

CVL recommended using the bank stations from the 1989 Jerry R. Jones study for Reach
1. The FCDMC agreed that these bank stations would be appropriate.

It was discussed that CVL would contact Cooper Aerial Survey to find out status of
missing portions of DTM data.

All Attendees

Q:\95006 ANADMIN\6T-026MM. WPS



COE & VAN LOO CONSULTANTS, INC.

¢ 4550 N. 12th St
Phoenix, AZ 85014
(602) 264-6831

MEETING MINUTES

DATE: December 7, 1995
TIME: 3:30 P.M.
ATTENDEES: Kofi Awumah (FCDMC)

Jack Moody (CVL)
Doug Both (CVL)

RE: Agua Fria River Study
Contract FCD 95-05
CVL #95-0067-01

LOCATION: Flood Control District of Maricopa County

DISCUSSION/ACTION:

‘ . CVL submitted two copies of cross section check plots to the District. These plots
showed a comparison of the topography from the 1989 Jerry R. Jones Study and current
field data. It was determined by the District the cross section 30.07 should be discarded
because of an apparent erroneous point. Kofi said that he would have a discussion with
Pedro Calza of the District about the noticeable scour on some of the cross section
checks. Kofi said he would follow up his review of these cross section checks with an ™

official letter.

o CVL asked the District for a copy of the Gila River floodplain boundary so that it could
be tied into the New Agua Fria Floodplain boundary. Kofi said that he would try to
locate this mapping and have it delivered to CVL.

. CVL asked which Q’s would be appropriate to use for the study. Since in some areas
the flow decreases downstream it was difficult to determine the location for the @
changes. It was decided to use the higher more conservative Q.

. CVL asked which expansion and contraction coefficients to use at bridges in channelized
areas. CVL and the District agreed that since there is little to no expansion and
contraction at these locations the coefficients would have minimal effect. However, it
was decided to use coefficients of 0.3 and 0.5 so FEMA reviewers would not question

this aspect of the model.

GAISU0ONADMINGT-U29MM. WIS




There is a number of locations in the channelized portion of Reach 1 where there is -
ponding outside the channel banks. It isn’t readily apparent where the water surfaces
shown in these ponding areas came from. It doesn’t look like these water surfaces came
from backwater caused by the Agua Fria River. Kofi said that he would research this

and find mapping which shows how these ponding areas were generated.

There is a location west of the Agua Fria River near McDowell Road where the ponding
outside the channel is shown differently on the Jerry R. Jones study and the latest FIRM
map. CVL asked the District if they had information which documents this change.
Kofi said he would look for information on this and get back to CVL. (Subsequent to
this meeting Kofi informed CVL that the White Tanks ADMS generated this

information.)

CVL received the work map showing the control line alignment and the HEC-2 cross
section locations that were reviewed by the District.

All Attendees
Pedro Calza (FCDMC)

Q:\95006NADMINVGT-029MM . WPS



Date:
Time:

Attendees:

Re:

Location:

Discussion:

The purpose of the meeting was to discuss the status of retrieving missing digital data from the
archives for Reaches 1 and 2 for the Agua Fria River Re-study. Jeff Cooper said he would have
someone from his office working on recovering this missing data immediately. Jeff felt he would know
the status of whether this data is recoverable or not by mid next week (January 10) and would contact

CVL.

CVL further intended this meeting to impress upon Cooper Aerial of Phoenix the immediate need for
recovering this data and its conversion to microstation format. CVL is currently ready to plot the
floodplain in digital format for Reach 1. Within one or two weeks CVL will be ready to plot the

COE & VAN LOO CONSULTANTS, INC.
4550 North 12th Street
Phoenix, AZ 85014
(602) 264-6831

MEETING MINUTES
January 5, 1996
9:00 a.m.
Jeff Cooper (Cooper Aerial)
Jack Moody (CVL)
Doug Both (CVL)

" Agua Fria River Re-study

Contract FCD 95-05
CVL # 95-0067-01

Cooper Aerial of Phoenix

floodplain in digital format for Reach 3.

c: All attendees
Kofi Awumah (FCD)
John Nelson (CVL)

K:\240\ADMINUAN199612403108M. W61



TO:

FROM:

DATE:

RE:

Coe & Van Loo Consultants, Inc.
4550 North 12th Street
Phoenix, AZ 85014
(602) 264-6831

MEMO

Kofi Awumah (FCDMC)
Doug Both (CVL)

January 25, 1996

Agua Fria Flood Delineation Study (FCD #95-05, CVL #95-0067)

On January 25, 1996, I had a phone conversation with Hans Channaraj at Cooper Aerial of

Phoenix.

Hans indicated that they expect to deliver to CVL the Reach 1 and Reach 3

topography in microstation digital format and translated to the 1983 NAD horizontal coordinate
system by February 12, 1996. ‘

DB/ljd

cc:

John Nelson (CVL)
Jack Moody (CVL)
Jeff Cooper (Cooper Aerial)

Q:\95006NADMIN67-032ME. WPS



COE & VAN LOO CONSULTANTS, INC.
. 4550 N. 12th St.
Phoenix, AZ 85014

(602) 264-6831

MEETING MINUTES
DATE: June 17, 1996
TIME: 9:00 A M.
ATTENDEES: Robert Moon (Cooper Aerial of Phoenix)
Jack Moody (CVL)
Doug Both (CVL)
RE: Agua Fria River Study

Contract FCD 95-05
CVL #95-0067-01 .

LOCATION: CVL

DISCUSSION/ACTION:

. o The digitized topo of Reach 1 prepared by Cooper Aerial was determined to be
unacceptable by CVL and the FCD. Therefore, this meeting was held to point out the
problems to Cooper Aerial and have these problems corrected. _

o The following problems with the digitized drawings were discussed:

1. At many locations there are crossing contours which may bave been caused by the
drawings being rotated at an incorrect angle.

2. Contours are too jagged which may have been caused by editing out too many
points.
3. Some contours are missing. Missing contours will be added.
o .Cooper Aerial stated they would do everything necessary to correct the problems and turn

in a good product.

c: Kofi Awumah (FCDMC)

N:\95006 NADMIN\G7-045MM. W61




COE & VAN LOO CONSULTANTS, INC.

. 4550 N. 12th St.

Phoenix, AZ 85014
(602) 264-6831

MEETING MINUTES

DATE: July 23, 1996
TIME: | 3:30 P.M.
ATTENDEES: Pedro Calza (FCDMC)

Kofi Awumah (FCDMC)

Jack Moody (CVL)

Doug Both (CVL)
RE: Agua Fria River Study

Contract FCD 95-05
CVL #95-0067-01

LOCATION: CVL

. DISCUSSION/ACTION:

° The following problems with the digitized drawings by Cooper Aerial need to be
corrected.

1. Shifts in the contours caused problems in some areas, therefore they did not line
up with other contours or plane metrics.

2. All sheets are missing corporate boundaries, street names, RM locations and
section corners.

c: Kofi Awumah (FCDMC)

| N:\95006 NADMIN\67-049MM. W6L



APR 6 9t ki 14:01 P. 02

To

Jack Moody,
Project Manager
Coe and Van Loo
1550 N 12th Street
Phoenix. AZ. 85014

From:
Hans Channaraj
Couper Aerial of Phoemx. Inc

Re Minutes of the meeting held at Coe and Van I .00 today
Date July 24, 1996

I'he tollowing services will be provided by Cooper Aerial to resolve the issues presented during
the discussion:

‘ Broken contour kines will be joined in Arc INFO); thus will not posc a problcm inthe =
currently existing format
Several of the sheets will be modified to ensure the continuity of levee contours; also
excessive contour shifts in some of these-sheets  will be corrected
Street names will be appended to these sheets as shiown on the source mylars for sheets
| through 8
The digitized sections of the mapping will be tied n with the pre-existing mapping to -
provide seamless map-data
The RMs will be inserted into digitized sheets t throngh 8
Expected day of defivery: 7 days from today

Hans Channaraj

11402 N. CAVE CRLEK ROAD / PHOENIX, ARIZONA 85020
(RO R7R-H111 / FAY IRNDY R7R-E2DQ



COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014

(602) 264-6831
MEETING MINUTES
DATE: August 15, 1996
TIME: 11:30 A. M.
ATTENDEES: Kofi Awumah (FCDMC)
Jack Moody (CVL)
Doug Both (CVL)
RE: Agua Fria River Floodplain Delineation Re-Study (FDR)
Contract FCD 95-05
CVL #95-0067-01
LOCATION: CVL
DISCUSSION/ACTION:

. The following items were discussed by CVL and the FCDMC.

1. CVL received review comments from the FCDMC for Reach 2 for the Agua Fria
River (FDR).

2. The FCDMC reviewed the Reach 1 topo maps (8 sheets) that were digitized by
Cooper Aerial for change order #1. The district determined the digitized mapping

to be acceptable for final product.

c: Kofi Awumah (FCDMC)

N:\95006\ADMIN\67-05IMM. W61



COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014

(602) 264-6831
MEETING MINUTES
DATE: August 29, 1996
TIME: 10:30 A.M.
ATTENDEES: Pedro Calza (FCDMC)
Kofi Awumah (FCDMC)
Jack Moody (CVL)
Doug Both (CVL)
RE: Agua Fria River Floodplain Delineation Re-Study (FDR)
Contract FCD 95-05
CVL #95-0067-01
LOCATION: FCDMC
DISCUSSION/ACTION:

. The following items were discussed by CVL and the FCDMC.

1.

CVL explained to the FCDMC that the tic marks and stationing along the thalweg
for Reach 1 and Reach 3 would not correspond accurately with the cross section
stationing. The FCDMC said the tic marks and stationing along the thalweg is
desirable but not required. However, the control line reach lengths from the HEC-
2 should add up to a measured length along he thalweg.

The FCDMC said they would investigate the percentage difference or margin that
would be allowable to FEMA. If we couldn't meet this margin we could document
why we had the discrepancy. (In a subsequent telephone conversation with Kofi
Awumabh, he said a 10% discrepency is the maximum allowable.)

c: Kofi Awumah (FCDMC)

N:\95006NADMIN\67-054MM. W61



COE & VAN LOO CONSULTANTS, INC.
4550 N. 12th St.
Phoenix, AZ 85014

(602) 264-6831
MEETING MINUTES
DATE: October 4, 1996
TIME: 7:30 A M.
ATTENDEES: Pedro Calza (FCDMC)
Kofi Awumah (FCDMC)
Jack Moody (CVL)
Doug Both (CVL)
RE: Agua Fria River Floodplain Delineation Re-Study (FDR)
Contract FCD 95-05
CVL #95-0067-01
LOCATION: FCDMC
DISCUSSION/ACTION:

This meeting was held as a result of the public hearing for the Agua Fria River FDR on
September 30, 1996. Ron Raynor, a farmer with property west of Agua Fria and south of
Broadway Road, disputed the results presented at the hearing. Therefore, CVL has rechecked the
HEC-2 model and made comparisons with the Jerry R. Jones model.

These comparisons were presented to the FCDMC in this meeting. A change in the n values was
made to the model between sections 0.16 and 1.40. This change was significant in the overbanks
where there is farmland. CVL used an n value of 0.10 where Jerry R. Jones used 0.04. The n
value of 0.10 is defendable for the low flow depths expected in the overbank areas which are
typically crops of cotton or alfalfa. These n values are based on very large vegetation which is
documented in the manual Estimated Mannning's Roughness Coefficients for Stream Channels and
Flood Plains in Maricopa County, Arizona by the U.S. Geological Survey.

Another difference to the HEC-2 model was for the starting conditions. CVL used the slope area
method which caused a convergence to a starting water surface of 916.56. The slope area method
is appropriate due to the timing differences for the Gila River and the Agua Fria River. The
Jerry R. Jones HEC-2 used a starting water surface elevation of 919.0 which is based on the Gila
River backwater.

It was also discussed that the non-engineered levees cannot be counted on for remaining intact
with the expected, velocities and the potentially high depths of flow.

N:\95006NADMIN\G7-054MM. W61
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Public Notice

PUBLIC NOTICE
YOUR RIGHT TO KNOW

ANNOUNCEMENT OF

FLOOD HAZARD STUDY

The Flood Control District,
under the authority of the
Natij Flood Insurance Act
of (P.L. 90448), as
am d, and the Flood
Disaster Protection Act of
1973 (P.L. 93234), is funding
a detailed ra-studX of Flood
4azard for the Agua Fria
Jiver from the outiet of New
Naddell Dam to ' the
sonfiuence of Gila River. The
study is being performed for
“lood Control District by Coe
ind Van Loo Consultants,
nc. of Phoenix.

This study will examine
ind evaluate the flood hazard
ireas in the communities to
letermine the flood elevation
or this area. Those
slevations will then be used
o determine . the flood
asurance rates used by the
‘aderal Emergency
Aanagement Agency
FEMA). The re-study is to
valuate the effact of the
aduced flows in the Agua
ria River, due to the recent
ompletion of the New
Jaddell Dam. :

This announcement is
itended to -inform all
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levant technical information
 the attention of FCDMC/
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aricopa County.
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Q Buckeye Valley News 2,300
% Sun City Daily News - Sun  A-3 6/18/95 21,525
2 Sun Cities Independent 36,650
O The Wester 8,000
O West Valley View 24,455
O Wickenburg Sun 3,660

County set to study local flood plain

By BRUCE ELLISON
Staff writer

Completion of the New Waddell
Dam at Lake Pleasant two years ago
probably has reduced the chances of
flooding along the Agua Fria River
that forms the boundary between
Sun City and Sun City West.

The Agua Fria (Spanish for *cold
water’) feeds Lake Pleasant from the
north, above the dam.

With the new dam holding back
several times as much water as the
old, it may be possible for develop-
ment to occur in parts of the river
bottom where it now js prohibited,
officials believe.

That's one reason the Flood
trol District of Maricopa County is
about™o hire an engineering firm to

study the river and its potential to
flood.

“Everybody’s assumlng that the
flood plain (where building is lim-
ited or prohibited) will shrink," said
Pedro Calza, an engineer at the dis-
trict. “But we have to quantify the
threat and document that it's been

reduce
Af‘ter the study is completed in

about a year, Calza said, the results
will be sent to the Federal Emer-
gency Management Agency, which
has its own rules for defining a flood
plain. That definition also affects
whether loans can be granted for
construction in flood-prone areas,
and whether federal flood insurance
is available or required on property.

The land area involved is not
large, at least north of Grand.Ave-

‘nue, but some of the lower river
could prove attractive to developers,
especially if they use the remaining
flood plain for recreational
amenities, as Glendale has done with
its Paseo Park.

The zoning changes, if they occur. - '

probably won't be certain until late
1996. Several tracts of land that abut
the flood plain are up for sale.

One site that could be put to use is
a 160-acre tract on the south side of
the river, running from Peoria to
Olive avenues.

There has been. talk that it could
be used for a golf course and for
housing. Similar land just to the
south is in Peoria or unincorporated
parts of the county. Now a horse and
cattle farm, with irrigated pastures,
it also has for-sale signs posted.
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- For Immediate Release
August 8, 1995

AGUA FRIA RIVER IS FOCUS OF FLOODPLAIN STUDY

The Flood Control District of Maricopa County has begun a 12-month study to update maps
showing the limits of the 100-year floodplain along the Agua Fria River from its confluence with the
Gila River upstream to New Waddell Dam. A meeting to expiain the study and accept public
comment will be held from 6:30-7:30 p.m., Monday, August 28, 1995, at the Town of Youngtown

Clubhouse, 12030 Alabama Avenue.

The year-long study is prompted by changes to the existing floodplain resulting from
construction of New Waddell Dam. The bigger dam, with Lake Pleasant’s large reservoir, absorbs
more stormwater inflow, thereby reducing the volume of water that must be released during times of

heavy rains. This reduction in flows will change the boundaries of the 100-year floodplain below the

dam, prompting the need for new floodplain maps.

The study, which will cost $177.000. will establish new flood elevations for approximately 35
river miles along the Agua Fria River. Twenty-three river miles lie in unincorporated areas of the
County with the remaining areas crossing eight separate jurisdictions, namely; the cities of Surprise,
Youngtown, El Mirage, Peoria, Glendale, Phoenix, Avondale and Goodyear. The engineering firm of

Coe & Van Loo Consultants is on contract with the Flood Control District to perform the study.

Technical data and other information relevant to the study is being accepted by the District for
review and consideration. Persons wishing to provide information or comments should contact Kofi
. Awumah, Flood Control District of Maricopa County, 2801 West Durango Street, Phoenix, Arizona,
85009, telephone (602) 506-1501.

* * *



FLOOD CONTROL DISTRICT of Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009
Telephone: 506-1501/FAX: 506-4601

Flood Control District

AGUA FRIA RIVER FLOODPLAIN STUDY

A floodplain delineation study to update maps showing the limits of the
100-year floodplain along the Agua Fria River is being performed by the
Flood Control District of Maricopa County.

The study involves hydraulic analysis of the Agua Fria River from its
confluence with the Gila River, upstream to New Waddell Dam. The year-
long study is prompted by changes to the existing floodplain resulting

from construction of the new dam. With its larger reservoir (Lake Pleasant),
the dam absorbs more stormwater inflow, thereby reducing the volume of
water that must be released during times of heavy rains. This reduction in
flows will change the boundaries of the 100-year floodplain below the dam,
prompting the need for new floodplain maps.

A public meeting to explain the study and accept comments will be held
from 6:30-7:30 p.m., Monday, August 28, 1995, at the Town of Youngtown
Clubhouse, 12030 Alabama Avenue. Technical and other information
relevant to the study will be accepted for review and consideration during
the study. Such information should be submitted to Kofi Awumah, Flood
Control District of Maricopa County, 2801 West Durango Street, Phoenix,
Arizona, 85009, telephone 602-506-1501.

August 1995



Agua Fria River Delineation Study
Public Meeting

. Town of Youngtown Clubhouse - o
Monday August 28, 1995 LT
6:30pm-8:00pm e D)
ATTENDANCE | T s
Flood Control District E .T,:"} o )

Kofi Awumah, Project Manager iz
Jim Phipps, Public Involvement Coordinator

Consultant
Jack Moody, Project Manager, Coe & Van Loo Consultants, Inc.

Doug Both, Project Designer, Coe & Van Loo Consultants, Inc.

Town of Yountown

Daphne Green, Mayor

Art Semick, Councilman

Jim Trollen, Councilman

Bumett Miller, Building Inspector

William Kasanovich, Civil Defense Director
Bill Pressley, Planning & Zoning

. City of El Mirage
Jose Solarez, Town Manager

Other '
Sally Russell, County Planning & Zoning Commission

Eileen Greiss, Youngtown Civic Association
Gene Jensen, Sun City Homeowners Association

Residents (See attached attendance roster)

MEETING SUMMARY

The meeting was convened at 6:30 p.m. by Jim Phipps who welcomed those in attendance and
reviewed the evening’s agenda. He said the purpose of the meeting was to explain and answer
questions about a floodplain delineation study being performed along the Agua Fria River between

New Waddell Dam and the Gila River.

Mr Phipps said the study is prompted by changes to the existing 100-year floodplain resulting
from construction of New Waddell Dam. He said the study will take approximately 11 months
and will be followed by another public meeting to announce the results. He said the study could
not begin until the Corps of Engineers released the official "numbers" telling the District how
. much water would be released from the dam during a 100-year storm event. This information was

not available until recently.



Agua Fria Delineation Study Public Meeting
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Jack Moody of Coe & Van Loo Consultants explained the process to be used in conducting the
study. He said the study area can be divided into three distinct “reaches”. Reach one extends
from the Gila River upstream to Indian School Road. This reach has been extensively channelized

and hence the floodplain boundaries are likely to remain unchanged.

Reach 2 extends from Indian School Road to Jomax Road and is the area most likely to
experience changes in the floodplain. Mr. Moody said gravel operations, new development, bridge
construction and reduced flows from Lake Pleasant will impact the floodplain. He said new
topographic mapping is being produced for this reach of the river to account for the numerous
changes. New mapping will not be needed for the other reaches.

Reach 3 covers the area between Jomax Road and New Waddell Dam. Mr. Moody said this reach
is relatively undisturbed and minimal changes to the channel have occurred since the last mapping

was developed.

He said average flows along the river before the new dam was constructed was 95,000 cubic feet
per second (cfs). He said these flows have been reduced by approximately two-thirds above
Camelback Road (where New River joins the Agua Fria River) and by about half below the New -
River confluence. He cautioned the audience not to assume the floodplain boundaries in these
areas will shrink by the same percentage. He said the percentage reduction in flows does not
directly correlate to a similar reduction in the floodplain boundaries.

Mr. Moody said the results of the study will be submitted by the District to the Federal
Emergency Management Agency (FEMA) for use in updating Flood Insurance Rate Maps
(FIRMs). He said it will probably be two years before any new floodplain boundaries are

“officially” adopted by FEMA.

At this point in the meeting, a number of questions were asked by those in attendance. Some
people wondered if their property is currently in the Agua Fria floodplain. Staff offered to stay
after the meeting to review current FIRM maps to determine the status of their property.

Several residents wondered what would happen to Youngtown if New Waddell Dam burst. They
were told that a "dam break analysis" would have to be performed to determine the area of
inundation such a catastrophe would cause. Such a study would be the responsibility of the dam

operator.

Others asked if the impacts of New River Dam and the Arizona Canal Diversion Channel will be
considered when performing the study. Mr. Moody explained the reason for these structures and
said their impacts on the Agua Fria River have been taken into account.

Ronald Rayner, a local property owner, asked if changes in the Gila River floodplain resulting
from modifications to Roosevelt Dam will be considered when determining floodplain boundaries
‘at the confluence of the Agua Fria and Gila Rivers. The consultant said a new delineation for the
Gila River is being performed by the District and the information will be used in the Agua Fria

study.



Agua Fria Delineation Study Public Meeting
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Another person asked if there is space behind New Waddell Dam set aside for flood control. Mr.
Moody said the flood control benefits of the larger dam are a "side benefit". The dam was not
constructed for purposes of flood control. However, the operators of the new dam have adopted
an "operating procedure” which allows for increased storage of stormwater. It is this operating.
procedure which determines how much water will be released during storm events. The releases
to occur during a 100-year flood event are the numbers being used by the District to define the

new 100-year floodplain boundaries.

Jose Solarez, the El Mirage City Manager, expressed the hope that the study will identify the need
for additional channelization along the Agua Fria River. Kofi Awumah, the project manager for
the study, said no such project is currently planned. Mr. Phipps said floodplain delineation studies
do not propose structural solutions to flooding problems. Such studies simply define the
boundaries of the floodplain. Identifying needed flood control projects is a separate process.
Communities such as El Mirage are invited each year to submit proposed flood control projects to
the District for consideration. Such projects compete for funding with other projects submitted by
other communities or developed through the District’s Area Drainage Master Study program.

In response to questions about on-going development in the floodplain, residents were told that
floodplain use permits for Surprise and Youngtown are handled by the District, but other
communities along the river do their own floodplain management. Until the District’s floodplain
delineation study is completed, the old floodplain maps will be used to manage development along

the Agua Fria River.



. AGUA FRIA FLOODPLAIN DELINEATION STUDY
PUBLIC MEETING
Youngtown Clubhouse, 12030 Alabama Avenue
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® News...

From the Flood Control District of Maricopa Coi:l.nty

MEDIA ADVISORY

Contact: Elyse Coffey, 602-506-1501

FOR IMMEDIATE RELEASE
September 18, 1996

PHOENIX -- The Flood Control District of Maricopa County has concluded its one-year study of
changes to the floodplain along the Agua Fria River. A meeting to explain the findings of the
study will take place September 30 at 5:30 p.m. in Youngtown’s town Clubhouse, 12030 Alabama
Ave.

. The recently concluded study was prompted by changes to the existing floodplain due to the
construction of the New Waddell Dam that was completed in 1994.

Floodplains are areas along rivers that have limited potential for development because of the
likelihood they will flood. The floodplain designation also affects insurance rates and the types of
development that can occur in these areas.

The study examined a 35-mile area along the Agua Fria River and crosses the boundaries of eight
municipalities. They include: Surprise, Youngtown, El Mirage, Peoria, Glendale, Phoenix,
Avondale and Goodyear. Twenty-three river miles lie in unincorporated areas of the County.

The engineering firm hired by the District to conduct the study, Coe & Van Loo Consultants, will
be on-hand to explain the results of the study.

###



Agua Fria Re-Study
Public Meeting Minutes
September 30, 1996

Youngtown Clubhouse

X Those in attendance: Kofi Awumah, Project Manager
Elyse Coffey, P1IO
Jack Moody, Coe & Van Loo Consultants, Phoenix
Doug Both, Coe & Van Loo
Dave Johnson, Regulatory
Ron Nevitt, Floodplain
Shanna Yager, Floodplain
Residents (See attached attendance roster)

X The meeting was convened at 5:35 p.m. Elyse introduced the panel and Jack Moody was
the first to speak. He said the study looked at changes to the floodplain caused by the
completion of the New Waddell Dam. He explained the floodplain had been reduced by
30 percent and the floodway by 40 percent.

X Residents were given the opportunity to view the new floodplain maps that will be
submitted to FEMA and to meet personally with and ask questions of the consultants and
FCD employees.

Questions:

1. John Keegan: What is the study’s affect on 404 and 401 permitting?

2. Doug Nelson: If the floodway shrinks, is the new floodplain set in stone? When will the
new (MAPS) be sent to FEMA?

3. Burnett Miller: How does this reduction (of the floodplain) affect the channelization of
the river? The “FCD has $146 millionto spend. Why can’t we spend some at the Agua
Fria?” (This comment was raised in response to a woman’s complaint that she wants all-
weather crossings built at her very remote section along the Agua Fria.) Can we expect
to see some channelization along the Agua Fria in the next 10 years?

4. Ben Biery: Who decides (the FCD’s project) priorities?
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Flood Cbntrol District of Maricopa County 2501 est Durango-Phoenix+AZ 85009

Agua Fria River Re-Study

The Flood Control District of Maricopa County has completed its
re-study of the floodplain along the Agua Fria River from its
confluence with the Gila River upstream to the New Waddell

Dam. The construction of the new dam has changed the existing
floodplain delineation. If you own property in the existing
floodplain, you are encouraged to attend a public meeting on:

Monday, September 30, 1996
5:30 to 7:30 p.m.
The Tovwn of Youngtoan S
Club House
12030 Clubhouse Square

For more information, please contact:

Kofi Awumah, Project Manager, or

Elyse Coffey, Public Involvement Coordinator,
at 506-1501.

A sign language interpreter will be made available upon request within 72 hours notice. Alternative
format materials or FM or Infrared Listening Devices are also available upon request within 72 hours of
notice. Additional reasonable accommodations will be made available to the extent possible within the
time frame of the request. Contact David Brozovsky, Flood Control District ADA Coordinator, at
6025061501, if any of these services are required.
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2801 West Durango Street
Phoenix, Arizona 85009
(602) 506-1501

Flood Control District of Maricopa County

FACT SHEET

Floodplain delineation

The Flood Control District is required by
state law (ARS 48-3609) to delineate 100-
year floodplains, and to regulate floodplain
uses.

The floodplain delineation program began in
1973, when the Federal Emergency
Management Agency (FEMA) completed
several delineations. Since then, Federal
budgeting has shifted the burden to the local
level, forcing the District to become more
active in this role. Since 1986, the District
has delineated more than 800 miles of 100-
year floodplain in over 40 studies.

The purpose of floodplain delineation is to
identify potential flood hazard areas in order
to safeguard life and property.

The benefits of floodplain delineation are:

» Identification of flood hazards before
significant development occurs;

» Identification of flood hazards caused by
existing development;

» Determination of areas in need of flood
protection, and structures that may
require flood insurance;

» Minimize loss of life and property by
regulating floodplain development;

» Development of hydrological
information to address existing and
future drainage problems.

The District's fiscal policy, adopted by the
Board of Directors in 1988, suggests that up
to 2% of the annual budget be allocated for
floodplain management. With these funds,
staff identifies areas to be studied, contracts
for studies, conducts public meetings in the
study areas, and develops floodplain maps
based on the best available technical .
information.

The Board approves the contracts for
studies in public meetings, for which its
agenda is posted in a public place. Because
floodplain delineations follow stringent
technical guidelines, however, the Board is
not asked to act on the study results.

Instead, the floodplain studies are submitted
for review and approval to FEMA, which
ultimately will issue a Flood Insurance Rate
Map (FIRM) on the basis of the study
finding, after a 90-day review period for
technical comments.

Community involvement is an important
aspect of a floodplain delineation. City and
town officials are advised, and public
meetings are conducted at the outset of a
study and/or when a floodplain map is
developed in an attempt to advise residents
that floodplains have been identified. The
District uses any of several means to alert
residents to its study results: articles and
legal ads in local and regional newspapers,
association newsletters, cable television,
utility bills, and posters.

Floodplain delineation results in safer, wiser
development of our resources, and can have
monetary rewards, too. Our active
floodplain delineation program is partly
responsible for the 15% reduction in flood
insurance premiums for residents of the
unincorporated area of the county.

The District received national recognition
for its progressive actions to protect life and
property by identifying flood hazard areas
and by enforcing floodplain regulations
from the Association of State Floodplain
Managers as recipient of its Local Award
for Excellence in 1992.
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The completion of the New Waddell Dam has had a major impact on the flow of waters within
the Agua Fria River. The current official floodplain maps do not reflect the new dam’s impact on
the river’s floodplain. The larger dam impounds more stormwater, thereby reducing the volume
of water that must be released during times of heavy rains. This reduction in flows has changed
the boundaries of the 100-year floodplain along some areas of the Agua Fria River. These
changes, and where they occur, are contained in the results of the Agua Fria Re-Study.

The study establishes new flood elevations for about 36 miles of the river, extending from the
New Waddell Dam to tl;e Gila River. Twenty-three river miles lie in unincorporated areas of the
County. The remainingarea crosses eight jurisdictions. They are: Surprise, Youngtown, El

-menx Road. There are many on-going gravel mining
'the river. In addition, the Grand Avenue bridge has been
floodplain delineaﬁon was completed in the 1980s.

Waddenpam. This mch is relatively undisturbed.

p has been reduced from 15,250 to 10,285 acres. This
the ﬂoodplain. Also the ﬁoodway corridor has been reduced
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115TH; INDIAN SCHOOL PARTNERS
3612 W Dunlap Ave
Phoenix Az 85051

0 EL, MIRAGE PART
35 E Onyx Ave
cottsdale Az 85253

85 DYSART ASSOCIATES LTD PTN
4835 E Onyx Ave
Scottsdale Az 85253

A T;S F
1 Santa Fe Plaza 5200 E Sheila
Los Angeles Ca 90040

ADAMS ERNEST E
4345 E Fremont Rd
Phoenix Az 85040

AGUA FRIA INDUSTRIES 335 E Palm Ln
Phoenix Az 85004

AGUA FRIA INDUSTRIES
NC

3805 N 34th Ave
Phoenix Az 85017

AGUILAR JOSE N
4546 W Bethany Home Rd
Glendale Az 85301

AGUIRE MIKE;BEVERLY G 5534 Echo St
Los Angeles Ca 90042

AGUIRRE MARTIN;BEATRIZ 6248 W Keim Dr
Glendale Az 85301

AGUIRRE TOMASA
PO Box 463
El Mirage Az 85335°

ALLIED CONCRETE INC
PO Box 52012
Phoenix Az 85072

ALLIED CONCRETE INC
PO Box 14737
Phoenix Az 85063

ALLIED CONCRETE INC
1801 E University Dr
Phoenix Az 85034

AREZ ALVARO;MARIA 11705 River R4
Mirage Az 85335 ’
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ALVAREZ RUDY JOE;R EMMA PO Box 556
El Mirage Az 85335

TOR FRED L;JANIS S Rr 1 Box 27
odyear Az 85338

AMERICAN CONTINENTAL CORP
2735 E Camelback Rd
Phoenix Az 85016

AMERICAN LEGION POST 61 CRANDALL PALMER
PO Box 849
Avondale Az 85323

ANDERSON CECIL A;SALLY J 11626 W Rose Garden Ln
Sun City Az 85373

ANDERSON LYLE
7373 N Scottsdale RdA #C-226
Scottsdale Az 85253

ANDERSON LYLE H
1640 Skyline Tower
Bellevue Wa 98004

ANGULO ROMAN;MARIA H 8466 W Peoria Ave
Peoria Az 85345

EX PROPERTY;TRACK EXCHANGE INC
036 Washington St
Hanover Ma 02339

ARISMENDEZ CYNTHIA R PO Box 1178
El Mirage Az 85335

ARIZ TITLE GUAR;TR CO TR 5141 N 40th St
Phoenix Az 85018

ARIZMENDEZ EMILIA
PO Box 1112
El Mirage Az 85335

ARIZMENDEZ JOHNNY ; YOLANDA
13317 S A st
El Mirage Az 85335

ARIZMENDEZ RAMON
11737 Valentine St
El Mirage Az 85335

ARIZONA BAPTIST RETIREMENT CENTERS 11315 W Peoria Ave
Youngtown Az 85363

.IZONA BAPTIST RETIREMENT CENTERS INC 300 W Osborn R4 #100
hoenix Az 85013

ARIZONA PUBLIC SERVICE CO
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PO Box 2591
Phoenix Az 85002

ARTZONA SAND,ROCK CO PO Box 52012

‘hoenix Az 85072

ARIZONA STATE DEPT OF TRANS
205 8 17th Ave
Phoenix Az 85007

ARIZONA STATE DIV OF EMERGENCY SERV
5636 E Mcdowell Rd #D
Phoenix Az 85008

ARIZONA STATE LAND DEPARTMENT
1616 W Adams St
Phoenix Az 85007

ARIZONA STATE OF
5636 E Mcdowell Rd #341 Phoenix Az 85008

ARIZONA STATE OF
5636 E Mcdowell R4
Phoenix Az 85008

ARIZONA STATE OF
1700 W Washington St
Phoenix Az 85007

ARTZONA STATE OF

5 8 17th Ave
oenix Az 85007

ARIZONA STATE OF
206 S 17th Ave
Phoenix Az 85007

ARIZONA STATE OF
100 W Washington St
Phoenix Az 85003

ARIZONA STATE OF DEPT OF TRANS
205 8 17th Ave #330e
Phoenix Az 85007

ARIZONA STATE OF DIV OF EMER SERVICES
5636 E Mcdowell R4
Phoenix Az 85008

ARIZONA TITLE INS;TR CO TR
111 W Monroe St
Phoenix Az 85003

ATCHISON TOPEKA;SANTA FE RAILWAY CO
920 SE Quincy St

‘peka Ks 66612

AVONDALE CITY OF
PO Box 158
Avondale Az 85323
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AVONDALE CITY OF
PO Box 338

.ondale Az 85323

AVONDALE CITY OF
501 W Van Buren St #A
Avondale Az 85323

AVONDALE CITY OF
525 N Central Ave
Avondale Az 85323

AVONDALE CITY OF
1007 S 3rd st
Avondale Az 85323

Aldaco Jovita
11713 Valentine St
El Mirage Az 85335

Aldaco Jovita C
PO Box 1164
El Mirage Az 85335

Arizona Baptist Retirement C
Youngtown Az 85363

Arizona Sand
PO Box 52012
Phoenix Az 85072

BAKER DAN S;ANNA MARIA 12857 W Pasadena Ave
Litchfield Park Az 85340

BAKER DELLIT E;EULORA PO Box 284
Tolleson Az 85353

BAKER WILBUR LEE;LOIS JUNE
2304 N 119 Ave
Phoenix Az 85039

BAN JAMES JOSEPH;ALICE L 5634 S Dysart Rd
Avondale Az 85323

BARKLEY ROBERT F;ESTES FRANK H
5810 N 59th Ave
Glendale Az 85301

BARNES MICHAEL T
20819 N 118th Ave
Peoria Az 85345

!YHAM EDYTHE J

331 E Highland Ave
Phoenix Az 85012
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BCW INC
2625 S 19th Ave
Phoenix Az 85009

BELL EARL;MARGARET;CARROLL HOLLY ETC
3189 Belair Ct
Camarillo Ca 93010

BELL PAUL A;BETTIE M;C L;A L CAMP
3837 8 Litchfield R4 Goocdyear Az 85338

BENHAM JAMES TR
218 Western
Avondale Az 85323

BGWM-~-10 PRT;D;A COWLEY 5510 E Washington St
Phoenix Az 85034

BILLINGSLEY FRANKLIN A 13131 W Indian Springs Rd
Goodyear Az 85338

BOCHAT MILTON W
2308 E Missouri Ave
Phoenix Az 85016

BOONE MARY AGNES
425 N 8th st
Avondale Az 85323

QOI‘Z CHARLES H:;E VERDELL
028 W Whitton Ave
Phoenix Az 85019

BOUTIN BERTRAND;SANDRA C 11838 W Rose Garden Ln
Sun City Az 85373

BOUTIN JEAN C;LINDA M 12411 N 22nd Ave
Phoenix Az 85029

BOWLES ANN; THOMAS M CAMPBELL
PO Box 459
Santa Cruz Ca 95061

BRAINARD WILLIAM C
1118 N Villa Nueva Dr
Litchfield Park Az 85340

BRAVO REGINALDO; JOSPHINE PO Box 56
Waddell Az 85355

BROCK RONALD W;ALICIA M PO Box 424
Laveen Az 85339

.OYLES JAMES L;CATALINA PO Box 337
tchfield Park Az 85340

BUCHANAN GORDON J;DUANE
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12835 W Pasadena Ave
Litchfield Park Az 85340

BUCKEYE IRRIG CO

0 Box 726
‘mkeye Az 85326

BUCKEYE WATER CONS;DRAINAGE DIST PO Box 726
Buckeye Az 85326

BURNELL O C;SYLVIA
PO Box 2130
Litchfield Park Az 85340

BUTCHER DANIEL J;KENNETH A;STEVEN W
10 E Bell Rd #1008
Phoenix Az 85022

C A NORRIS ENTERPRISES LTD
6528 E Bar Z Ln
Scottsdale Az 85253

CALIFORNIA PORTLAND CEMENT COMPANY
2025 E Financial Way #200
Glendora Ca 91741

CALMAT CO ARIZONA
1801 E University Dr
Phoenix Az 85034

CALMAT LAND CO
3200 N san Fernando Rd
Los Angeles Ca 90065

QLZADA STEVE;VIRGIE PO Box 911

El Mirage Az 85335

CAMACHO JOSE;ROSE L
13321 B st
El Mirage Az 85335

CAMACHO MANUEL C;JUAN C PO Box 278
El Mirage Az 85335

CAMACHO SALVADOR;MARIA S 13208 Main St
El Mirage Az 85335

CAMPOS GREGORIO;MAGDALENA M PO Box 324
El Mirage Az 85335

CAMPOS LILIA
PO Box 890
Cashion Az 85329

CARIOCA COMPANY THE
2601 W Dunlap Ave #5
Phoenix Az 85021

CARR JOHN A;DOLORES A 11117 W Campbell Ave
Phoenix Az 85039
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CARRILLO ARNOLDO;MARSELINA
11710 River R4
El Mirage Az 85335

ATALAN ROBERT
PO Box 823
E]l Mirage Az 85335

CAVAZOS FEDERICO;LORENZA PO Box 605
El Mirage Az 85335

CAVAZOS LORENZA R
13618 Main St
El Mirage Az 85335

CENTRAL DEVELOPMENT ENTERPRISES LTD
PO Box 26
El Mirage Az 85335

CHAIDES JOSE L
PO Box 1482
Surprise Az 85374

CHAM ANN H
7542 E Minnezona Ave
Scottsdale Az 85251

LER STEWART R;MARJORIE H
008 W Butler Dr
Phoenix Az 85051

CHARLES R;NINA A LEARNARD TRUST
12825 W Pasadena Ave
Litchfield Park Az 85340

CHAS ROBERTS AIR CONDITIONING INC
9828 N 19th Ave
Phoenix Az 85021

CHAVEZ FRANCISCO J
11718 Valentine St
El Mirage Az 85335

CHICAGO TITLE;TRUST CO TR
111 W Washington St
Chicago I1 60602

CHILCOTT RANCHES LTD 1128 N Las Palmas Ave
Los Angeles Ca 90038

CH OF GOD IN CHRIST MENNOITE
Box 313
oundridge Ks 67107
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CHURCH OF GOD OF SURPRISE
PO Box 1501
Surprise Az 85374

SNEROS JOSE A
O Box 409
El Mirage Az 85335

CITIBANK ARIZONA
3300 N Central Ave
Phoenix Az 85012

CITY OF EIL. MIRAGE
PO Box 26
El Mirage Az 85335

CLAYTON A ARNOLD;OLIVE L TR
Rr 1 Box 53
Litchfield Park Az 85340

COBOS SAUL
PO Box 272
El Mirage Az 85335

COLBERT NANCY E
5652 S8 Dysart Rd
Avondale Az 85323

COLBERT ROY L
12752 W Southern Ave
Avondale Az 85323

COMACHO SALVADOR C JR;MARIA P
13304 B St
El Mirage Az 85335

COOPER FREIDA N EXECT 10814 W Vista Ave
Glendale Az 85307

CORONA DOMINGO; JUANA PO Box 1276
El Mirage Az 85335

CORRAL ADRIEL
PO Box 775
Avondale Az 85323

COWLEY DIXON D
5510 E Washington St
Phoenix Az 85034

COWLEY DIXON DiALICE N 3303 8 40th st
Phoenix Az 85040
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CULP ROBERT
6229 W Windsor Ave
Phoenix Az 85035

CUPP MARJORIE B
1288 Ironwood St
Boulder City Nv 89005

california Portland Cement C
2400 N Central Ave # #308
Phoenix Az 85004

California Portland Cement C
2025 E Financial wWay #200
Glendora Ca 91741

Carl Lafferty
1602 E Juniper Ave
Phoenix Az 85022

Cervantes Olegario O & Lambe
PO Box 251
El Mirage Az 85335

Coyote Lakes Joint Venture
Peoria Az 85381

BHL ROBERT E;JEAN A 2717 N 4th st
.agstaff Az 86004

DAHL ROBERT E;JEAN A 30 Pinto Ct
Flagstaff Az 86004

DAVIDSON STEVEN A;MARY ELIZABETH
5039 N 128th Dr
Litchfield Park Az 85340

DEEMER EDWARD;ELIZABETH PO Box 849
Blue Ridge Ga 30513

DEL RIO DAIXIRY
2420 S 125th Ave
Avondale Az 85323

DELGADO PEDRO;JULIA A 6008 N 62nd Dr
Glendale Az 85301

DESERET TITLE HOLDING CORP
50 E North Temple
Salt Lake City Ut 84150

TAZ ARNOLD

15112 W Tierra Buena Ln Surprise Az 85374

Page 9
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DOCKSTADER IONA A TR 13027 N Joan D Arc Ave
Phoenix Az 85032

N MILLER TRUCKING INC 616 E Papago Dr
empe Az 85281

DREISESZUN HERBERT E;PATRICIA A
PO Box 10775
Phoenix Az 85064

DTHC-ARIZONA
50 E North Temple
Salt Lake City Ut 84150

DTHC-~-ARIZONA CORP
60 E South Temple #780
Salt Lake City Ut 84111

DUENZ VALENTINE R;MARIA
113302 B st
El Mirage Az 85335

DULL MAX J;BARBARA K 1021 11th st
Dewitt Ia 52742

DYCAM ASSOC
3200 E Camelback Rd #259 Phoenix Az 85018

QSART ROAD VISTA VIEWS LIMITED PARTNERS
9550 W Van Buren St #22 Tolleson Az 85353

Dreigeszun Herbert E & Patri
PO Box 1077%
Phoenix Az 85064

EAGLE TAIL LAND DEVELOPMENT LTD PO Box 4241
Tubac Az 85646

EASTERN SAVINGS BANK 11350 Mccormick R4 #200 Hunt Valley Md 21031

EL MIRAGE CITY OF
12206 Wells St
El Mirage Az 85335

EL MIRAGE CITY OF
PO Box 26
El Mirage Az 85335

EL MIRAGE;GLENDALE PARTNERS
5333 N 7th st #224
Phoenix Az 85014

ELDERCARE CENTERS INC 4070 Laurel Canyon Blvd Studio City Ca 91604
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ELY DORENE M
Box 403
CGoodyear Az 85338

‘II!LERSON CHARLES E

3523 W Citrus Way
Phoenix Az 85019

ENCINAS MIGUEL F;REMEDIOS
PO Box 896
El Mirage Az 85335

ESTRELLA INVESTMENT GROUP LTD
730 W Maryland Ave
Phoenix Az 85013

FARNUM EDDY W;JOAN C 3074 N 87th Ave
Phoenix Az 85037

FEARS CECIL F;MARGARET 11717 W Harmony Ln
Peoria Az 85345

FEDERAL DEPOSIT INSURANCE CORPORATION ET PO Box 7549
Newport Beach Ca 92658

FIELDS CLYDE W;PATRICIA
5410 W Tierra Buena Ln
Glendale Az 85306

FIELDS JAMES L;EDITH 23030 N 108th Ave
Sun City Az 85373

FINLEY HIBBERT INVESTMENT
6528 E Bar 2 Ln
Paradise Valley Az 85253

FIRST AMERICAN TITLE INS CO TR
2198 E Camelback Rd #305 Phoenix Az 85016

FIRST AMERICAN TITLE TR 5141 N 40th St
Phoenix Az 85018

FIRST ASSEMBLY OF GOD OF PHX AZ INC
13613 N Cave Creek Rd
Phoenix Az 85022

FLORES SEFERINA
PO Box 1012
El Mirage Az 85335

RSYTHE HENRY KIRK;MARSHA
249 N 12th st
ocenix Az 85022
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FRANCIS X MORRISON SR TRUST
1927 W Clarendon Ave
Phoenix Az 85015

.RANCO LUIS A;MARY
1420 N 82nd Dr

Peoria Az 85345

FULGENCIO J A;MARIA G 13202 B St
El Mirage Az 85335

FULTON VIRGIL D;MARTHA P 11835 W Harmony Ln
Sun City Az 85373

Farrer Robert J
10225 W Thunderbird Blvd Sun City Az 85351

Farrer Robert J
9849 W Thunderbird Blvd Sun City Az 85351

First American Title Tr 3995
Phoenix Az 85003

Freund Palmer O & Helen
13246 N 113th Ave
Youngtown Az 85363

G-H HOLDINGS CORP INC PO Box 47127
Dallas Tx 75247

GARCIA ADOLFO H;MARY DEL CARMEN
11738 Valentine St
El Mirage Az 85335

GARCIA JUAN H;RAMONA R 2601 S 127th Ave
Tolleson Az 85353

GARCIA OSCAR F;HORTENCIA PO Box 340
El Mirage Az 85335

GARCIA RAUL MARCUS
PO Box 340
El Mirage Az 85335

GARDNER KATHERINE L
3828 S Vermeersch Rd
Avondale Az 85323

GAYTAN LUCINDO;DOLORES ADRIANO

Box 1472
Mirage Az 85335

GEROLD JERI ANN
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340 W Palo Verde Dr
Phoenix Az 85013

RTNNOW KARL W;LORRAINE 10232 N 112th Ave
..m City Az 85351

GLEN-HARBOR JOINT VENTURE
2231 E Camelback Rd #400 Phoenix Az 85016

GLEN-HARBOR JOINT VENTURE
3800 N Central Ave
Phoenix Az 85012

GLENDALE CITY
5850 W Glendale Ave
Glendale Az 85301

GLENDALE CITY OF
PO Box 1556
Glendale Az 85311

GLENDALE CITY OF
7022 N 58th Dr
Glendale Az 85301

GLENDALE CITY OF
7022 N 52nd Ave
Glendale Az 85301

GOMEZ AUNCENSIA
PO Box 1103
El Mirage Az 85335

GOMEZ FELIPE R;RITA R PO Box 1642
El Mirage Az 85335

GOMEZ GENOVEVA T
13213 s A st
El Mirage Az 85335

GOMEZ IGNACIO;MARIA LUISA
PO Box 481
El Mirage Az 85335

GONSALEZ CRESPEN;MARGARA 1010 S Orange St
Escondido Ca 92025

GOODALL JOHN A;CHRISTINE Rte 1 Box 1101
Tolleson Az 85353

chfield Park Az 85340

‘DWIN MONTE R;BARBARA 5031 N 128th Dr

GRAVEL RESOURCES OF ARIZONA
2246 S Mcclintock Dr #2 Tempe Az 85282
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GRAVEL RESOURCES OF ARIZONA
PO Box 1776

.empe Az 85280

GRAVEL RESOURCES OF ARIZONA
2005 W 14th st #105
Tempe Az 85281

GRAVEL RESOURCES OF AZ 500 W Broadway Rd #111
Tempe Az 85282

GRAVES C E TR
PO Box 23291
Phoenix Az 85063

GREEN TED W;BRENDA L 5824 S Dysart
Tolleson Az 85353

GREY DOG INC
PO Box 4074
Cave Creek Az 85331

GRIMALDO JUANA;REYNA;MARGARET
PO Box 1104
El Mirage Az 85335

"I!?HTERREZ FILOMENO
0 Box 180

El Mirage Az 85335

GUTIERREZ RAYMUNDO F 9422 8 Calle Sahuaro
Guadalupe Az 85283

GUY MARC A;ELLA L
3664 S Vermeersch Rd
Tolleson Az 85353

General Properties Inc 5340 W Luke Ave
Glendale Az 85301

Glendale City Of
PO Box 1556
Glendale Az 85311

Glendale City Of
5850 W Glendale Ave
Glendale Az 85301

Goossen Irv W & Imogene
undridge Ks 67107

Gregory Lewis E
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Youngtown Az 85363

COCK WILLIAM R
822 W Orange Dr
itchfield Park Az 85340

HARDGE RITA
13317 Main St
El Mirage Az 85335

HARDGE VARREE;REOL
PO Box 402
El Mirage Az 85335

HARDY GORDON L;DONNA CO~-TR
4207 E Palo Verde Dr
Phoenix Az 85018

HARE DOLORES
11625 Ash st
El Mirage Az 85335

HARRIS DON R
6803 W Evans Dr
Peoria Az 85381

HAYES TRUST
636 Armstrong Ave
lmes Pa 19043

HAYT LESTER J SR TR
902 W Palm Ln
Phoenix Az 85007

HEMPELMAN INVESTMENTS 6020 W Myrtle Ave
Glendale Az 85301

HENSLEY HILDA S
495 N Major Dr
Beaumont Tx 77706

HERNANDEZ INEZ M
PO Box 653
El Mirage Az 85335

HERNANDEZ MANUEL M;MARIA PO Box 966
El Mirage Az 85335

HERNANDEZ PABLO LOPEZ;MARIA DEL CARMEN PO Box 609
El Mirage Az 85335

‘II!EJK KARL P

12808 W Orange Dr
Litchfield Park Az 85340



00000000.CDV Page 16

HUERTA GENARO M;ALEJANDRA R
917 River Rd
El Mirage Az 85335

I 10 PAPAGO PARTNERSHIP 7801 N Black Canyon Hwy Phoenix Az 85021

IMLAY LORAN;GLORIA
1680 Yale Ave
Chula Vista Ca 91913

INDIAN SCHOOL VII EL MIRAGE LTD PART
10320 W Indian School R4 #A
Phoenix Az 85037

INDIAN SCHOOL WEST LTD PTN
2421 E Southern Ave #7
Tempe Az 85282

ITT FINANCIAL SERVICES 3524 E Indian School Rd Phoenix Az 85018

IVAN;GLADYS QUASS TRUST PO Box 23291
Phoenix Az 85063

J;R LIMITED
14425 N 5th Pl
Phoenix Az 85022

.ACOBSEN LAWRENCE E;SHARON G
12812 W Pasadena Ave
Litchfield Park Az 85340

JAMES WELLER INC
14682 N 74th St
Scottsdale Az 85260

JAMES;MARIE DAY FAMILY TRUST
446 Littlejohn R4
Yuba City Ca 95993

JARRELL RONALD L;CHARLOTTE A
PO Box 1644
Avondale Az 85323

JARRELL RONALD L;CHARLOTTE A
PO Box 424
Laveen Az 85339

JARRETT CLYDE VERNON 5201 N 18th Pl
Phoenix Az 85016

JOHNSON EMILLIANO E;LYNN 11129 W Campbell Ave
Phoenix Az 85039

JOHNSON STEWART CO
1635 N Alma School Rd
Mesa Az 85201
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JOHNSON STEWART CO
1564 N Alma School RdA

.esa Az 85201

JONES R C;JOY .
13344 W Southern Ave
Avondale Az 85323

JONES ROGER A;JARVIS SHERYL LYNN TR
PO Box 473
Cave Creek Az 85331

James G Trout
4015 E Fawn Dr
Phoenix Az 85040

Joseph Urban Family Trust
Po Box 3054
Scottsdale Az 85271

Joseph Urban Family Trust
Po Box 32536
Phoenix Az 85064

KADISH J W;H A;BOCKOVEN F K;LEFLER A K
14400 Villa Woods Pl
Pacific Palisades Ca 902

IGLEY GARY D;RUTH L 6868 Wheatland Rd N #A
fizer Or 97303

KERR KEITH
950 Escondido Ave
Vista Ca 92083

RKETTELSEN DALE;MIKE REIMERS
PO Box 156
Jamestown Nd 58402

KIWANIS CLUB OF LITCHFIELD
PO Box 183
Litchfield Park Az 85340

RKOEHN LESTER R;ROSA M PO Box 1055
El Mirage Az 85335
KUHN FRANK L;HELEN R 12819 W Orange Dr

Litchfield Park Az 85340

LAGESCHULTE ROSS H;JUNE 6940 W Voltaire Ave
Peoria Az 85381

LARKIN CATTLE CO
e 1 Box 110
»lleson Az 85353

LAKIN CATTLE CO
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4456 S Dysart R4
Avondale Az 85323

ANDIS TIMOTHY KEITH;MICHELLE LYNN 11121 W Campbell Ave
‘\oenix Az 85039

LANTZ SAMUEL D
11105 W Campbell Ave
Phoenix Az 85039

LAPIN ANNA
11510 W Langford Ct
Youngtown Az 85363

LAUGHTON GEORGE E;SHERRILL E
25635 N 113th Ave
Sun City Az 85373

LAWRENCE WILLIAM R TR 12819 W Pasadena Ave
Litchfield Park Az 85340

LCM 1981 a
15806 N Nicklaus Ln
Sun City Az 85351

LEE B BROWN FAMILY INVESTMENTS L L C
4515 N Royal Palm Cir
Phoenix Az 85018

Q GENG HAN ROYER TRUST LITCHFIELD ELEMENTARY SCHOOL DST # 79
3 E Plaza Cir
Litchfield Park Az 85340

LONG JOHN F;MARY P
PO Box 14029
Phoenix Az 85063

LOPEZ JESUS E;MARY ANN ROMERO
PO Box 8
Santa Margarita Ca 93453

LUNDBERG HAROLD N;ESTHER C CO-TR
8677 W Ironwood Dr
Peoria Az 85345

LeDe' Darrel & Norma Florence Az 85232

M L, PARTNERSHIP
2308 E Missouri Ave
Phoenix Az 85016

M R C LAND;DEV CORP
7117 E 3xd Ave
Scottsdale Az 85251

M;F INVESTMENTS;MARQUIS L TOLIVER II
2014 E Pebble Beach Dr
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Tempe Az 85282

MAHAFFEY WILLIAM J;HELENE J
811 N 113th Ave
n City Az 85373

MANCILLAS ANGEL JR;MARY
PO Box 1183
Nipomo Ca 93444

MARCIOPA HABITAT FOR HUMAINTY INC
PO Box 189
Sun City Az 85372

MARICOPA CNTY MUN WATER CONS DIST NO 1
PO Box 260
Waddell Az 85355

MARICOPA CO OF
111 8 3rd Ave
Phoenix Az 85003

MARICOPA COUNTY
301 W Jefferson St
9th Floor

Phoenix Az 85003

MARICOPA COUNTY HIGHWAY DEPT
3325 W Durango St
oenix Az 85009

MARICOPA COUNTY MUN WTR CONS DIST 1
PO Box 730
Peoria Az 85380

MARICOPA COUNTY MUNI WATER CONS DIST #1
PO Box 260
Waddell Az 85355

MARONEY ELLEN J
5646 S Dysart R4
Avondale Az 85323

MARSHALL LAYWONDER
13325 Main St
El Mirage Az 85335

MCCLURE RONALD L;ROY E 4405 N 103rd Ave #148
Phoenix Az 85037

MCKINNEY ROBERT S;DONNA
12891 W Pasadena Ave
Litchfield Park Az 85340

ENDOZA JOSE A;MARIA E Box 344
1 Mirage Az 85335
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MERCADO FILEMON;VIOLETA 3143 W Echo Ln
Phoenix Az 85051

RON GREGORY W;CHRISTINA D
101 W Campbell Ave
oenix Az 85039

MESTA HECTOR;MARLEA
20816 N 119th Ave
Peoria Az 85345

MILLER EDMUND;MARY A 12000 W Northern Ave
Peoriax Az 85345

MILLER H DARRON;DEBRA K 718 E Calle Adobe Ln
Goodyear Az 85338

MINNICKS JAMES F;SUZAN D 4417 N 106th Ave
Phoenix Az 85037

MIRANDA NATIVIDAD PENA 16045 N Verde St
Surprise Az B5374

MIRELES ALFONSO JR
PO Box 1206 .
El Mirage Az 85335

QIRELES ARTHUR V;NONA T PO Box 861
El Mirage Az 85335

MIRELEZ GUADALUPE
PC Box 854
El Mirage Az 85335

MITCHELL DENNIS STUART;GAIL SHARRON 1221 N 8th St #62
Avondale Az 85323

MONTANO MARTIN A;NORMA 6015 W Olive Ave
Glendale Az 85302

MONTGOMERY JAMES D;NANCY 12817 W Orange Dr
Litchfield Park Az 85340

MOORE LINDA
PO Box 2216
Martinez Lake Az 85364

MOORE OLIVER;AUGCUSTINE PO Box 151
El Mirage Az 85335

MOORE OLIVER;IRENE
PO Box 151
El Mirage Az 85335
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MORA JULIAN;CECILIA
12620 W Rio Vista

.Jlleson Az 85353

MORALES CESAR I;MATILDE
Box 1090
El Mirage Az 85335

MORAN ERNEST;CORTEZ NICOLAS
PO Box 864
Avondale Az 85323

MORGAN GENE;PAULA
PO Box 181
Avondale Az 85323

MORROW ROSE TR
3901 W Edgemont Ave
Phoenix Az 85009

MUCHO DINERO INC
1111 Las Vegas Blvd S
Las Vegas Nv 89104

MUCHO DINERO INC
1555 E Flamingo Rd
Las Vegas Nv 89119

MUCHO DINERO INC
111 Las Vegas Blvd S
Las Vegas Nv 89101

MULLAN GERALD J;DEBORAH
21731 CGreater Mack Ave
St Clair Shores Mi 48080

McGuire Gloria Lee
Youngtown Az 85363

Mullan Gerald J & Deborah L
St Clair Shores Mi 480

NATIONAL ACCOMODATIONS INC
2600 W Magnolia Blvd
Burbank Ca 91505

NEONATAL SPECIALISTS LTD 2244 E State Ave
Phoenix Az 85020

JOY MINISTRIES
1304 N 91st Dr
Peoria Az 85345
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NEWELL JAMES ELTON;JUDY RENEE
3808 S Vermeersch Rd
Avondale Az 85323

VAR STANLEY B;EMILY 7050 NW Grand Ave
‘?endale Az 85301

Niedner Elsie O
Youngtown Az 85363

OCCHILINE MARIA
13324 Main St
El Mirage Az 85335

OLIVER ROBERT J;LINDA 13640 Rayen St
Arleta Ca 91331

OLSEN WALLACE S8 JR TR 255 Cadwell Dr
Springfield Ma 01104

OLSON GARFIELD B JR;SHIRLEY
PO Box 306
Cashion Az 85329

OLYMPIA LAND COMPANY 3741 E Pasadena Ave
Phoenix Az 85018

QFORD JACK C JR
16 S Dysart Rd

Avondale Az 85323

P V 8 ASSOC LTD
1359 Brentwood St
Lakewocod Co 80215

PACE ODA S
1195 Mohave Dr
Riviera Az 86442

PACIFIC AMERICAN PROPERTY EXCHANGE
2100 Main St #400
Irvine Ca 92714

PANTOJA GREGORIA V
PO Box 884
El Mirage Az 85335

PARKER WILLIAM G;SHARON
157 E La Cienega Ave
Goodyear Az 85338

QU(S;SONS OF SUN CITY INC
Box 1158

Sun City Az 85372
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PARKS;SONS OF SUN CITY INC
11217 W Nevada Ave
Youngtown Az 85363

TTINI ALICE
42 W Roeser Rd
Phoenix Az 85041

PEARCE DIXIE M TR
1112 41st Pl NE
Bellevue Wa 98007

PEDREGO REYNALDO; GUADALUPE
PO Box 1159
El Mirage Az 85335

PEDROZA ROGELIO R;ESPERANZA R
13325 B st
El Mirage Az 85335

PENNINGTON STEVEN W;JACQUELINE C
13045 W Hidalgo Ave
Avondale Az 85323

PENNY RICHARD J;ENID BERNARD
Rr 2
West Point NE 68788

PEORIA CITY OF
PO Box 4038
oria Az 85380

PEREZ TRINIDAD
PO Box 1168
Buckeye Az 85326

PETERSON JOHN W;AMY K PO Box 353
Litchfield Park Az 85340

PETERSON VERNON Rj;AGNES
10050 N 112th Ave
Sun City Az 85351

PHILLTIPS ALICE
12865 W Pasadena Ave
Litchfield Park Az 85340

PHILLIPS JOHN J
6710 N 58th Dr
Glendale Az 85301

PHOENIX CITY OF
324 W Adams St
Phoenix Az 85003

QJENIX CITY OF
4 N Central Ave #4165
Phoenix Az 85004
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PHOENIX GOSPEL MISSION INC
440 W Washington St
Phoenix Az 85003

Q‘OENIX REALTY PARTNERS L P
7540 Detroit Rd #201
Westlake Oh 44145

PHOENIX WESTERN GATEWAY ASSOC LTD PART
7505 E 6th Ave #100
Scottsdale Az 85251

PINA MANUEL G;OTILIA S 13320 8§ A St
El Mirage Az 85335

PIONEER TRUST CO OF AZ TR 11265
PO Box 26200
Tucson Az 85726

PIONEER TRUST CO OF AZ TR 11265
6245 E Broadway Blvd #400
Tucson Az 85711

PIONEER TRUST CO TR 20779
2020 N Central Ave #170 Phoenix Az 85004

PIZANO ELVIRA
PO Box 628
El Mirage Az 85335

OMPA JOSEPH R JR
6710 N 58th Dr
Glendale Az 85301

POMPA JOSEPH R JR
PO Box 554
Glendale Az 85311

PRUETT BILLY M;SUSAN A 11125 W Campbell Ave
Phoenix Az 85039

PVS ASSOCIATES LTD
1359 Brentwood St
Lakewood Co- 80215

Pike Manuel D
Youngtown Az 85363

Poindexter Allex & Joyce Youngtown Az 85363

QUACKENBUSH HARVEY E III PO Box 64

.Avondale Az 85323

QUAREQUIO PETER J JR;SUSAN PAYNE
12814 W Orange Dr
Litchfield Park Az 85340
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QUIROZ LAWRENCE M;LUCIA
13205 B st
El Mirage Az 85335

RAMIREZ JOSE
13501 s A St
El Mirage Az 85335

RAMIREZ JUAN;ENEDINA 13321 Ast
El Mirage Az 85335

RAMIREZ MIGUEL V;MANUELA PO Box 404
El Mirage Az 85335

RAYNER F RONALD TR;ALICE PO Box 1509
Goodyear Az 85338

RAYNER JACK M JR TR
PO Box 100
Ehrenberg Az 85334

RAYNER JACK M;CAROL
12824 W Pasadena Ave
Litchfield Park Az 85340

REFUSE RESEARCH CORP 4911 W Torrey Pines Cir Glendale Az 85308

QLIANCE WEST LAND CO 6224 E Berneil In
Paradise Valley Az 85253

RENDON LUISA
PO Box 379
El Mirage Az 85335

RENTERIA MANUEL C;TOMASA 11734 Valentine St
El Mirage Az 85335

RERICK DONALD J;CAROL A 12813 W Pasadena Ave
Litchfield Park Az 85340

RESEARCH PRODUCTS CORP PO Box 1467
Madison Wi 53701 i

RESEARCH PRODUCTS CORP 1015 E Washington Ave
Madison Wi 53703

REYNOLDS ; PETTY PARTNERSHIP
N 57th Dr
oenix Az 85043

RICARDES ROBERTO;ELVIRA PIZANO
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PO Box 628
El Mirage Az 85335

CHMAN BERNARD;MYRON 1488 Allenford Ave
‘s Angeles Ca 90049

RIO ESTRELLA JOINT VENTURE
2092 Omega Rd #F
San Ramon Ca 94583

RIVAS JESUS
PO Box 5
Peoria Az 85380

RIVER RANCH
382 E Palm Ln
Phoenix Az 85004

ROBERTS R C;BARBEL
801 A st
San Rafael Ca 94901

RODGERS RONALD E; LAURA MACMILLAN
11133 W Campbell Ave
Phoenix Az 85039

RODRIGUEZ JOE;TERESA J 11701 Soledad
El Mirage Az 85335

ROER WILLIAM H;EDITH J Rr 1 Box 579
Laveen Az 85339

ROLES INN OF AMERICA INC PO Box 1556
Glendale Az 85311

ROMAN CATHOLIC CHURCH DIOCESE OF PHX
400 E Monroe St
Phoenix Az 85004

ROOSEVELT IRRIGATION DIST
PO Box 95
Buckeye Az 85326

ROSE JACK W;FERN AGNES PO Box 995
Imperial Ca 92251

ROSS DAVID B;SUSAN L 10526 W Calle Del Sol
Phoenix Az 85037

RTC
5 Arapahoe St
ver Co 80202

RUDNYK STEVE;GERALDINE PO Box 967
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Scottsdale Az 85252

RUILZ JOSE JESUS;MARIA ELENA
Box 1320
Mirage Az 85335

Rangel Jegse C & ¥sidro @ &
11713 valentine St
El Mirage Az 85335

Rangel Ysidro & Jesse 11713 Valentine St
El Mirage Az 85335

Raguet Violet M
Youngtown Az 85363

Ray E & Lentice L Hofeldt
5340 W Luke Ave
Glendale Az 85301

Roberts R C & Barbel San Rafael Ca 94901

Roles Inn Of America Inc Glendale Az 85311

se Jack W
lperial Ca 92251

SRPAI;PD
PO Box 1980
Phoenix Az 85001

SALAZAR TELESFORO L;LUZ
8338 W Edwards St
Peoria Az 85345

SALT RIVER PIMA-MARICOPA INDIAN COM
Rr 1 Box 216
Scottsdale Az 85256

SALT RIVER PROG AGRI IMPROV;POWER DIST
PO Box 1980
Phoenix Az 85001

SALT RIVER PROJECT AIPD PO Box 1980
Phoenix Az 85001

Q,VATION ARMY
ox 20547

Phoenix Az 85036
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SANDERS ZEPADEE;JOHNNIE FAYE
11706 vValentine St
El Mirage Az 85335

Y CECILIA
PO Box 1116
El Mirage Az 85335

SANTOY JOVITA
PO Box 423
El Mirage Az 85335

SCHOFIELD FRED;MADELINE
12030 N 113th Ave
Youngtown Az 85363

SCHWAN PROP; PARTNERSHIP QUAL AFF HOUS
2999 N 44th st #600
Phoenix az 85018

SCOTT JOHN J;SONYA C 8822 W Columbus Ave
Phoenix Az 85037

SCOTT SUSAN JANE
2506 W Obispo Cir
Mesa Az 85202

‘.RANO CECILIA B
20 W Hatcher Rd

Peoria Az 85345

SEWALK RICHARD M;IRMA R PO Box 4364
Bisbee Az 85603

SHANTI HOLDINGS INC
PO Box 1084
Phoenix Az 85001

SHARGANI RAMRAN
19423 N Conquistador Dr Sun City West Az 85375

SHEMER W BARRY
5230 E Shangri La Rd
Scottsdale Az 85254

SHIELDS LUCILLE M
10090 N 112th Ave
Sun City Az 85351

SINGER LINCOLN E
13 W Campbell Ave
enix Az 85039

SLATER PAUL V TR
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3100 Henderson Dr #7
Cheyenne Wy 82001

'MT PARTNERS
303 S 40th St
»hoenix Az 85040

SOLIS REMIGIO C;JUANITA
13401 S A St
El Mirage Az 85335

SOSNICKI MICHAEL A;DOROTHY A TR
20076 W Pasadena Ave
Litchfield Park Az 85340

SOTELO ALVARO;NICOLASA PO Box 1385
El Mirage Az 85335

SOTO ANGEL FELICIANO;MIGUELA P
PO Box 871
El Mirage Az 85335

SOUTHERN PACIFIC TRANSPORTATION CO
1 Market Plz
San Francisco Ca 94105

SPANN WILLIE
13233 S Main
El Mirage Az 85335

STAGGERS THOMAS R;LINDA
12607 W Rio Vista ILn
Avondale Az 85323

STERNER ETHEL E TR
14537 W Broadway R4
Goodyear Az 85338

STEVENS JERRY
PO Box 1315
El Mirage Az 85335

STEWART TITLE;TR CO TR 7227 N 16th St #215
Phoenix Az 85020

STEWART TITLE;TR OF PHOENIX TR
244 W Osborn Rd
Phoenix Az 85013

STEWART TITLE;TR OF PHX TR
2700 N 3rd st #2008
Phoenix Az 85004

ILEWART TITLE; TR OF PHX TR

3319 N Central Ave
Phoenix Az 85012
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STOVALL CORAL MAY
5534 Echo St
Highland Park Ca 90042

STYCZYNSKI ADALBERT
5001 W Harrison St
Chicage Il 60644

SUN CITIES ANIMAL RESCUE INC
PO Box 1
Sun City Az 85372

SUN CITIES TRAVEL;REC VEHICLES STORAGE
PO Box 1263
Sun City Az 85372

SUN CITY ROCK LLC
2005 W 14th st #105
Tempe Az 85281

SUN CITY ROCK LLC
2005 W 14th st #105
Tempe Az 85281

SUN CITY STADIUM ASSOCIATES LP
13440 N 111th Ave
Sun City Az 85351

&N CITY TRAVEL;REC VEHICLES STORAGE
Box 1263
Sun City Az 85372

SUN CITY WEST UTILITIES 968 White Plains R4
Trumbull Ct 06611

SUN CITY WEST UTILITIES COMPANY
2600 N Central Ave #632 Phoenix Az 85004

SUN VALLEY VISTA ESTATES 5531 W Golden Ln
Glendale Az 85302

SUNCOR DEVELOPMENT CO 2828 N Central Ave #900 Phoenix Az 85004

SUNCOR DEVELOPMENT COMPANY
PO Box 52160
Phoenix Az 85072

SUNDEEN NEAL 8;JANE W TR 1902 E Loma Ln

Phoenix Az 85020

.loum Fred M & Edith M Youngtown Az 85363

Scp Construction
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5340 W Luke Ave
Glendale Az 85301

City West Utilities Co
rumbull Ct 06611

T P I LAND INVESTORS II LTD
5110 N 44th St #120-L
Phoenix Az 85018

TAMFIN INC
11311 W Grand Ave
Youngtown Az 85363

TANRERSLEY RONALD;JAY L PO Box 31748
Tucson Az 85751

TERRONES MANUEL; ESPERANZA
PO Box 340
El Mirage Az 85335

TERRONES SERAPIO V;LUCY D TR
PO Box 11
El Mirage Az 85335

THE CARIOCA CO
2601 W Dunlap Ave #10
Phoenix Az 85021

THOMAS CECIL L;OLA M 11702 W Rose Garden Ln
Sun City Az 85373

THOMAS G;VERYL J DUNBABIN TRUST
77096 Iroquois Dr
Indian Wells Ca 92210

THOMAS RALPH W;CAROLEE 7323 E Jackrabbit Rd
Scottsdale Az 85250

THUNDERBIRD MGT LTD PARTSHIP
6008 N 83rd Ave #208
Glendale Az 85303

TIERRA BUENA WATER CO 3200 E Camelback Rd #259 Phoenix Az 85018

TORRES ELIDIO
PO Box 1200
El Mirage Az 85335

TOWN OF EL. MIRAGE
Box 26
Mirage Az 85335

TOWN OF YOUNGTOWN
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12026 N Club House Sqg
Youngtown Az 85363

ROUT FRANCES O
23 N 29th st -
oenix Az 85008

TRUMAN N COOK FAMILY TRUST
10314 W Burns Dr
Sun City Az 85351

TUCSON GAS;ELECTRIC CO PO Box 711
Tucson Az 85702

TUTTLE ROY;JANE
Rte 3a Box 202
Springfield Ky 40069

TYSON ROBERT L JR;HELEN
Rr 1 Box 967
Laveen Az 85339

Thetaz Margaret
Youngtown Az 85363

Town Of El Mirage
PO Box 26

. Mirage Az 85335

Treguboff John A & Wilma Youngtown Az 85363

Tudor Robert D & Virginia M
Youngtown Az 85363

USA
201 E Indianola Ave #275 Phoenix Az 85012

USA-CAP-
201 N Central Ave
Phoenix Az 85073

UNION ROCK;MATERIAL CORP PO Box 8007
Phoenix Az 85066

UNITED COLUMBIA CORP 7228 E 1lst Ave
Scottsdale Az 85251

UNITED STATES OF AMERICA 135 N 2nd Ave

ihoenix Az 85003

UNITED STATES OF AMERICA 3003 N Central #900
Phoenix Az 85012



09000000.CDV Page 33

USLIFE TITLE COMPANY OF ARIZONA TR
3030 N Central Ave
Phoenix Az 85012

VALLEY NATIONAL BANK OF ARIZONA
PO Box 71
Phoenix Az 85001

VALLEY NATIONAL BANK TR 2700 N 3rd St #2008
Phoenix Az 85004

VASQUEZ JOSE L;MARIA GONZALES
11738 Valentine St
El Mirage Az 85335

VERTIN RON
27 N Dysart R4
Avondale Az 85323

VIRGIL ALFONSO AGUIRRE;TOMASA REYES 5961 W Orangewood Ave
Glendale Az 85301

WAGNER ROBERT M;8 C P CONSTRUCT
5340 W Luke Ave
Glendale Az 85301

WALKER DELORIS C;DELORIS C WALKER TR
4914 E Butler Dr
Paradise Valley Az 85253

LACE PAUL RICHARD;VIRGINIA L 11822 W Sun Valley Ln
Sun City Az 85373

WARDON FINANCIAL CORP PO Box 8280
Scottsdale Az 85252

WARRICK FRED P;PATRICIA LOUISE
11248 W Montana Ave
Youngtown Az 85363

WEHBE RICHARD J;TONI A 7615 N 48th Dr
Glendale Az 85301

WELTZIN MELVIN K;SHIRLEY L TR
1600 Oneal RdA Hc29 Box 368
Prescott Az 86301

WEST RITA; INEZ CRUZ
PO Box 364
El Mirage Az 85335

WESTERN SAVINGS;LOAN ASSN
11501 W Harmony In
Peoria Az 85345

WESTERN SECURITY BANK 7401 E Camelback Rd
Scottsdale Az 85251
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WHITE GARY L;MARGIE G Rte 3837 S Litchfield R4 Goodyear Az 85338
.m:'rE JERRY BsMELVA T 12613 W Rio Vista
ashion Az 85329

WILLDEN-RED RIVER JOINT VENTURE
4520 N Central Ave #500 Phoenix Az 85012

WILLIAMSON INVESTMENTS LTD PARTNERSHIP
12730 W Camelback Rd
Litchfield Park Az 85340

WILSON MAX W;JUDITH A;W D LONG
1250 E Missouri Ave #2
Phoenix Az 85014

WILSON MAX W;JUDITH A;W D LONG
1250 E Missouri Ave #2
Phoenix Az 85014

WUSICH ELIZABETH
4545 E Indian Bend R4
Paradise Valley Az 85253

Walker Deloris C
Paradise Valley Az 852

Walker William A & Deloris C
m City Az 85372

Water Cons Buckeye
Po Box 726
Buckeye Az 85326

YOUNGTOWN TOWN OQF
12026 N Club House Sg
Youngtown Az 85363

Yates Clinton T & Phyllis R
Council Id 83612

ZANGHI ANTHONY;RITA
11830 W Sun Valley Ln
Sun City Az 85373

ZANNELLI TRUST
12833 W Orange Dr
Litchfield Park Az 85340

ZAPIEN CARLOS R;GUADALUPE
15427 N Jersey St #F4
Surprise Az 85374

QLLMER PAUL D;DARLENE D 7920 W Glendale Ave #45 Glendale Az 85303




GD0000U0.CDV Page 35

ZOHNER KARL V;AMY L
11109 W Campbell Ave
Phoenix Az 85037

NICK JACK J;JODY G TR 1526 W Milagro Ave
esa Az 85202

ZUTELL EUGENE G;JOSEPHINE F
12801 W Pasadena Ave
Litchfield Park Az 85340
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Froop ConrroL DistriCT
' of

Maricopa County BOARD OF DIRECTORS

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

October 21, 1996

Mr. Dave Creighton

Arizona State Department of Water Resources
500 North 3rd Street

Phoenix, Arizona 85004

Dear Mr. Creighton:

SUBJECT: Agua Fria River Floodplain Delineation Re-Study - FCD 95-05
Federal Emergency Management Agency Revised FIRM Panels

Flood Control District contracted with Coe and Van Loo Consultants, Inc. of Phoenix to perform
floodplain re-study for Agua Fria River. This was due to the completion of the New Waddell
Dam and the subsequent revision of the hydrology of the river by the United States Army Corps
of Engineers. The construction of this larger dam provides ‘incidental flood protection’ and
therefore reduced peak discharges along the river. ‘

The Agua Fria River floodplain lies within nine jurisdictional boundaries, the majority of which
is in Maricopa County Unincorporated Areas. Flood Control District. The study was prompted
by requests by all affected communities to revise the floodplain. The study shows that the
floodplain was reduced by 32 percent and the floodway corridor by 43 percent. A public meeting
was held on September 30, 1996 to inform interested landowners of the study results.

Enclosed is a copy of the new floodplain maps we will be sending to the Federal Emergency
Management Agency (FEMA) to revise the Flood Insurance Rate Maps for the river. Note that
these changes do not become effective until FEMA reviews and approves the submittal.

If you have any comments or need any clarifications, please call me as soon as possible.
Sincerely,

K olr e i

Koft Awumah, Ph.D., P.E.
Project Manager
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AGUA FRIA RIVER FDR

SIGNED CONTRACT
AND
SCOPE OF WORK

FLOOD CONTROL DISTRICT
OF
MARICOPA COUNTY

CONTRACT FCD 95-05

CVL # 95-0067-01

Coe & Van Loo Consultants, Inc.
4550 N. 12th Street
Phoenix, AZ 85014

(602) 264-6831



Froop ConrroL DistricT
of

Maricopa County BOARD OF DIRECTORS

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

June 27, 1995

Coe & Van Loo Consultants, Inc.
4550 North 12th Street
Phoenix, Arizona 85014-4291

Attention: Mr. Paul W. R. Hoskin, P.E.
Vice President

Subject: Confirmation of Notice to Proceed
Contract FCD 95-05, Agua Fria River FDR

Dear Mr. Hoskin:

. This letter will serve as confimnation of the June 22, 1995 verbal notice to proceed with the
work covered by the subject contract.

A fully executed contract document is enclosed for your file. Should you have any questions,
please contact Kofi Awumah or me at telephone 506-1501.

Sincerely, W ,

eanna Cumberland
Chief, Contracting Branch

Enclosures (1)



( SC/" 5. 5~ ) § CONTRACT FOR CONSULTANT SERVICES
. T FLOODPLAIN DELINEATION STUDIES

FCD 95-05 AGUA FRIA RIVER FLOODPLAIN DELINEATION RE-STUDY

Pursuant to the provisions of the Arizona Revised Statutes Section 48-3603, the Board of
Directors has the authority to enter into contracts.

The Flood Control District of Maricopa County, Arizona, hereinafter called the
"DISTRICT", is desirous of having certain professional services performed in connection with Agua

Fria River Floodplain Delineation Re-Study, hereinafter called the "PROJECT" and as more fully
described in Exhibit "A", Scope of Work, attached; and

Coe & Van Loo Consultants, Inc., hereinafter called "CONSULTANT", is desirous of
performing said services;

THEREFORE, the parties hereto mutually agree as follows:

SECTION I - SERVICES OF THE CONSULTANT

The CONSULTANT, under the general supervision of the Manager, Engineering Division
shall prepare studies, reports, surveys, plans, drawings, specifications and cost estimates as are necessary
for the PROJECT and according to the directions and designated standards of the DISTRICT and in
accordance with Exhibit A. It is understood and agreed that the DISTRICT’s authorized representative

. shall be the Manager, Engineering Division or his duly authorized representative, hereinafter called the
"AGENT" and that he/she shall be the sole contact for administering this contract.

The CONSULTANT shall meet periodically with the AGENT so as to keep the DISTRICT
informed of the progress of the work in accordance with the schedule defined in Exhibit A.

The CONSULTANT shall promptly advise the AGENT of any factors, which may develop

during the PROJECT, that would likely result in construction or design costs in excess of budgetary
constraints.

SECTION 1I - PERIOD OF SERVICE

. The CONSULTANT shall complete all work per the schedule provided in Part A of Exhibit
"A", Scope of Work within 305 calendar days after receipt of the Notice to Proceed, exclusive of
DISTRICT review time. The DISTRICT is expected to require up to 60 calendar days for review time,
for a total contract time period for Part A of 365 calendar days. Part B of Exhibit "A" Scope of
Work will require an additional 120 days following FEMA approval and acceptance of Part A.
The total contract schedule for both Part A and Part B is 485 days. Should extension of this contract
period be necessary, and any such extension(s) continue the date of contract for a time period of more
than one year from the date of contract expiration, adjustment(s) of the consultant’s fee(s) may, upon
agreement by both the DISTRICT and the CONSULTANT, be made in accordance with the Consumer
Price Index for Urban Consumers, Western Division published by the U.S. Department of Labor, Bureau
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of Labor Statistics, using the published edition coinciding with the initial contract expiration date. Any
.such fee adjustment shall only apply to the extended contract time period.

SECTION III - PAYMENTS TO THE CONSULTANT

The CONSULTANT shall be paid for work under this Contract a lump sum fee of
$155,000 for Part A Scope of Work (Exhibit A), and a lump sum fee of $22,000 for Part B Scope
of Work (Exhibit A) for a total contract value of $177,000, plus any adjustments that have been
approved in writing in accordance with the Maricopa County Procurement Code.

The DISTRICT shall pay the CONSULTANT upon completion of the work as accepted by
the DISTRICT, except that progress payments may be made as billed by the CONSULTANT based on
approved monthly progress reports subject to the limitations set forth in Exhibit A", Scope of Work.
Ten percent of all contract payments made on an interim basis shail be retained by the DISTRICT as
insurance of proper performance of the contract or, at the option of the CONSULTANT, a substitute
security may be provided by the CONSULTANT in an authorized form pursuant to procedures
established by the DISTRICT. The CONSULTANT is entitled to all interest from any such substitute
security. :

When the contract is fifty percent (50%) completed, one-half (1/2) of the amount retained
will be paid to the CONSULTANT provided the CONSULTANT is making satisfactory progress on the
contract and there is no specific cause or claim requiring a greater amount to be retained. After the
contract is fifty percent (50%) completed, no more than five percent (5%) of the amount of any
subsequent progress payments shall be retained providing the CONSULTANT is making satisfactory
progress on the project, except if at any time the DISTRICT determines satisfactory progress is not

Qeing made, ten percent (10%) retention shall be reinstated for all progress payments made under the
ontract subsequent to the determination.

If the CONSULTANT desires a partial payment in accordance with the provisions above,
the CONSULTANT will complete and forward, a DISTRICT provided form, indicating payment
distribution to MBE/WBE firms.

FOR PART A OF EXHIBIT A WORK: Any retention monies shall be paid or substitute
security retumed or released, as applicable, to the CONSULTANT within forty-five (45) calendar days
after: (1) Completion of the work in Part A of Exhibit A through the submittal of District
accepted/approved documents to FEMA, (2) receipt of a completed "Certificate of Substantial
Performance” form, (3) the CONSULTANT’s statement that no project disputes exist; and (4) invoicing
for any retained monies has been received by the DISTRICT. Upon acceptance and approval of the
project by FEMA and the completion of all final work required by the DISTRICT, the CONSULTANT
shall submit a final Certificate of Performance and its invoice for any sums remaining due and payable
under Part A and Part B of Exhibit A of this Contract. No retention monies shall be paid or
substitute security returned or released as to Part B of Exhibit A until the final Certificate of
Performance is completed.
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SECTION 1V - THE DISTRICT’S RESPONSIBILITIES

. The DISTRICT shall furnish the CONSULTANT, at no cost to the CONSULTANT, the
following information or services for this PROJECT:

A.  One copy of on-hand maps, records, survey ties, bench marks or other data pertinent
to the PROJECT. This does not, however, relieve the CONSULTANT of the responsibility of searching
records for additional information, for requesting specific information or for verification of that
information provided. The DISTRICT does not warrant the accuracy or comprehensiveness of any such
information.

B.  All available information and data relative to policies, standards, criteria, and studies,
etc. impacting the PROJECT as identified by the CONSULTANT.

C.  Availability of staff for consultation with the CONSULTANT during the performance
of studies and plan development in order to identify the problems, needs, and other functional aspects of
the PROJECT.

D. Examination of documents submitted by the CONSULTANT and rendering of
decisions pertaining thereto promptly, to avoid unreasonable delay in the progress of the work by the
CONSULTANT. The DISTRICT will keep the CONSULTANT advised concerning the progress of the
DISTRICT’s review of work.

SECTION V - ALTERATION IN SCOPE OF WORK

Any alteration in the scope of work that will result in a substantial change in the nature of
the PROJECT so as to materially increase or decrease the contract fee will require negotiation of an
amendment to the contract to be executed by the DISTRICT and the CONSULTANT. No work shall
commence on the change until the contract amendment has been approved by the DISTRICT and the
CONSULTANT has been notified to proceed by the AGENT. It is distinctly understood and agreed that
no claim for extra work done or materials furnished by the CONSULTANT will be allowed by the
DISTRICT except as provided herein, nor shall the CONSULTANT do any work or furnish any
materials not covered by this agreement unless such work is first authorized in writing in accordance
with the Maricopa County Procurement Code. Any such work or materials furnished by the
CONSULTANT 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.

SECTION VI - RECORDS

Records of the CONSULTANT’s payroll expense pertaining to this PROJECT and records
of accounts between the DISTRICT and the CONSULTANT shall be kept on a generally recognized
accounting basis and shall be available upon request to the DISTRICT or its authorized representative
for audit during normal business hours. The records shall be subject to audit by appropriate grantor
agency if the PROJECT is funded all or in part by a grant.
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SECTION VII - PROJECT COMPLETION

If during the course of this contract situations arise which prevent completion within the
allotted time, an extension may be granted by the AGENT.

SECTION VI - TERMINATION

The DISTRICT may terminate this contract at any time upon reimbursement to the
CONSULTANT of expenses which include reasonable charges for time and material for the percentage
of work satisfactorily completed and turned over to the DISTRICT.

The DISTRICT reserves the right to postpone, terminate or abandon this PROJECT for the
CONSULTANTs failure to complete the PROJECT on time, or failure to comply with the provisions of
the contract. The DISTRICT also reserves the right to terminate any or all parts of this contract for its
own convenience as the DISTRICT may determine at its sole discretion.

The DISTRICT hereby gives notice that pursuant to A.R.S. Section 38-511 "A" this
contract may be cancelled without penalty or further obligation within three years after execution if any
person significantly involved in initiation, negotiation, securing, drafting, or creating a contract on behalf
of the DISTRICT is, at anytime while the contract or any extension of the contract is in effect, an
employer, agent, or any other party to the contract in any capacity or a consultant to any other party of
the contract with respect to the subject matter of the contract. Cancellation under this section shall be
effective when written notice from the Chief Engineer and General Manager is received by all of the
parties of the contract. In addition, the DISTRICT may recoup any fee for commission paid or due to
any person significantly involved in initiation, negotiation, securing, drafting, or creating the contract on
behalf of the DISTRICT from any other party to the contract arising as a result of the contract.

The CONSULTANT may terminate this contract in the event of nonpayment of fees as
specified in Section III, PAYMENTS TO THE CONSULTANT.

SECTION IX - OWNERSHIP OF DOCUMENTS

All original documents including, but not limited to studies, reports, tracings, drawings,
physical and computer models, estimates, field notes, investigations, design analyses, calculations,
computer software, and specifications, prepared in the performance of this Contract are to be and remain
the property of the DISTRICT and are to be delivered to the AGENT before final payment is made to
the CONSULTANT. The DISTRICT reserves the right to reuse the documents as it sees fit. However,
the DISTRICT will not reuse, alter, or modify these documents without noting such alterations,
modifications, or intent of their reuse, and will hold the CONSULTANT harmless from any claims
arising from the reuse, alteration, or modification of the documents. The CONSULTANT may retain
reproducible copies of all such documents delivered to the DISTRICT.
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SECTION X - COMPLIANCE WITH LAWS

. The CONSULTANT is required to comply with all Federal, State and local laws, local
ordinances and regulations. The CONSULTANT’s signature on this contract certifies compliance with
the provisions of the I-9 requirements of the Immigration Reform and Control Act of 1986 for all
personnel that the CONSULTANT and any subconsultants employ to complete this PROJECT. It is
understood that the DISTRICT shall conduct itself in accordance with the provisions of the Maricopa
County Procurement Code.

SECTION XI - GENERAL CONSIDERATIONS

A.  Prior to beginning the work, the CONSULTANT shall furnish the DISTRICT for
approval the names of its key employees, and of its sub-consultants and their key employees to be used
on this PROJECT. Any subsequent changes are subject to the written approval of the DISTRICT.

With the exception of the DISTRICT or the Federal Emergency Management Agency, the
CONSULTANT agrees not to accept any clients within the area of the 100-year floodplain for the
project, during the period of the Contract, without the expressed written authority from the Chief
Engineer and General Manager of the District.

The CONSULTANT in replacing a MBE/WBE subcontractor should attempt to contract with another
MBE/WBE.

B.  The failure of either party to enforce any of the provisions of this Contract 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 Contract or any part thereof, or the right
of either party to thereafter enforce each and every provision.

C.  The CONSULTANT shall be responsible for the cost of any additional design, field
layout, testing, construction and supervision necessary to correct those errors or omissions attributable to
the CONSULTANT and for any damage incurred by the DISTRICT as a result of additional
construction costs caused by such CONSULTANT errors or omissions.

D.  The fact that the DISTRICT has accepted or approved the CONSULTANT’s work
shall in no way relieve the CONSULTANT’s responsibility. '

E. 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 law, suit in equity, or
Jjudicial proceeding for the enforcement of this Contract, or any provision thereof, shall be instituted
only in the courts of the State of Arizona.

SECTION XII - SUCCESSORS AND ASSIGNS

This Contract shall not be éssigned by either party without prior written approval of the
other except that the CONSULTANT may use in the performance of this Contract without prior
approval of the DISTRICT, personnel or services of its related entities and affiliated companies as if
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they were an integral part of the CONSULTANT; and it shall extend to and be binding upon the heirs,
executors, administrators, successors and assigns of the parties hereto.

SECTION XIII - NO KICK-BACK CERTIFICATION

The CONSULTANT warrants that no person has been employed or retained to solicit or
secure this Contract upon any agreement or understanding for a commission, percentage, brokerage, or
contingent fee; and that no member of the Board of Directors/Supervisors or any employee of the
DISTRICT has any interest, financially or otherwise, in the CONSULTANT firm.

For breach or violation of this warranty, the DISTRICT 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.

SECTION XIV - ANTI-DISCRIMINATION PROVISION

The Flood Control District of Maricopa County will endeavor to ensure in every way
possible that minority and women-owned business enterprises shall have every opportunity to participate
in providing professional services, purchased goods, and contractual services to the Flood Control
District of Maricopa County without being discriminated against on the grounds of race, religion, sex,
age, disability, or national origin.

The CONSULTANT agrees not to discriminate against any employee or applicant for
employment because of race, religion, color, sex, age, disability , or national origin and further agrees
not to engage in any unlawful employment practices. The CONSULTANT further agrees to insert the

. foregoing provisions in all subcontracts hereunder.

SECTION XV - AMENDMENTS

This Contract may be amended by mutual written agreement of the DISTRICT and the
CONSULTANT.

SECTION XVI - INDEMNIFICATION AND INSURANCE

A.  The CONSULTANT shall provide and maintain the following minimum insurance
requirements:

1. Professional Liability. The CONSULTANT shall show evidence of maintaining
continuous insurance for the past three (3) years with a minimum coverage limit of $1,000,000.00 each
claim and/or in the aggregate.

The CONSULTANT shall provide and maintain Professional Liability Insurance with a
minimum single limit of $1.000,000.00 for each claim made and an aggregate limit of $1,000.000.00 for
all claims made through this contract’s completion date or the policy’s life, whichever is longer.
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2. Commercial General Liability. Commercial general liability insurance with a minimum
single limit of $1,000,000.00 for each coveragé/occurrence. The policy shall include coverage for
bodily injury and personal injury, broad form property damage and blanket contractual coverage.

3. Automobile Liability. Automobile liability insurance, with an individual single limit for
bodily injury and property damage of no less than $1.000,000.00, each occurrence, with respects to
CONSULTANT’s vehicles (whether owned, hired, non-owned), assigned to or used in the performance
of this contract.

4. Workers’ Compensation Insurance. This insurance shall be maintained during the life
of the contract.

5. Additional Insured. The policies, except professional liability and workers’
compensation, required by this section shall name the DISTRICT as Additional Insured, and shall
specify that insurance afforded the CONSULTANT shall be primary insurance, and that any insurance
coverage carried by the DISTRICT or its employees shall be excess coverage, and not contributory
coverage to that provided by the CONSULTANT. No policy issued under this contract shall lapse, be
cancelled, allowed to expire, or be materially changed to affect the coverage available to the DISTRICT
without thirty (30) days written notice to the DISTRICT.

6. DISTRICT approved documentation outlining the coverages specified in this section
shall be filed with the DISTRICT prior to issuance of the Notice to Proceed.

B. The CONSULTANT agrees to indemnify and save harmless the DISTRICT, any of its
departments, agencies, officers, or employees from all suits, including attomey’s fees and costs of
litigation, actions, loss, damage, expense, cost or claims, of any character or any nature arising out of
the CONSULTANT’s wanton, willful or negligent acts, errors or omissions in the performance of work
under this Contract, and any wanton, willful or negligent acts, errors or omissions by any subconsultant
or other agent used by the CONSULTANT in the performance of work under this Contract.

Consultant Contract FCD 95-05 Page 7 of 8



IN WITNESS WHEREOF, the parties herein have executed this Contract.

COE & VAN LOQ CONSULTANTS, INC.

Princippl

A W R, Hoskin)

Printed Name

Vice RE1DeW7”

Title
Date: 57 / 7/ 9 )/
So— D¥SS(p7o—

Federal Tax Identification Number

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

RECOMMENDED BY: ACCEPTED AND APPROVED:
Y y Al (\i'aws QW.L o
.D. E. Sagramofo, P.E. Chairman, Board of Directors
Interim Chief Engineer and General Manager
— . -~ L -
Date: »)"/Z ?5 0/\ d
ATy,
f the Board L
Date: JUN 2 1 ]995
LEGAL REVIEW

Approved as to form and within the
powers and authority granted under
the laws of the State of Arizona

to the Flood Control District of
Maricopa County.

é?ﬂ"éral Counsel, Distfict
Date: J//J/’/?Cf‘
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EXHIBIT A

SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOODPLAIN DELINEATION
FOR AGUA FRIA RIVER
FCD 95-05

PART ‘A’ & PART ‘B’

. ka/aguascop.nwp 1



PART A

SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOODPLAIN DELINEATION
FOR AGUA FRIA RIVER
FCD 95-05

GENERAL

The project consists of approximately 33 river miles of floodplain delineation for the AGUA
FRIA RIVER from the Outlet of the New Waddel Dam to the Gila River Confluence, as shown
on Exhibit A. The consultant will use the Corps of Engineer’s HEC-2 computer model to develop
the floodplain and floodway delineations. The consultant must use sound engineering judgement
in the development of the hydraulic model. The results of the model must be analyzed carefully
and refinements made to the input parameters in order to obtain the most realistc resuits. All
work must meet Arizona Department of Water Resources (ADWR) and Federal Emergency
Management Agency (FEMA) requirements for floodplain delineations. The results of this study
must be reviewed and accepted by FEMA prior to the finalization of this contract. All work
under this Scope will be completed within 365 calendar days from the date of Notice to Proceed,
including 60 days for District reviews.

TASK 1 - COORDINATION

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

1.2 The consultant shall participate in regular coordination meetings (at least every 6 weeks)
with the District’s Project Manager and in milestone and coordination meetings in the
development of the hydraulic analysis. The consultant is responsible for the minutes of any
meetings. Whenever possible, coordination and milestone meetings should be combined.

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

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

a. A description of the work accomplished by task during the reporting month.
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1.6

1.7

1.8

1.9

b.  Percent (%) completed for the month and percent (%) cumulative completed for each
task.

C. A brief description of the work to be accomplished the following month.

d. A description of any problems encountered and a discussion of how these problems
were or are to be addressed.

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

The consultant will notify property owners to obtain any necessary Rights of Entry for the
study area. The District will obtain parcel and property ownership information and will
notify property owners about the project and any public meetings. The consultant will
furnish the District with a list of all the property owners notified and a sample Right of
Enty letter.

The consultant shall meet with officials from the 9 jurisdictions (see attached list). The
purpose of this meeting is to identify local flooding problems and obtain information on
current and planned public works projects, channel modifications, storm-drainage systems,
development, and corporate limits.

The District will plan and conduct two public meetings in conjunction with this study. The
first meeting will be to inform the public of the purpose and scope of the study. The
second meeting will be to inform the public and obtain public comment on the study
results, and shall take place prior to the submittal of the final report to FEMA. The District
will be responsible for the preparation of the graphic displays for these meetings. One
representative from the consultant will attend each of the meetings. The consultant will
respond to the public’s comments and make revisions to the study if necessary.

Consuttant/District Performance Evaluations will be performed. An informal evaluation will

be performed at the completion of the hydraulic analysis (after floodway delineation). A
formal evaluation will be performed at the completion of the project upon receipt of all
deliverables.

TASK 2 - DATA COLLECTION

2.1

The consultant will collect and review pertinent data from the District and other outside
sources. Data to be collected will include previous flood hazard reports and hydrology for
the study area; existing topographic mapping; historical flooding information; as-built plans
for existing structures; FEMA Flood Hazard Boundary Maps and any Letters of Map
Amendment and/or Revisions, and other pertinent information.
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2.2

A written report summarizing the data collected will be submitted to the District for
information purposes. A preliminary draft of this report is due within 90 days of Notice
to Proceed.

TASK 3 - TOPOGRAPHIC MAPPING

3.1

3.3

Topographic mapping will be supplied by the Flood Control District for this project. The
mapping for the Upper reach (from New Waddel Dam to Jomax Road) and the Lower reach
(From Indian School Road to the confluence with Gila River) are in the form of hard copy
contour map, of the previous 1989 study. These are 400 scale 4 foot contour mapping,
vertical control on 1929 NGVD and horizontal control on 1927 NAD. The Middle reach
(from Jomax Road to Indian School Road) is a new mapping in digital format as Digital
Terrain Model. The vertical datum is also 1929 NGVD while the horizontal controls are on
1983 NAD.

The consultant shall convert the old mapping to the 1983 NAD horizontal coordinate
system using any appropriate methodology. The Aerial mapping company producing
the new mapping will provide a conversion factor to allow comparison of the 1929
NGVD elevations to 1988 NAVD elevations. This information shall be included in
the Technical Data Notebook.

Edit the existing mapping for the Lower and Upper reaches to be ready for conversion
to ARC-INFO GIS format. The conversion to ARC-INFO GIS will be accomplished
as Part B. .

TASK 4 - FIELD SURVEY

4.1

4.2

The consultant shall spot check the accuracy of the existing topography for the Upper reach
and the Lower reaches. Thirty two (32) cross section checks shall be taken across the full
extent of the 100-year floodplain at approximately one-half (}4) mile intervals. Plots
comparing the field surveyed cross-sections with the existing topography will be submitted
to the District for review.

Where information is not already provided by the District, the following will be applicable.
Field surveys of bridges, culverts, and hydraulic structures are to be obtained by the
consultant when as-built plans are not available or when changes significant to the HEC-2
modeling, such as sedimentation, have occurred since the date of as-built. This information
should be reduced and compiled into an 11"x 17" (maximum size) drawing for inclusion
in the final report. The information presented in the drawing should be in a format
appropriate for use in the HEC-2 model. It may be necessary to field survey some structures
since the as-built plans may not be on 1929 NGVD. The consultant shall therefore check
for such structures and convert them to the 1929 NGVD datum.
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TASK 5 - HYDROLOGY

5.1

Hydrologic information on the project area will be supplied by the District.

TASK 6 - FLOODPLAIN DELINEATION

6.1

6.3

6.4

6.5

Floodplain delineations must be obtained for the 100-year flood event using the U.S. Army
Corps of Engineers HEC-2 Water Surface Profiles computer model, version 4.6.2, May
1991, and methodology acceptable to FEMA. The District will provide the consultant with
diskettes of the HEC-2 input/output files used for the effective Flood Insurance Rate Maps
(FIRM). This model will simulate the effects of floodplain geomorphology, flow changes,
bridges, culverts, hydraulic roughness factors, effective flow limitations, split-flows, and
other considerations. The consultant will prepare the study using the guidelines established
in FEMA Document 37, Flood Insurance Study Guidelines and Specification for Study
Contractors, January 1995, and FIA Document 12, Appeals, Revisions, and Amendments
to Flood Insurance Maps, January 1990.

The delineation work shall meet requirements for floodplain and floodway delineations as
prescribed by FEMA and the Arizona Department of Water Resources (State Standard No.

).

The consultant is to make refinements to the HEC-2 model based on review of the model
results by the District, FEMA, and the Technical Evaluation Contractor. The consultant
shall review the HEC-2 model results for reasonableness. Adjustments to the input
parameters for obtaining the most realistic results is normal to the scope.

Floodways are to be determined using equal conveyance encroachment method 4 to start
with, but only encroachment method 1 will be used in the final analysis. The floodway
encroachment is to be as near the one foot maximum rise in elevation as possible.

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

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

b.  Proposed location and alignment of the cross sections and channel centerline.

C. Floodplain (natural) delineation.

d.  Floodway delineation using equal conveyance encroachment.

e. Floodway delineation using encroachment method 1.

f.  Final Hydraulics Report.
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6.7 Field Reconnaissance

6.7.1

6.7.2

6.7.3

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

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

A draft report on the field reconnaissance will be submitted to the District for
review and approval prior to beginning the HEC-2 modeling. The report will
present the determination of channel and overbank "n" values using captioned
color photographs or color photocopies. The report will also discuss floodplain
conditions affecting the delineation, describe structures and obstructions, and
provide color photos or photocopies of major hydraulic structures. Photo
locations, structures, and "n" values will be displayed on reduced scale mapping
and included in the Final Report.

Cross Sections

6.8.1

6.8.2

6.8.3

The location and alignment of cross sections and channel centerline will be
submitted for the District’s review and approval prior to digitizing the cross
section data. Cross section stationing will be from left to right looking
downstream with the thalweg as station 10,000. Cross sections will be spaced
approximately every 500 feet, unless geographic or structural constraints dictate
otherwise, and will extend the full width of the area inundated by 100-year flood
waters. [dentification of cross sections will be in river miles, increasing upstream.
The stationing will tie into the specified river mile of the existing FEMA studies.
Cross section orientation may need to be altered after running of HEC-2 model
to ensure that sections are perpendicular to flow per FEMA criteria.

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

Cross section plots are limited to one plot at the following three stages of work:
(a.) a plot of digitized "GR", STCHL, STCHR, centerline (station 10,000) to be
used as a check of input data and for working sections during compilation of the
floodplain model; (b.) a plot of the cross section for the completed floodplain run
which shows the floodplain water surface elevation, ineffective flow areas, "n"
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6.9

6.10

factor, and encroachments to be used as working sections for development of the
floodway model; (c.) a plot of the final floodway model cross sections which will
show Type 1 encroachments and encroached water surface, in addition to data
covered in items (a.) and (b.). These cross sections, generated under (c.), will be
submitted as part of the Final Report.

Bridges and culverts must be modeled in compliance with HEC-2 modeling requirements
for the selected routine. Where multiple bridges occur, each bridge will be modeled
separately. The HEC-2 modeling results for bridges, culverts, and other hydraulic structures
must be checked by using an independent method approved by the District to analyze these

structures.

The applicability of the existing ponding analysis behind levees will be evaluated with
respect to the reduced water surface within the Agua Fria River. If warranted, a revised
hydraulic analysis will be performed using existing hydrology supplied by the District. A
ponding analysis based upon new hydrology will not be performed.

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

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

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

TASK 7 - HIS DATA (SEE PART B)

TASK 8 - DELIVERABLES

8.1

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

8.1.1 Original Affidavits of Publication

8.1.2  Two (2) complete sets of blueline topographic base maps with the
floodplain/floodway delineations shown. All drawings will be signed and sealed
by persons of appropriate professional registration(s). Each registrant will provide
a specific statement as to what service they performed.
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8.2

8.1.3

8.14

8.1.5

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

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

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

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

8.2.1

One (1) complete sets of mylars and four (4) complete sets of sealed blueline
topographic base maps with the floodplain/floodway delineations shown. All
drawings will be signed and sealed by persons of appropriate professional
registration(s). Each registrant will provide a specific statement as to what service
they performed.

Digital topographic data and floodplain/floodway boundaries. Conversion to the
District’s HIS will be accomplished as Part B. '

-Four (4) complete copies of the Technical Data Notebook including HEC-2

input/output files on diskettes. The Technical Data Notebook will be prepared in
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The
notebook will be organized as specified by the District, following SSA 1-90
format. This submittal of the Technical Data Notebook shall include any
correspondence and/or meeting minutes with the reviewing agencies and shall
reflect any revisions required by those reviewing agencies. Revisions may
include, but are not limited to, modifications to the delineation maps, the HEC-2
model, and/or the Final Report.
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Agua Fria River Floodplain Delineation Re-Study
FCD Proj. No. 95-05

Jurisdictional Communities

1. Town of Surprise

00

. City of El Mirage
3. Youngtown

4. City of Peoria

5. City of Glendale
6. City of Phoenix
7. City of Avondale
8. City of Goodyear

9. Maricopa County Unincorporated Areas
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PART B

SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOODPLAIN DELINEATION
FOR AGUA FRIA RIVER
FCD 95-05

TASK 7 - HIS DATA

7.1 Floodplain related digital data for all three study reaches, will be prepared in conformance
with the District’s HIS Data Delivery Specifications, Revision 2.0, dated February 6, 1995,
for the following themes:

a.

b.

C.

f.

8.

Floodplain Baseline Route System (LP-22 / flbln)

FEMA Control Survey Points (LP-=23 / fpctrl)

Floodplain FCD Water Surface Elevation (LP-25 / fpsrffcd)
Floodplain Cross Sections (LP-26 / fpxfcd)

Floodplain FCD Zone (LP-28 / fpznfcd)

FCD Project Map Index (LP-41 / ndxprj)

FCD Project Boundary (LP-54 / prj)

7.2 Topographic mapping related digital data, for the Upper and Lower study reaches, will be
prepared in conformance with the District’s HIS Data Delivery Specifications, Revision 2.0,
for the following themes:

a.

b.

Miscellaneous Control Survey Points (LP-10 / ctrl)
Structures (LLP-61 /strct)

Cartographic Arc Coverage (LP-4 / cartoarc)
Cartographic Point Cove;age (LP-6 / cartopnt)
Elevation (LP-17 / elv)

Canal System (LP-7 / cnl)

FCD Project Facilities (LP-21 / flty)

Railroad System (LP-58 / 1)

Q:1660\ADMIN\660-001S. WP5 9




i.  Street Detail (LP-63 / strtdtl)
‘ j- Utlity (LP-65 / utlty)
k. Lakes (LP-33 / lake)

7.3 Separate check plots will be produced from either Arc-Info or Arc-CAD from the digital
database(s) of each theme in 7.1 and 7.2. The check plots will be prepared with a
minimum of annotation and will serve only to verify the information in the data base. If
the delineation maps were not derived directly from the digital data delivered to the District,

then the consultant will certify that the check plots have been examined and that the check
plots faithfully represent the data and maps used in the report and/or work maps.
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. FLOOT COKNIRO: .
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Froop ConrroL DistricT

of
Maricopa County

—_—

DISIRICI - -

2807 West Durango Street ® Phoenix, Arizona 85009
Telephone 602; 506-1501
Fax (6027 506-4601
TT (602 506-5859

April 18, 1996

John B. Nelson, President

Coe & Van Loo Consultants, Inc.
4550 North 12th Street
Phoenix, Arizona 85014

Subject: Change Order #1 to Contract FCD 95-05
Agua Fria River Floodplain Delineation Re-study

The subject fully executed change order is enclosed for your file.

oty j bl

Dortha Klaahsen
Contracts Coordinator

J e 4
3 Bvtinl

BOARD OF DIRECTORS
Betsey Baviess
Ed King
Tom Rawles
Don Stapiey
Maryv Rose Garrido Wilcox



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Contract Change Order No.]
Date: 4/10/1996 FCD Contract No./Name:_ FCD 95-05

To:___ Coe & Van Loo Consultants , Inc. , Contractor/Consuitant.

You are hereby directed to make the herein described changes from the plans and specifications or do the following
described work not included in the plans and specifications on the above-mentioned project.

Changes requested by:___Kefi Awumah, Project Manager

Provide description of work to be done, estimate of quantities, and prices to be paid. Segregate between additional
work at contract price, agreed price, and actual cost. Unless otherwise stated, rates for rental of equipment on actual
cost work cover only such time as equipment is actually used and no allowance will be made for idle times.

* (1) Estimate of increases and/or decreases in contract items at contract prices.

** (2) Estimate of extra work at agreed price and/or actual cost.
Sheet No.__{_of___|

Due to the fact that parts of the digital data of the 1989 Jerry R. Jones Floodplain Delineation Study
topographic work maps could not be recovered, it is necessary to digitize portions of the Agua Fria
River for this current study. Cooper Aerial of Phoenix, Inc., per Coe & Van Loo Consultants Limited,
should therefore perform the following tasks, for the sum of $3625.00:

1. Set an arbitrary coordinate base for orientation of 8 sheets (Sheets | through 8) of the 1989 Jerry

R. Jones study topographic maps of the Agua Fria River

2. Digitize 8 mylar sheets of the above topopgraphic maps

3. Shift and rotate the final data.

4. Deliver the final data in Micro Station format.

We, the undersigned Contractor/Consultant, having given careful consideration to the change(s) proposed, hereby
agree, if this proposal is approved, that we will provide all equipment, furnish all material (except as may otherwise be
noted above), and perform all services necessary for the work above specified, and we will accept as full payment

therefor the prices shown above.

By reason of this proposed change () _days extension of time will be allowed.
Total new contract amount through this Change Order No. ._1___is $180.625.00

Contractor/Consultant: e&V n By: va, -—Q,uu l'é-[';,g:f& o

4550 North_12th Street Title:_ T==Fz=az= 25
Phoenix. AZ 85014 Date:__ 4--41-

i 27
Recommended by: KOF‘ Aw umQg L Approved by:é/"a/ (/‘ ,(Zé,/
Date:__ & | 177 [ae . //C/’Z’l Chief Engjneer and General Manager
Date:__ 7/ /7 /%%




Froop ConrtroL DistricT

of
Maricopa County

| fLoOD CONTROL &
; OISTRICT - -

2801 \West Durango Street @ Phoeniy, Arizona 85009
Teiephone 16021 506-1501
Fax {602) 506--4601
TT 1602) 506-3859

August 1, 1996

John Nelson, P.E., R.L.S., President

Coe & Van Loo Consulting Engineers, Inc.
4550 North 12th Street

Phoenix, AZ 85014-4291

Subject: Change Order #2 to Contract FCD 95-05
. Agua Fria River Floodplain Delineation Re-study

The subject fully executed change order is enclosed for your file.

Lorttn Eloallosn_

Dortha Xlaahsen
Contracts Coordinator

d e
S
Ei v e WZE2z

qgc -cee 7 -C|

BOARD OF DIRECTORS
Betsey Baviess
Ed King
Tom Rawles
Don Stapiev
Maryv Rose Garrido Wilcox



LOOD CONTROL DISTRICT OF MARICO. -OUNTY
Contract Change Order No.2_____
Date:_7/22/1996 FCD Contract No./Name: FCD 95-05

To:___Coe & Van Loo Consultants , Inc. , Contractor/Consultant.

You are hereby directed to make the herein described changes from the plans and specifications or do the following
described work not included in the plans and specifications on the above-mentioned project.

Changes requested by:___Kofi Awumah, Project Manager

Provide description of work to be done, estimate of quantities, and prices to be paid. Segregate between additional
work at contract price, agreed price, and actual cost. Unless otherwise stated, rates for rental of equipment on actual
cost work cover only such time as equipment is actually used and no allowance will be made for idle times.

* (1) Estimate of increases and/or decreases in contract items at contract prices.

** (2) Estimate of extra work at agreed price and/or actual cost.
Sheet No._1 of 1

Description of Change Order

Extend this contract to October 30, 1996.

This is due to the delay encountered in the execution of tasks in Change Order Number 1, i.e. digitizing
portions of the Agua Fria River for this current study by Cooper Aerial of Phoenix, Inc., per Coe & Van

Loo Consultants Earited. . ~e-

We, the undersigned Contractor/Consuitant, having given careful consideration to the change(s) proposed, hereby
agree, if this proposal is approved, that we will provide all equipment, furnish all material (except as may otherwise be
noted above), and perform all services necessary for the work above specified, and we will accept as full payment
therefor the prices shown above.

By reason of this proposed change 130 days extension‘ of time will be allowed.
Total new contract amount through this Change Order No. .__2 __is $180.625.00

2 . -
Contractor/Consultant: V. I I By:}r,/éé;vé’ W Lok
4550 North 12th Street Title:__&Z7e
_ Phoenix. AZ 85014 Date: 2 -2z -£%%

Recommengded byz 4 =~
Date:_ 7/25/2¢ Chief Engineer and Gefiefal

Date: ‘,7 - 230~ ,Oé




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Contract Change Order No.3
Date:_10/29/1996 _ FCD Contract No/Name: FCD 95-05

To:___Coe and Van Loo Consuftants, Inc. , Contractor/Consultant.

You are hereby directed to make the herein described changes from the plans and specifications or do the following
described work not included in the plans and specifications on the above-mentioned project.

Changes requested by:____Kofi Awumah, Project Manager

Provide description of work to be done, estimate of quantities, and prices to be paid. Segregate between additional
work at contract price, agreed price, and actual cost. Unless otherwise stated, rates for rental of equipment on actual
cost work cover only such time as equipment is actually used and no allowance will be made for idle times.

* (1) Estimate of increases and/or decreases in contract items at contract prices.

** (2) Estimate of extra work at agreed price and/or actual cost.
Sheet No._ 1 of__1

Description of Change Order

' Extend this contract to May 31, 1997.
This change order corrects the expiration date as shown on Change Order No. 2 to read February 25,

1997 and extends that date to May 31, 1997. The additional time extension is required because this
contract is two phased. Part A which is the actual delineation work is now complete. FEMA review is
now to take place after which Part B, which is the preparation of the GIS products will be
performed.This time extension is required to keep the contract active until the FEMA review is.

completed and Part B is implemented.

We, the undersigned Contractor/Consultant, having given careful consideration to the change(s) proposed, hereby
agree, if this proposal is approved, that we will provide all equipment, furnish all material (except as may otherwise
be noted above), and perform all services necessary for the work above specified, and we will accept as fuil

payment therefor the prices shown above.

By reason of this proposed change 95 __days extension of time will be allowed.
Total new contract amount through this Change Order No..__3__is $180.625

Contractor/Consuitant:_Coe and Van Loo Consultants,, Inc, By: @'W
Ehso

4550 North 12th Street Title:
Phoenix, AZ 85014 Date:__1©2-%i- e
Recommended by: Approved by:

Interim Chief Engineer and General Manager

Date:
Date:
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ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETIC VERTICAL DATUM OF 1929
TO OBTAIN NAVD 88 ELEVATIONS, ADD 2.061 FEET

LLD.NUMBER | ELEVATION (FT) DESCRIPTION/LOCATION
ERM 1 916.83 U.S. Army Corps of Engineers-brass cap on a 2"
pipe at the intersection of Southern Ave. &
Litchfield Rd.
ERM 2 927.45 Brass cap in parapet at Northeast corner of Bullard
Rd. bridge over the Gila River.
ERM 3 929.63 Brass cap in hand hole at the intersection of
Southern Ave. & Dysart Rd.
ERM 4 933.58 Brass cap in hand hole at the intersection of
Broadway Rd. and Dysart Rd.
ERM 5 944.24 Cotton spindle flush with pavement at the
intersection of Lower Buckeye and Dysart Roads.
ERM 6 973.58 Brass cap West end of Buckeye Rd. bridge over
Agua Fria River.
ERM 7 982.19 %" rebar in hand hole at the intersection of Van
Buren St. & Dysart Rd.
ERM 8 994.71 A.D.O.T. Brass cap at Northeast corner of
Interstate Highway 10 bridge over the Agua Fria
River.
ERM 9 993.98 Brass cap in hand hole at the intersection of
McDowell & Dysart Rd.
ERM 10 979.21 5/8" rebar flush with pavement at the intersection
of McDowell & El Mirage Roads.
ERM 11 995.24 -1-1/2" iron pin at the intersection of Thomas & El
' Mirage Roads.
ERM 12 1016.04 Brass cap in hand hole at the intersection of Indian
(1016.03 per 1987 | School and El Mirage Rd.
survey)
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ERM 13 . 1025.38 Brass cap in hand hole at the centerline of El
Mirage Rd. and projection of Campbell Ave.

ERM 14 1014.11 Brass cap at the intersection of 115th Ave. and
Indian School Rd.

ERM 15 1017.26 Brass cap in hand hole at the intersection of 111th
Ave. and Indian School Rd.

ERM 16 1019.18 Cotton picker spindle at the centerline of Indian
School Rd. in line to the south with East wall of
Salt River Project substation.

ERM 17 1026.36 Brass cap in hand hole at the intersection of 119th
Ave. and Camelback Rd.

ERM 18 1033.41 Cotton picker spindle at the centerline of
Camelback at approximately 109th Ave.

ERM 19 1036.30 Pipe set in concrete at the intersection at Bethany
Home Rd. and El Mirage Rd.

ERM 20 1042.55 2" rebar with aluminum cap on the west side of
berm for fence around airport.

ERM 21 1063.67 Brass cap in hand hole at the intersection of El
Mirage Rd. and Glendale Ave. '

ERM 22 1055.80 Brass cap flush with paving in the south, west
bound travel lane of Glendale Ave.

ERM 23 1053.92 Brass cap in hand hole at the intersection of
Glendale Ave. & 115th Ave.

ERM 24 1054.59 Brass cap in the south, westbound travel lane of
Glendale Ave. & 111th Ave.

ERM 25 1088.02 Brass cap in hand hole at the intersection of El
Mirage Rd. and Northern Ave.

ERM 26 1089.53 Brass cap flush at the intersection of Butler Ave.

' and El Mirage Rd.

ERM 27 1080.08 Brass cap in hand hole at 111th Ave. and Northern

Ave.
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ERM 28 1083.58 %" rebar. 1500' + East of 111th Ave. & %2 mile +
north of Northern Ave.

ERM 29 1096.40 Brass cap in hand hole at the intersection of Olive
Ave. and El Mirage Rd.

ERM 30 1090.09 Brass cap in hand hole at the intersection of Olive
Ave. and 115th Ave.

ERM 31 - 1106.08 Brass cap in hand hole at the intersection of 111th
Ave. & Olive Ave.

ERM 32 1105.83 Brass cap in hand hole at the intersection of Peoria
Ave. & El Mirage Rd.

ERM '33 1118.53 Brass cap in hand hole at the intersection of Peoria
Ave. and 99th Ave.

ERM 34 1107.92 Brass cap at the intersection of Varney Rd. and El
Mirage Rd.

ERM 35 1117.41 Brass cap in hand hole at the intersection of El

_ Mirage Rd. & Cactus Rd.

ERM 36 1136.59 Brass cap on southeast footer of Santa Fe railroad
bridge.

ERM 37 1148.77 Brass cap in headwall at northeast corner of
intersection of Grand Ave. & 111th Ave.

ERM 38 1148.85 Aluminum cap in top of headwall at northwest
corner of intersection of Grand Ave. & 111th Ave.

ERM 39 1135.38 Brass cap in hand hole at the intersection of El
Mirage Rd. and Thunderbird Rd.

ERM 40 1153.91 2" rebar with aluminum cap 150' west of bank of
Agua Fria River 70' east of berm for evaporation
pond.

ERM 41 1176.19 Brass cap in hand hole at the intersection of Bell

. Rd. & El Mirage Rd.

ERM 42 1172.34 2" rebar with aluminum cap 100’ north of Bell Rd.
700' £ east of El Mirage Rd. north of flood control
ditch.
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ERM 43

1163.12

PK nail at the bull nose of median curb % mile
115th Ave., just west of the intersection entrance to
Coyote Springs subdivision.

ERM 44

1197.68

1" rebar with aluminum cap 200' east of El Mirage
Rd. 3/4 mile north of Bell Rd.

ERM 45

1164.90

2" rebar in river bed 2000' north and 200" west of
west line of Coyote Springs subdivision.

ERM 46

1212.32

%" rebar with aluminum cap at a point east of El
Mirage Rd. approximately 800' on finger leading to
river.

ERM 47

1176.56

Y%2" rebar with aluminum cap unrecoverable at a
point ¥ mile west and Y4 south of 115th Ave. and
Beardsley Rd.

ERM 48

1201.98

14" rebar with aluminum cap 100' + west of 115th
Ave. & 50' north of Harmony Ln.

ERM 49

1225.73

14" rebar with aluminum cap 500" west of 115th
Ave. and ¥ mile north of Deer Valley Rd. in raw
desert. '

ERM 50

1209.71

%" rebar in the bottom of the Agua Fria River 500'
west of bank 300' north of old road crossing river. -

ERM 51

1221.92

%" rebar with aluminum cap at a point 3/4 mile
west of 107th Ave. 60' north of wooden pole power
line in the bottom of the Agua Fria River.

ERM 52

1259.61

%" rebar with aluminum cap at a point 4500' + west
of 107th ave. on Hatfield Rd. on west bank of Agua
Fria River 100' south of centerline of Hatfield Rd.,

approximately 40' east of fence.

'ERM 53

1232.37

2" rebar with aluminum cap approximately 1500
SW of Hatfield Rd. and 107th Ave. 40' north of 4
strand barbed wire fence.

ERM 54

1236.18

2" rebar with aluminum cap at a point 800' SW of
Hatfield Rd. and 107th Ave. 50' south of steel
electric tower.
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' ERM 55

1245.36

2" rebar with aluminum cap % mile west and %2
mile north of the intersection of 107th Ave. and
Hatfield Rd. 250' west of 109th Ave.

ERM 56

1291.86

2" rebar with aluminum cap at the top of ledge east
of 107th Ave. approximately 1000' + 50' north of
south Y4 corner of Sec. 5.

ERM 57

1257.15

%" rebar with aluminum cap 500' £ SE of
intersection on Jomax Rd. and 107th Ave. SW of
old canal by well foundation.

ERM 58

1270.37

%" rebar with aluminum cap approximately 1500'
north of Jomax Rd. 500' east of rock outcrop west
bank of river on sand bar approximately 60'
southwest of Juniper tree 10" high.

ERM 59

1359.88

Brass cap (LS 6177) at the North quarter corner of
Section 5, Township 4 North, Range 1 East.

ERM 60

1277.88

Brass cap (U.S. C. & G.S.) L-266 in concrete 100'
+ East and 1900' + North of Southwest corner of
Section 32, Township 5 North, Range 1 East.

. ERM 61

1355.76

Cross on Northeast corner of cattle guard at the
North side of orchard on Beardsley Canal Road .
located 1950' + East and 400" + North of Southwest
corner Section 17, Township 5 North, Range 1

East.

ERM 62

1372.18

Found 2" rebar at the South Y4 corner, Section 8,
Township 5 North, Range 1 East, also 500' + North
and 1900' + West of flume.

ERM 63

1454.47

Found 5/8" bar at South % corner, Section 4,
Township 5 North, Range 1 East, 400' + East of
road, top of hill.

ERM 64

1412.88

Found stone with marking at the Northeast corner,
Section 5, Township 5 North, Range 1 East.

ERM 65

1469.31

A.D.O.T. brass cap top headwall at the Northeast
corner of the East bridge on Lake Pleasant.
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ERM DATA SHEETS
FOR REACH 2

(NEW TOPOGRAPHIC MAPPING, 1995)



ERM 12

(4O
COUNTRY TYPE OF MARK STATION
us 4 8245z eAp NiZ ¢or Sec2c T AN 2/
.m STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION Ge)
AHECH-D " s J27 C AF LD JOrG, OF (M)
ATITUDE LONGITUDE DATUM DATUM
X X X hYe
(NORTHINGEASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND 2ONE ESTABLISHED BY (AGENCY)
907217.53 | 57599/ 42 (™) Assr /
(NORTHING)(EASTING) (FT) [ (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)

()

(M)

10 OBTAIN GRID AZIMUTH, ADD * TO THE GEQDETIC AZIMUTH
10 OBTAIN GRID A2. (ADD){SUB) . - TO THE GEQDETIC AZIMUTH
AZIMUTH OR DIRECTION
GEOD. OISTANCE GRID DISTANCE
0BJECT (c:(oomté_)r(lglo) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
. v » * » "
This stotion is locoted neor .Z_/ TEANJpTE 2D /(lef . Z////-/Z/( b/)- 7 , A AP~
(city) (county) (stote)
To reach this station from the & 7ELZ2SEEC7T704/
OF orp LITCHFIELD Kd & W orra) scieol
Ed (o 1Ao7 Twe sliwss oad sudisa
Scheol- 12d
This station is located ot 4.2 /w Tev 5€CT e
0= ) direw school 2d awd Z¢ /?—-—\/ l
pigter Ad - '
Lo
'\\b'
| D
. . . X . N\
This stotion is o 5i2}ss g;/y s Arsa c/ \‘: ‘,
N JMorAaS schocl.

Ho iz




(00
COUNTRY TYPE OF MARK STATIONV
USA Bipss ctpo. EY Sec 23
EALITY STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION "
‘ /025,38 C
ATITUDE LONGITUDE DATUM DATUM
X : X Y X
{NORTHIMG)EASTING) (FT)| (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABUISHED BY (AGENCY)
909 821,14 | 575882, 20 (M) Anrce
{NORTHING)(EASTING) (FT) [ (EASTING)(NORTHING) (FT3 | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
TO OSTAIN GRID AZIMUTH, ADD * TO THE GEODETIC AZIMUT:
T0 OBTAIN GRID AZ. (ADO)(SUB) M *  TO THE GEOOETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
0BUECT (cb:?omré)T(‘gm) BACK AZIMUTH (METERS) (FEET) (METERS) (FEED)
b, . . / :
This station is located near LiTCHIEED  [peK T t12icopa . AL12 0 4
(city) " (county) . (stote)
1
To reoch this stotion from the
. INTER BECT i orm vty Liresirsin Rodd
awd 1voprra School. 2 ge FasT G
PP 2 T EL MR 1<, ThHiEn)
i MNeRTH e~z phalf m77¢ers.
i .
| This station is locoted ol Cru 7oz fariuss
] N )
o7 reammereis Bd qold [),/‘od‘PCTIV‘*
i e G‘l’/’ﬂ/) beLL‘ Ao, /LAF
W,
TN
X
This station is o , “’5 l
Giuss Crp 1rv harwd Noliz _— X L
Cta bz el :
! Auyz
[}
o .
3
Ly
M




’ (7060)
COUNTRY TYPE OF MARK STATION .
usa Brtss CAp NIZCO ©1F SEC A5 TAaAN L£Li1wW Hav
'.nr STAMPING ON MARX AGENCY (CAST IN MARK) ELEVATION (M
: 2074, 1/ (w)
LATITUDE LONGITUDE DATUM DATUM
X X X X
(NORTHINGY(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
707/39, 64 m| 581704, 394 (M) A C L
{NORTHING)(EASTING) (FT) { (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(m) (M)
10 OBTAIN ' GRID AZIMUTH, ADD . : *___T0 THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD)(SUB) . . *  TO THE GEOOETIEAZIMUTH
’ /AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
OBuECT o enney ) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
i
This station is located near Litcnrisio Pre . Mu2ico p4 . ' Ar2izovr
(city) (county) (stote)

To reoch this station from the (wT/E12 SECTrom orr oid
Lteh Field tavk Rd F4 jwaimrsd scHooc Puoad

§° ITAST ond a0 Jdiand schoot Rd 7hyree

JH1 Le s,

Y

This station is locoted ot v I}v- SeCTren OIS
HS th AVZ & WNdian scrooC Rd.

This stotion is o

INOr A1 Scpect- (2d ,

"—+‘"-‘ R W

;

! 7




ERM 15

(706%)

COUNIRY TYPE OF MARK STATION
UsaA Bec M4y 5V SEC 19 TN RIE
_OCALITY STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION (m
‘ /077 26 (™)
DE LONGITUDE DATUM DATUM
¥ ¥ X o
'NORTHING)(EASTING)  + (F) ] (EASTING){NORTHING) (F1) | GRID AND ZONE ESTABLISHED BY (AGENCY)
101 238.98 M| S5534588.30 (M) ,
“NORTHING)(EASTING) (FT) [ (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED 8Y (AGENCY)
(M) (M) '
0 OBTAIN GRID AZIMUTH, ADD . YO THE GEODETIC AZIMUTH
T0 OBTAIN GRID AZ. (ADD)(SUB) . v TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. OISTANCE GRID DISTANCE
0BJECT (czmgﬂgm) BACK AZIMUTH (METERS) (FEET) (METERS) (FECT)
| This station is located near V, ///L’ Dz P/"Z, placicopA A#1Z70s/A4
(city) (county) (state)
To reach this station from the 11 7.5 €SECTI000 OF 107 74 AYLE
AND INDIAN SCHooL Rd GO LIEST 7o 111 1h Aus
This stotion is located ot 1/ 7L 4y 4/
INDIAN SCHooL kd
v
. 3
This station is o A

INDIAA SCHoo

1M




ERM 10

(247)

COUNTRY TYPE OF MARK , STATION
HW3A Colforo Fcirwre Gpondle AF 47 H ¢ Y
_QCALITY STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION (F1)
Q re o€ PSRN ] /0/9. /801 (“)
- DE LONGITUDE OATUM DATUM
X X P X '
"NORTHING)(EASTING) (FT) | (EASTING){NORTHING) (F7) | GRID AND ZONE ESTABLISHED BY (AGENCY)
907287 96 (™) 584 06, )9 (™) -
‘NORTHING)(EASTING) (FT) | (EASTING)(NORTHING) (FT) | CRID AND 2ONE ESTABLISHED BY (AGENCY)
(M) (M) '
10 OBTAIN CRID AZIMUTH, ADO . TO THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD)(SUB) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GECD. OISTANCE GRID DISTANCE
0BUECT GEODETIC)(GRID BACK AZIMUTH
( e n(m ) (METERS) (FEET) (METERS) (FEET)
]
‘ This statlion is locoted near /,//4 AII /94 T /"7/2/(‘0/)4 AR1ZorA
(city) (county) (stote)
|
|
To reach this stotion from the  JwraZ sEcTions oF /107 th AvE
AWD  INDIANY Sclool Rd  Go weet 0,20 rarite
This stolion is located ot ¢ o disn School 2{
N LNe 7o e Soath wim Zrad conts
OF SALT Riusse PeayceT 548 STATIon0
This stalion is o . iy
ﬂo//o,u ﬁc W€ SPndle I Praet 1 %‘i
prt X
v N
Schopl _n
Q)
; \
e
@
0
h




ERM |7

(70e1)
COUNTRY TYPE OF MARX STATION /
‘ ‘»(6/4’ 6,3155 O\‘_Q o V‘) Coui2 _srFc - T AN /2)[3 HQ\/L/
Iy STAMPING ON MARK AGENCY (CAST IN MARX) ELEVATION {33}
: /02 6. 36 (™)
LATITUDE LONGITUDE DATUM DATUM
X X X X
(NORTHING)Y(EASTING) (F7) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
412410.2¢C W 578489, 65 (M) 4arel
{NORTHING)(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE rSTAE.ISHED BY (AGENCY)
(M) (M)
TO OBTAIN GRID AZIMUTH, ADD . TO THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. {ADD)(SUB) . *  TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION \ GEOD. DISTANCE GRID DISTANCE
OBUECT (cc(oomc)(gm) BACK AZIMUTH (METERS)  (FEED) (METERS) (FEED)
This station is locoted near Live h@ield Cavy . Mazico pa AR} E ot
(city) {county) (stote)
To reoch this station from the .
10 TR SECT) om o= enp kiveh Crzeo Kd
and juditn scdooe Rd (3’(’ ANoRrTiH+ onvg
MCiE T CrmeLbaco d Thow) sorsi— 74O
aud ome hal= uysteg
This station is locoted ot '
The s 1z SECT 7o o= //971/4")(
dnd  Quuiel bec Road l
W
3]
AN
This stotion is o d Aol .
7 . § ' ~ o2 . -
grnss Cryg sv 4 b+ i Bacet o g
//
7




. . e e Atees
I e T

(24¢)
COUNTRY TYPE OF MARK STATION
‘ LASA L o772n/ 7 CNER SP/DE A 0 TEN, -
i STANPING ON MARY AGENCY (CAST IN MARK) ELEVATION [G))
’ 1033.4|3 (™)
ATITUDE LONGITUDE DATUM DATUM
A X __dé -
{NORTHING }{EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
12 571, 83 W 584902.93 ()
(NORTHING )(EASTING) (FT) [ (EASTING)(NORTHING) (F7) | GRID AND ZONE ESTABLISHED BY (AGENCY)
{w) (M)
0 OBTAIN GRID AZIMUTH, ADO . “  TO THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD)(SUB) . “ 1O THE GEODETIC AZINUTH
oaJECT D ') BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)

' This station is locoted neor

This stotion iz o

This stotion is located at
¢ camecBack arkox
109 Ay

To reoch this stotion from the
/3007 4-/— W/ OF  1as 7E€ERS ECTvor/

oK (07 & § CArMmELBACL

LITTHFIECD [ARK

Anakicor 4

T

AL/ 2074

Co77oa” ~ A E R S ADE

(city) (county) (stote)
é\f
AF Y v "
2, 5 -"
CANMEL 5 C b moloz Q
N




&PS
(7062)cpmiect
COUNTRY TYPE OF MARK STATION ‘
Usa Bag NE CoZ S /8~ 7 2N &L /e HaV
'&v STAMPING ON MARX AGENCY (CAST IN MARK) ELEVATION (FN)
: /036, 30 (M)
ATITUDE LONGITUDE DATUM DATUM
Y
(NORTHING)XEASTING) (F7)| (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
A7 71114 w| 575892,00 () A2 7
{NORTHING)(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ltsmsusueo 8Y (AGENCY)
(™) (M)
0 OBTAIN GRID AZIMUTH, ADD . . " 10 THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD)(SUB) . . = T0 THE GEOOETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DIST
0BUECT (c:m%gm) BACK AZINUTH (METERS) (FEET) (METERS) (FECT)
This stotion is located near Lt TCH FELD /é’-/&( . /\74‘/2/(”/7/‘ - . LAl zon t
(city) {county) ‘(stote)
To reach this station from the /w7472 3ZC 77 /=
o> Litehliein Gd ¢ Jodiso School B
L FAST e mifis Jo EC wrbE AL
| Thead plorivt BE roos 27 les S
5’/;77/4//1/ Moz L
This stotion is located ot
A ISy s Trons e 1Sl e 7 /fo,” € &! /Z——\/_
& Slwneres L W '
9
U
\ |
This station is o , i
JE0r) Briz i 1o Hols é";?yﬂ—/————z/ - - - /6/0/”/’:- /—C’/——(.
@Ars ?+ /

® | |




ERM 20

{(244)
COUNTRY TYPE OF MARK SATION
~usA 4B plum Cri AF 44 H4V
_OCALITY STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION M
AF 49 AFRIAL nl/)/)ouu'g Co SOR-Z .55 (™)
D€ LONGITUDE . DATUM DATUM
X X X X
“NORTHING)(EASTING) (F7) [ (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
917590, g0 m| 58277.74 (™) -
NORTHING)(EASTING) (F7) [(EASTING)(NORTHING) (F7) | criD AND ZOnE ESTABLISHED BY (AGENCY)
(M) (™) '
10 0BTAIN GRID AZIMUTH, ADO . . YO THE GEODETIC AZINUTH
TO OBTAIN GRIO AZ. (ADD)(SUB) * ¢ " TO THE GEOQDETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DIST
0BUECT (“‘m,"g(l‘é’;“’) BACK AZIMUTH (METERS) (FEET) (uslrcngl) (?::g)
This station is located near M, //4 Diz /A‘-Z_, . preicopA ) A#1Z0s/A
(city) {county) (state)

To reach this station from the IV TeRSECTI04) OF
Glemwdaliz Aue anvd Glenw Harsboe BLvD
Go SOUTH ALONG wWesT SIbK ar
Clndale Rirport T evd or oD

This stotion is located at
s/ wWesYT SIDE oF BikM Fore
FoucE ARouM d AN2PoRH

Clendale Aux

This station is o

2" "#B & Alum CA P




iy

COUNTRY TYPE OF MARK STATION
WSA. PRASS AP Ny Cor Suc. 1) TaNRIW
"y STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION (Fm
‘ 055 8o (M)
ATITUDE LONGITUDE DATUM DATUM
{NORTHING{EASTING) ((F1)] (EASTING)INORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
92 906 /¢ | 578497 24 (M) Arre 2 i
{NORTHING){EASTING) (FT) [{EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (™)
G OBTAIN GRID AZIMUTH, _ADOD . ‘ “ T THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD){SUB) . ! *  TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
0BUECT ‘“&“&%’r‘.‘é‘f'“’ BACK AZIMUTH (METERS) (FEET) (VETERS) (FEoh)
. This station is locoted neor LireHFmen Py ) Magicopa . AriZ o~ 7P
(city) (county) (stote)
{
1 To reach this station from the 1o 1:3/2 $EC T+ o
i . . )
! CrFod L +“L‘65L<A 2d i “\)dl&w SCth')c}L—
; RGZJC Newg T4 Thwves P‘uLlZ"S Tk- é(?mJ/\-L—E
| Aoz Then E4st Twe avd ove hals mees
!
This station is locoted at 1}, ¢ SeuTh wesT bodad
L TRAUeL Lamiz of Gladsle Avis .
This stotion is o -
i ‘ Lwﬂdﬂ'i Aoz
Boass ap  Flasi with Pavive L) R I !




ERM 2%

This station is a
Butss o o My Nolis
&rs rf

e et e o maeiir e im

Lliza/ Dy s

G
( ? vy )
LUNTRY TYPE OF MARK STATION
WS A BPASS AP NE coR SEC 1D TaN Rlw
‘ STAMPING ON MARK AGENCY (CAST (N MARK) ELEVATION (F |
: SO053.92. (M)
_TITUDE LONGITUDE DATUM DATUM :
(ATHNCREAGTING (P {EasTinciiNORTHINGY QFD| GRID AND 70NE ESTABLISHED BY (AGENCY)
422947 /7 ) 58/080.573 (W) Ast) L
“ORTHING X EASTING) (FT) [ (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
*3 o8TAIN GRID AZIMUTH, ADO . TO THE GEODETIC AZIMUTH
-3 caTAIM GRID AZ. (ADOXSUB) . *  TO THE GEOOETIC AZIMUTH
AZIMUTH OR DIRECTION GEOO. DISTANCE GRID DISTANCE
08JECT (GEODETICHGRIO BACK AZIMUTH
: )(lc) ) (METERS) (FEET) (METERS) (FEET)
“nis station is located near Livenmieea an(/\ j/“ AviICOPL ARizoNT
(city) {county) (state)
To reach this stotion from the v 7.772 5L5<T7 ¢4 1=
oid Lr\’cHu-’ltIVd £d St ze d./}n; Sctwo(.. P(J
3o MonTh Thyss sucss 7o 6lew oirle
AV, Thew gt Thrcoe snei=s 7
JSHK AOE
This station is located at 4
. g ./
IWTIZRZGEET i o 012 Sl dals —— \é"{\’ (4-\‘/
AE & pETh Aoz | Y
0 f




) ERM LY

(707 5)
SOUNTRY TYPE OF MARK STATION ‘
Uust Awss o WSy See 7 TAN LI Vv
‘..v STAMPING ON MARR AGENCY (CAST IN MARX) ELEVATION Gl
: /054, 59 (M)
AlTuog LONGITUOS OATUM DATUM
ORTHINGXEASTINGY ()| (EasTNG)(vORDuNGS (F) | G0 AnD ZONE ESTABLISHED BY (AGENCY)
(M) (M)
NORTHINGXEASTING) (r7) | (EasTING)(NORTHING) (FT) | cRaD AND ZOnE ESTABLISHED BY (AGENCY)
() (M)
"3 JaTAIM GRID AZIMUTH, ADO . : “ 10 THE GEODETIC AZIMUTH
3 O8TAIN GRID AZ. (ADDXSUB) . : = TO THE GEQOETIC AZ2IMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
ORUECT GEQOETICYGRID BACK AZIMUTH
( ¢ XGRID) (METERS) (FEET) (METERS) (FEET)
“his station is locaoted near ,Z/ Feh sured /;/Z/( . /74;5@/4 iz z o~/
(city) (county) (state)
TR SECTI oA

To reach this station from the

e c,)L—(/ L ‘)‘(_’/zF/z;Lc/ k’c] i /A/o///uu KCA‘UL
K Go A/)O/Zfﬂ B S 7& E lonrdsce

.4(}5/ 7j€/\/ Z;sf t 2 ’/& srrles 7%»‘ /‘//7%

AZ

This station is located et s> 74e 5‘47(7%/ st
boawd Tavel Lawe orF Glemdale

Ave j: /I)7l7{ Av ¢

This station is @

Bews G p.




ERM 25

&PS
( To40 )
ZOUNTRY TYPE OF MARN STATION
__. MSA‘ P raws  CAP NECOR 56C 2 TANMR /e H4v
) STAMPING ON WA AGENCY (CAST 166 MARK) ELEVATION G
: / 02’8; 0~ (M)
ANTUOE LONGITUOR DATUM DATUM
~ORTHING XEASTING. N GASTING)X(NORTIuNGS (" | GRIO A ZONE ESTABLISHED BY (AGENCY)
(M) (M)
<ORTHING EASTING) (FT) [(EASTINGXNORTIHING) (FT) | GRID AND ZONE rsna.nsrto 8Y (AGENCY)
() (M)
"3 28TAIN GRIO AZIMUTH, ADD _ . : ~  TO THE GEOOETIC AZIMUTH
-3 OBTAIN GRID AZ. (ADOXSUB) . * 1O THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION ' GEOD. DISTANCE GRID DISTANCE
OBUECE (c:owm)(gm) BACK AZIMUTH (METERS) (FEET) (METERS) (Fech)
This station is located near LA A bz 12, /D p2)cor ) 2o/ P~
(city) ' {county) (state)

To reach this station from the

WTEESEC T2 /=

oD L )l(’/:[:r/(v/ /ZJ d’ /A)Dldv'l/ gc/;poL/ec/
6.‘,&6{ o L.e’)ﬁ 7 17, SRRE ,e_’;'c// 7‘AM1

NMopT 4 mﬁ(:zs‘ ZCL Aloyz o2 Aoe -

This station is located ot 74 ¢ ,4/‘ Tt s 5c7C T

0F ZFt iR er A F ﬂé/zfo‘ﬂ’/c’/'/

AVIE

This stgtion is o

Besss Ay o frawd Pols
GPs Pt




ERM 26

(70349)
ZOUNTRY TYPE OF MARX STATION
MSA’ Berss  Crp [EV4 Sec BS T3 2) e H »
STAMPING ON MARS AGENCY (CAST IN MARXK) ELEVATION (FT)
: /089,527 (M)
ANTUDKE LONGITUOR DATUM DATUM i
~ORTHINC ) EASTING: (FT) | (EASTING)(NORTIUNGY (F7) | GRID AND ZONE ESTABLISHED 9Y (AGENCY)
(M) ()
~ORTHING X EASTING) (FY) [(EASTING)(NORTHING) (FT) | GRIO ANG ZONE ESTABLISHED BY (AGENCY)
(M) (M)
" J8TAIN GRID AZIMUTH, ADD . TO THE GEQDETIC AZIMUTH:
“C QHTAIN GRID AZ. (ADD)(SUB) ‘ " TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOOQ. DISTANCE GRID DISTANCE
0BUECT (GE?OETICX&UD) BACK AZIMUTH (METERS) (FEED) (METERS) (FEET)
"his station is located near [P ALl ///,/fz/( e //213;74/4
(city) {county) (stote)

To reach this station from the 2ot o FACE 14 IELHRAGIT

GO V()?S+ A mu,fu (//‘73&'/2\(/ KZM)—Q/ yz /III-AC }é
SL ptpses £ (}/ Fhos Sevlh 2aers T
()L“jl—:: 14‘)'3’:/ ‘%-—(,u\/' () )/Z m:’e 5(17/{7‘-‘\

O/: 0 L/l}/fh
This station is located ot

The sar7m2 SECT7 60 2=

Gutlere Ao & EL #Mpraca £d

This station is o

Bass Gy Hls.

Bultizz




ERM2T

bm‘*)

COUNTRY TYPE OF MARK STATION
tHsA BRrass CAp N Sec & Tan RIE 4
".nr STAMPING ON WARK AGENCY (CAST IN WARK) ELEVATION C ™
: JoB 0, 079
ATITUDE LONGITUDE DATUM DATUM
(NORTHING }{EASTING) (FT) | (EASTING)Y(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(W) (™)
{NORTHING)(EASTING) (FY) [ {(EASTING)(NORTHING) {FT) | GRID AND ZONE rﬂhﬂ.iSHED 8y (AGENCY)
(M) (M)
TO OBTAIN GRID AZIMUTH, ADO * * TO THE GEODETIC AZIMUTH )
T0 OBTAIN GRID AZ. (ADD)(SUB) . *  TO THE GEOOETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. OISTANCE GRID DISTANCE
O8JECT (Gi?OETITC)(lg;ID) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
! Tnis station is locoted neor Ll'lcl\ Fiz b ?O'RK M#{Zlcﬂﬂd' )4/2/& o) 4
. (city) (county) (stote)
[
°
]
!
: To reach this station from the ,wiigRsSECTION O/
! ord Litthmep A g lwdire school
l g© RoRTH o miuss 75 Nor yrsrend) AUL’/
i 77314) 15T B Y, areEs T jI TA Aus
! i, /l)awmum .
This station is located at Hith Ave
& I\)()\/“H'uun r\//\“
§
3 |
This station is o - —" !
) CRIRERA
Berss Cap un Hand Role 2 “i
e
Aoz




EEM 2%

( 24 5)
COUNTRY TYPE OF MARK . STATION
1y E SRR A 43 V
‘m STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION (FT)
085 %5. 577 ™)
ANTUDE LONGITUDE DATUM DATUM
{NORTHING)(EASTING) (FT)| (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
‘NORTHING)(EASTING) (FT) [(EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED 8Y (AGENCY)
(M) {m)
70 OBTAIN GRID AZIMUTH, ADD . YO THE GEODETIC AZIMUTH
TQ CBTAIN GRID A2. (ADD)(SUB) ¢ TO THE GEOQDETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
oauECT (cez):g'u‘%gm) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
i
?
é This station is locoted near fEOR 1 A AMAR/CoPA ARIZONA
! (city) (county) (state)
To reach this stotion from the
oLy LIT

This stotion is located ot

This stotion is ¢

%13

Ao




ERM 29

TOUNTRY ™t OF W STAnDR .
s B2Nec o4-p 5L SEC AL T3N B (703%)
B STAMPING ON UNWR AGENCY (CAST 1R LLANI) ELEVATION an
Mc HPD MCHD /096 . 402 )
‘t LONGITUOS DATUS DATUM
mvip s3 (52) MoV 1629
ORTINCRCAMTEE  O7)| EASTWOYORmD el GIC. L i B CSTARLIS D B (COWT)
_9235/3.819 M 57; 7R . 795 W |
SORTHING X EASTINGS rT) [{EASTING X NOATHINED (FT) | OO AND 20MR : ARLISE0 By (ACENCY)
(9 (1]
*3 caTAIN chi) ATIUTH, ADD . ' 10 THR CLODETIC A2tMITH
*9 0BTAIN G0 AL, (AODXSUB) . . = 10 THE CEODENC ADMU™
AZ1MTH ON OVRECTION ctod. 0$taNct CRI8 OI1STANCE
osct (GII’Q“CXM BAER ATIMUTH | (Tt (reen) {wEteRe) (reeny
“his stotion i3 locoted nédr Sun Ty . Marsicory). . A 2004
(city) (county) {state)
To reach this stotion from the
Foor OFFICIE IV ECMIRALE GO (JBST
ArReX Y mi 7o L PeAbIs Bosdd, Ther)
Seury 3 airs . To ST
Thig stolion id located o8y 7P Src T‘/l»;) ore KLWioALrs
and oLIvE Eoad g S
Yy .
(§ .
X
This stolion i4 a '
BEpss Qb v Mrwvd Motz ' Avr
§ )
X
~J
. W o
-
o | :




ERM 30

(/ﬁa 42)
OUNTRY TYPE OF WMARK STATION »
" SA. Bes Cap NECORSEE B6 TN E] LI HEV
" STAMPING ON MARI( ACENCY (CAST 1N MAR) ELEVATION a0
: J090. 08 ()
ATITUOE LONGITUDE DATUM DATUM '
~ORTHING ) EASTINGY (FO) | (SASTING XNORTHME) (FT) | GRiO AND 20ME ESTABLISHED BY (AGENCY)
(C)) (u)
~ORTHING }(EASTING) (FY) | (EASTING ) NORTHING) (FT) | GRIO AMD ZONE CSTABLISHED @Y (AGENCY)
(™) (™)
*3 OBTAIN GRID AZIMUTH, ADD - TO THE GEODETIC AZINUTH
"2 OBTAIN GRID AZ. (ADOXSUB) “  TO THE GEOOETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
osxcCT {GECOETIC Y GRID) BACK AZIMUTH
(MAGNETIC) (METERS) (FEET) {METERS) (FEET)
“his station is locoted near LMy KAL)~ /\1'7121 ceo pPA 14 Zﬂ/L}/-L'
(city) (county) (stote) i
To reach this station from the Pc“*ﬂ( COFFIEE 10 ,
ST MIRMNC G Vo write Wost o ‘
Sl Wnereiz Road, Ther Sue Tk 3
SneEs o Oliviz JUE P 74 c”c'{_;)fi?z
JALE T SISTA AU i
This station is located at ‘ !
I T2 ST T OLIFAVE ' i
/_Z——\/
4 s th Ao j
l ‘%
This station is o '
Betss e v sawd Kol OLIviE /




ERM 37

G PS5
(70 33 )
—ANTRY - TYPE OF MARK STATION
W54 BOASL CAD NITCOR SEC A6 TEY 2/ Hay
__.; STAMPING ON MARK AGENCY (CAST 1N MARX) ELEVATION Ras)
: Vo5, B30 (M)
ATITUOE LONGITUOE DATUM OATUM
SORTHINGEASTING] (F) | (EASTING)(neoRTriMG) (FT) | Grid A0 7008 ESTARISHED BY (AGENCY)
938 783. 2| w| 575 780./9 ()
NORTHING X EASTIG) (FT) [(EASTING X NORTHING) (F") | GRiD AND ZOME ESTABLISHED BY (AGENCT)
() (M)
T2 J8TAIN GRID AZIMUTH, ADD * - TO THE GEQOETIC AZIMUTH
“S OHTAN GRID AZ. (ADOXSUE) . - TO THE GEOOETIC AZIMUTH

AZIMUTH OR DIRECTION
GEOD. DISTANCE GRID DISTANCE
OBJECT (CEODETIC Y GRID) BACK AZIMUTH
(MAGNETIC) (METERS) (FEET) (METERS) (FEET)
“his station is locoted near Lol e = eI o AT A A
(city) {county) (state)
To reach this station from the o1 (OFFIC/E 1
G gzl hRAaceE G <<:>0-,~f Ve sensle 'fl; i
Ftppozaed R, Thert Secilh Bmiles T '
feogia Aol . !
This station is located at  The VCRSEC e G
Pg(\l&l/\' Ave é’ f[, VIVL é»/‘_"/ /Z_\/
\\\J
N
N
AN
This station i §
is station is a 0 j
Jess C;/ w0 My Mole . ;o
_/?Zy?//,l /o




(‘-7() 3{)

~DUNTRY TYPE OF MARM STATION
US A Fass Crp EVa Coyp Sec 23 T3V RIS Hev
_SCAUTY STAMPING ON MARK AGENCY (CAST 1N MARX) ELEVATION Gi]
I. LONGITUDE DATUM DATUM R
| NAD 53 (52) VavD 25
“ORTHINC X EABTINGD (F1) | (EaTINC)(voRTIaNG) (F1) | cmiD AnD 7o ESTARLISHED B (ACENCT)
79/4-19. 73/ M| S22 ZZ3.55¢ W :
NORTHING Y EASTING) (rT) [ (EASTING X NORTHING) {F7) | GRID AND ZONE ESTABLISHED BY (ACEMCY)
(™) (™)
“3 ogTAIN CRID A2IMUTH, ADD . - 10 THE CEODETIC A2iMUT
“S OBTAIN GRID AZ. (ADOX SUS) ° " TO ™ME GEDDETIC AZIMUTH
AZIMUTH OR DIRECTION CEDD. DISTANCE CRID DISTANCE
osuECT (ct(oomcxcc:m) BACX AZIMUTH (VETERS) (FEET) (ETERS) (rED
“his station is locoted near L ntyrestrs s co pa F &z ons#
(city) (county) (stote)
To,mh this stotion from tha Fos] OFFieiz 1o
Bl MizAGIE Co wyoesf Ve Il 7;, L‘L/f/ﬂll-»,
R, 7hen seatl 7 Varwey ed rshue 13
17z /J//Zl»' sz 7L o Thumdre-dind 24
his station is locoted ot  The ~uTE2SECTI O
e l/uz/u/_’y od ot S //’”(A 6z £, /L\/

vis stotion is a

Brrss AL

VAQ.U/I;/ .

3
|3
X




ERM 35

g 4 /‘—'
To reach this station from thae T’c's‘f OFr /c., ’n
ot 7 RACL G o> [,c/pgf /e . L€ /Z
; s L &
S myzien Kd | Thew Semdh ene o2

7 Cicrug £d

- SRS TR
This stotion is locoted gt T h & /1A Trecse

o EL Mo Zd 2 Creres K.

This stotion is o

Biyss by rn

A/fr/u(/ A/OZE

G PS
(70 %3)
“OUNTRY TYPE OF MARX STATION
l‘ ()A 73/_7‘} e, Ay ) N’é' COIR S°C A3 7 3A/ K2 *{ d Y
T.‘ STAMPING ON MARK AGENCY (CAST IN MARX) ELEVATION a3
B 17117. 410 (w)
ATUOE LONGITUDE DATUM DATUM
NORTHING X EASTIES (F) [ (EASTING)X(vERnang) (FT) | GRID AMD 7OME ESTARUISHED 9¥ (AGENCY)
944057/ 473 (™) 575 74 8. 70 (M)
~ORTHING X EASTING) (FT) [(eaSTING X MORTHING) (FT) | GRiD aND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
2 ogTAIN GRID AZIMUTH, ADO * __TO THE GEODETIC AZIMUTH
“2 08TAIN GRID AZ. (ADOXSUE) - TO THE GEODETIC AZiMUTH
AZIMUTH OR DIRECTION GEOO. DISTANCE GRID DISTANCE
0BUECT (et(oomcxglo) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
T his station is located near FL 1 i2hens S 3025 0 124 /,?/ St
(city) {county) (stote)

aCTL( 5




ERM 3¢

OUNIRY Vet oF Wty $tAnioR — ,
usA Moyze RIVET| LV B87(wsmere) Soos )
YCALITY STAMPING ON LARK lctncv {CAST 1N WAst) ELEVATION i @
Non )= , NON = 36.586 (o
\IIUDE , , LONCITUDE ’ '3 CATUM ) DAtUY ,
3°36" 2SN 12218 14 %0) NAD 83 (72) NEVD 29
NEASTING) (F7)| (EASTING)(NORTVING) (F1) | oRiD AvD 106 ESTABISIED &Y (ACENCY)
(w) ‘ )
IANING (EASTING) (1) [ErSTING )Mo ING) (1) | cRiD AND 0ME ESTABLI& 0 §Y (ACENCY)
() tw '
) 0B1AIN GAI0 A2tiktn, MDY .. . * ~ 10 1k ctobt e Agidufy
} OBTAIN GRID A2. (A00)($u8) (e T 10 E ctook e Adisny
AZMUTH OR DIRECTION CE0D. O1SIANCE 0 O181AN
odstct (C‘mg’;“” BAcR AfriRuth (untns)' (reen) (?nc'tt'ns') mg,
Vs stalion is tocoléd néor Sﬂly d/’)/ /’"/W'CbP/’ Aé' ?ONA
{city) (county) (stold)
1 this stotion trom thé

VTERSECTIo oF 1118 Jue ¢

GEAOD AVE o AN W ALMJ

BRASD Avis 2000

7o SNl lond

Grrds & 0n) The Bight svxiz Aévd Fera 2yoire,

is station i% localed ol

THE Top OF The SE FITER

OF K/€ Bridse,

Foo T8 CRACHIEED arn'd MmIUING

do to ),

is slalion i4 o

BASS COAp




MRy Tt of WAk §fioR .
HsA Alum  DISIC Uu-23 LHUS‘Y‘MLK') (9007) v
ALY STAMPING ON (A ACENCY (CAST 1N MARK) ELEVATION (rny
Uu-2 C&EGS /(48. 768 (o)
TUDE LONGITUDE oATUM . DATUM ,
D- NAD E3(72) NEYD 27
YEASTING) (F )| (EASTING)(NORTHING) (F1) | CRID AND 20WE [es1asurs D By (actncy)
] ' {4
TN )(EASTING) (r 1) HEASTIMC)(NOHTHING) {r7) | cfhib AND 20n¢ rsmlnsuto av (ActNCv)
(v) () . :
OBIAIN ciio AttiuiM, At . : =10 tHE CLODENIC A2ityin
OBIAIN _ GR1D A2, (ADD){S1l) . : * 10 TE GLOOENC AZimuIn
A21N\THi OR OIRECTION 3 -
odect toegecticycn) . BoRANN it (UE1eRe) (reesy
it stotion i3 locotéd ndar Say é/fy . MJE'C&P/’ . Ap’ ?6Nr’
\ (city) (cdunty) (stold)

'n thid station lrom tha

his stolion i8 localéd ot
INTER SECTION OF )1 AVE d€@AVD Avg

OoN CONcRIETE HNEADWALL ot AR
CoR &1 )wTEZSEECTIBN

his stotion i3 o \/\/\/\/\
Brss cap set o Headwarl

wlus

1
7

/

/11 AVE
A

3
~—~—




ECM 33

OUNSRY 1YPé oF Uank $1An04 —
WsA Alum AP By 23401 ( 8002
DCALITY STAUPING ON (ARK AcENCY (CART 1R IARK) ELEVATION (rey
234¢ F A Do7 //98.847 (v)
ATY LONCITUDE OATUM . DATUM )
NADE3(72) NCVD 27
ORTING)(EASTING) (F)] (EASTING ){NORTwING) (r1) | cRio Ano 100 ESTABISIRD By (AGENCT)
(W) ' (u)
ORTHING)(EASTING) (F7) | (EASTING)(NDATHING) (F7) | Crid AND 20M¢ ESTABLIG 0 8y (Actncy)
(v) ()
0 0BTAIN oo A2udrth,  Abb N 10 i ctovene Aty
D OBIAIN SRID A2, (ADb) $ub) . 10 THE CEOOETIC A2tkatsin
A2INUTH OR OIRECTION R s
otuect (cc(ootncx'g;no) BACR AUH ::mms; "A&c't, (‘.’.'2',':;,‘,", '3'2?%
his station i3 locotad nagr Say C/7)/ M/"QICOPA ”/é’ Zors
(city) (county) (stote)

o . this stotion trorm the

is stotion i4 locatéd ot . _
N CoR SF TA&E wWwTER SECTIoN ok

MIAVE d 6RAUD Ave op Top oF
)-/de,«.LL__ oF DRAVALE SE To M

rid slotion i4 o

Al &—/o

"

/1] h




ERM 39

GPS
(707D
ZOUKTRY ) TYPE OF MARX STATION
H5A Bi4se CAP MIZ COIT SIEFC jif T 340 12/ Hav
* STAMPING ON MARK AGENCY (CAST IN MARX) ELEVATION )
: /135,38 (W)
ATITUDE LONGITUOE DATUM DATUM
~ORTHING X EABHNGS (FT) | (EASTING YeomTritre) (F7) | GRID AD 200K ESTABLISHED BY (AGENCY)
G49 343. 5/ wy| 575768 49 (M) '
NORTHING X EASTING) (FT) [ (EASTING (NORTHING) (FT) { GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
*3 OBTAIN GRID AZIMUTH,  ADD . : = ___TO THE GEODETIC AZIMUTH
“C OBTAIN GRIO AZ. (ADOXSUB) . . “  TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEDU. DISTANCE GRID DISTANCE
OBJECT (c:(omncxgun) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
“his station is located near Ll IMi2aées . Sk copr ) N 2o
(city) (county) (state)
To reach this station from the /09 F e sn l
) N |
L PIIAGE  SHo [cbs?l Y oo Le 73 i
Sl i wpse Eord
This stotion is locoted gt THE /0 TERSECTIon /5
EL N’IQ/)L»IZ f()ﬂ'(/ é— 7’;7“"-)‘!?"" b“ZCj ﬁ)&j /'Z___\/
NS
| S
This station is a ' .
/fmﬁﬁ é‘/ s/ /4/44/0/ AICJ/J: . 777:/»‘/(,//.:‘261/2.(/ ' Y

Gps Pt

1 PUIRACH

Ei




ERM 46

(2290
COUNTRY TYPE OF MARK STATION
s A Vo 13 Aluns (42 /a4 4 H&v
'm STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION _ (Fn
Ar- 28 AZAAL Mappsse (o | /15 3. 707 )
ATITUDE LONGITUDE DATUM i DATUM
#1550 TG
{NORTHING X EASTING) (FT) | (EASTING)(NORTHING) (H) GRID AND ZONE ESTABLISHED BY (AGENCY)
957253. 789 M| 577¢32 2036 ) Az <
{NORTHING)(EASTING) (FT) [(EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
10 OHTAIN GRID AZIMUTH, ADD . 1O THE GEOOETIC AZIMUTH
TO OBTAIN GRID A2. (ADD)(SUB) * TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
OBUECT (Gfmg('g?m) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
: : e ] Ar;. -
! | |
i This station is located near Sewr &7 4 W#/Z/é'aﬂ/ﬂ— S Z oA A
! (city) (county) (stote)
' G Ave
To reach this station from the P)‘? f&f e & ﬂ 97 ‘A
Be/'Régo(,dﬂf 'Z/hfnlﬂ//'f fL
for Soeth tpom b, e
pcir Bd, Thon SezTh 72 )
o
EsT Vo wm Le To cdest (T
Asut JRINElve—
This stotion is located at
|
Jecit Fviyg Qlt/cla 70 &as'f e/~ 3
Biem For E'UA-P,Q’/MT/U?\ /a'ncl §
\
9 (3/ \
This station is o Q W\V 0 (&\'
, ~ . \
yzr /26 é /}*—L‘LI" &p /\ RN 4 f'z$/
— ,<'-?:_

=

/Akz/tdls/.. Lyr~e I

—

e




ERM4I

5

This station is o /j&}gg (QP /,u‘ /4/0 /u(/ /\/u[€

GPs Pt

EFl mirrel

[ G #Ps
(qoze)
SOUNIRY TYPE OF MARX STATION
*“SA BRAss AP NiT CoR oFsgc 2 T FVLIed HaY
STAMPING ON MARK AGENCY (CAST IR MARX) ELEVATION [Tas)
= /)7L . 194 )

ATITUDE LONGITUDE DATUM OATUM
NORTHINC X EASTING) (FT) | (EABTWNG XMORTHING) (FT) | G0 AMD Z00E ESTABLISHED 9¥ (AGENCY)

960152 .94 (™) 575748, 22 (M)
~CHTHING X EASTING) (FT) [ (EASTING X NORTVING) (1) | criD AND ZOnE ESTABLISHED BY (AGENCY)

(M) (™)

*3 0BTAIN GRID AZIMUTH, ADD . “ ___TO THE GEQDETIC AZIMUTH

"2 O8TAIN GRID AZ. (ADDXSUB) . ®  TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRIO DISTANCE
OBJECT (GECOETICKGRID) BACK AZIMUTH
(MAGNETIC) (METERS) (FEET) (METERS) (FEET)
“his station is locoted near SUN CITy/ //’/fkf/(‘(_‘,z»f A2 oArd
{city) {county) (stote)
To reoch this station from the /’zs v, [(K 7z i/v’ ’
Setns C't{ oF Gt fos & e/l /@J/ i

Go cles f. 3 Jes 7o £t P i
A (res®! 4"")

This stotion is located ot The 1w rZZ25¢ <7/ ":" )

. 5 - Rd :
or Bel B4 4 ELmrtse £d (2350 — .




ERM 47

( 3% ')
COUNTRY TYPE OF MARK STATION
_ 5 £8 Alum AP 4F 2] HEv
.IW STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION (FT)
AF 2 AZAAL MAppinic (B Larg. 7L, 39 )
ATITUDE LONGITUDE OATUM OATUM
sl A7
{NORTHING X EASTING) Q'_T) (EASTING)(NORTHING) (EX) | GRID AND ZONE ESTABLISHED BY (AGENCY)
QL0 DO A, GAY4E W) s7C Fi. 3T | A2 <&
{NORTHING )(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE STABLISHED BY (AGENCY)
(M) (M)
10 OBTAIN GRID AZIMUTH. ADD . TO THE GEODETIC AZIMUTH
T0 O8TAIN GRID AZ. (ADD)(SUB) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION
onxcr oocie | wocmwm | Gmpmme | wameer
This stotion is locoted neor f);v/u d 7 )?7/*!20(0[9/}— 4/8/ Z onA
(city) (county) (stote)

. This stotion is locoted ot

o—

(e

o alevth o

Bﬂ”fd Too £ FAST o= £z

IS 1z Ko
(i Tro C diteny

This station is o

S orth oF Feod

4R34 Al Gp -

To recch thns.stahon from the %‘ff OFFic /Z af 9 H Aue
4 Betl & 80 cOPs 3 I
SL H RAerZ /e .

57 eSS




ERM 43

(21 1)
COUNTRY TYPE OF MARK STATION Y g V
AN A2
‘uw STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION T
ANoare ot ¢ //E5 - //8 (M,
LATITUDE LONGITUDE DATUM DATUM ;
A5 G
{NORTHING X EASTING) ) (F_'_f) {EASTING Y(NORFHING) @ GRID AND ZONE ESTABLISHED BY (AGENCY)
9¢0 140. 09 | S§79 70590 (™)
{NORTHING)(EASTING) (F7) | (EASTING)(NORTHING) (FT) | GRiD AND zONE rsnausnso BY (AGENCY)
(M) (M)
TO OBTAIN GRID AZIMUTH, ADD . TO THE GEQDETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD){SUB) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
0B8JECT (cc(oomc)(lgl)im) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
This stotion is located neor b{q)\) C, T )Y)ABICOFA— ﬂ/&/ ZON QA
(city) (county) (stote)

NS Th Ave.

This station is locoted ot

40/'

P\,“I n
This stotion 18 ¢

P

The beall MosiE oF
Med QUBE Vb an) e cowsT ot ISH
JckﬁT Wwes T o7 s;’/z«/ﬁ
cmc«nw\ En TR 2 Tp, Coya TIE
Seeb o vision

1}
s

To reoch this station from the PC’9+ @’(602' Q\@ a4 Tt\ AU‘{
Ba(! (Daqg 50 u)()s\(‘ ”VOZMWLC’;’ ZSL

z G),yvf
S Hwe s >

U
<
-"\3
H@

Vo I 4

VISTR R




ERM 44

C X 20,)
COUNTRY ‘ TYPE OF MARK STATION _
USA LIRE fAluw Ca AP 2o 1%
i TY STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION Tar)
A A0 M/L/eru} & Juc NP7, 682 (M)
ATITUDE LONGITUDE DATUM DATUM
_ nmrs5e. 257
(NORTHING X EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(™) (™) ’
{NORTHING)(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
10 OBTAIN GRID AZIMUTH, _ADD . TO THE GEODETIC AZIMUTH
10 QRTAIN GRID AZ. (ADO)(5UB) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
oaseCcT (Gcm?r(lg?lo) BACK AZIMUTH (METERS) (FEET) (UETERS) (FEET)
This station is locoted near Swn & 7 )V Copt AIC) ZoA/ 4
(city) {county) (state)

To reach this station from the FC./ v OF CIF od) Gqth Aue
4 Ball R d 6o u)ﬂs“t Z_/p;; Ly 72 S Mrerer=
/((/Dd//xyq Neoe TA Fi /////('

This station is located ot 2/ ;95f o=

5 miherE Kopd w

: k
This stotion i . w B
TreenEe yz"'leﬂ £ Qlum C4p-

sz mreE A

X
™~
~




. ERM45
(%)

COUNTRY TYPE OF MARK STATION
Yo' 123 o AF 24 4
'm STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION Ias)
Aerns € Noray 1164, §7& ()
VATITUDE LONGITUDE DATUM DATUM
745 2,7
(NORTHING Y EASTING) (FT)| (EASTING)(NORTHING) (F") | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M) '
{NORTHING)(EASTING) (FY) | (EASTING)(NORTHING) (FT) ] GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
10 OBTAIN GRID AZIMUTH, ADD . TO THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD)(SUB) . * 7O THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
oaJECt ) BACK AZiMuT (METERS) (FEET) (METERS) (FEET)
This station is locoted neor .)/ it LTy WQ vico ot //Z/Z(M//ll
f (city) (county) (stote)
i
To reach this station from the P@‘)T OnriZ 9-:9 9 th A\JQ
£ Teu — L
& B\ K %0 wesT e A1 ciES L STA
AV
This station is located ot 4 1> ‘A)O 54 am d -
+ N 'Y
Q00 Wes T oF West kime o= 3
. . ' ¥ . . c/ y N , ..
an‘)’lz SP\/\ Vg S Sec bduns 1o < . w2
At \EE ]
W 4 2 ;o
. 3 Y
This station is a N / 3 %
| S| N
of i — - w K 2 ;
Vo' G bar v maven \§ l Y o
p) )
\m& . ?mo&btw\ pot (e coverc e \ 3 g N
)
9
@ ‘
Bl K




EEM 4¢
£19)

COUNTRY TYPE OF MARK STATION _ Y
U5 A 5 'R Al Gp A4/ =/ 9
‘mr STAMPING ON MARX ’ AGENCY (CAST IN MARK) ELEVATION 1)
A /7 Sl Py i (o fase /2/2.3/7 ()
ATITUDE LONGITUDE DATUM DATUM
pr5le A7
{NORTHING Y EASTING) (FT) | (EASTING){NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
{NORTHING)(EASTING) (FT) | (EASTING){NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
10 OBTAIN GRID AZIMUTH. ADO . TO THE GEODETIC AZIMUTH
70 OBTAIN GRID AZ. (ADD)(SUS) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE 6R
OBJECT (GE(OOETlC)(‘(g;ID) BACK AZIMUTH (METERS) (FEET) (“EEI%RgI)ST(AfNﬁg)
‘ This station is located near j&//t/ éﬁ/ %fﬂ/@// %@4/4
: (city) (county) (state)

70"‘ 5(/(:@\ .

This station is o

This station is located ot P+ ﬁ5+ o~

ELMRRGIE Korad AproX
8/5952' o /—7,13/4’/2 Aoa g

Zi,/(,//j j//‘(ﬂ/ C,W

To reoch this station from the /Zf;‘/ 0/,7,7(/; fcﬂ G974 /ue
4 Bell Kd g0 Wost Bnterle 2L 15

/ty(// ﬁe/ﬂ /My/Z77f 1Yo miles

LE AR
S Somrrees

Bl k!




ERM 47

(227)

COUNTRY

TYPE OF MARK

STATION

%983 Alin (r-p A 27 HV
i.mr STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION Q)
/?F}Y m/ﬂ(/@//mé lo sC - /1 7¢. 560 (M)
LATITUDE LONGITUDE DATUM i DATUM
sl 2§
{NORTHING ) EASTING ) {FT) | (EASTING){NORTH!NG) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
969 578, €3 w| 579 #9537 (M) ‘
{NORTHING}{ EASTING) {FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(™) (™)
10 OBTAIN GRID AZIMUTH, ADD . TO THE GEODETIC AZIMUTH
10 OATAIN GRID AZ. (ADD)(SUB) . TO THE GEODETIC AZIMUTH
. AZIMUTH OR DIRECTION
GEOD. DISTANCE
oaJecT Ly BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
This station is located neor .ju nJ Cl Ty \/\’\A Ricop 4 A[le oA
(city) (county) (stote)
To reach this stotion from the (?C"JJ‘ 04'(“05 O** S“'u ij
A Aoed Bast R go Novlh 7o Budsly
Kd (zM.L.) Thew wes T OE amd ove /)‘2“:”/'&-5
7o S Th AviE .
This stotion is locoted ot o P& Yy Le west
and \/4 Seo wTH Thenn %0 ’40"’—”%"’: :
HsthAoe 5:».445[‘1,/ J‘ |
)
§
This station is o . ] .f '/ ; |
“Bbh F Nl Cayy - v v/\\_> (320
4 Kb 2/ 7 @ Qf‘l’ &,W,&WK
. ((y (\X i
Y sl
\ PN ©
\ R
PR
@ ¢ 3
y 4 3 \
\ (, R
kS | N
R




ERM 4§
(erc

COUNTRY TYPE OF MARK STATION '_‘
{/(5 A V2" 12e Ban— /)lum Cap AL v
Y STAMPING ON MARX ! AGENCY (CAST IN MARK) ELEVATION (FT)
. {2010 , q J6 (M)
ATITUDE LONGITUDE DATUM DATUM
msL 29
(NORTHING)(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
{m) (M)
{NORTHING)(EASTING) (FT) [ (EASTING)(NORTHING) (FT) | GRIO AND ZONE STABLISHED BY (AGENCY)
(M) (M)
0 OBTAIN GRID AZIMUTH, ADD . TO THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD){SUB) . TO THE GEQOETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID D
5 OBJECT (ccm%)r(gm) BACK AZiMUTH (METERS) (FEET) (u&%ns')g(gg%
i
]
i
This station is tocated near 5« Py a T4 MAV‘ 1CO f)/% /<) B[ 2027k
(city) (county) (state)

To reach this station from the 'f)0§+ O‘HIUZ ’Zﬁ 1 ﬁﬂ'\ é)():leu
i BQ” 'e\‘, 8() /\)c)t:ﬁ'\ 9\y1_ /‘Vla‘leg /6)5@ ‘X

v Then/ (/(/lsf /I/Z ///;(({ 70 //Fﬂdvi
L,
ﬂw /Z/w:/‘f/( Lo wile 7o Marmantf

This stotion is locoted ot | Es Lk) 25 \I o=

)15 Th Ao 50 l/c)owTﬁ\ o
Harm ond  bnJ

This station is o

W 2s FAlam Crp




ERM 41

(z12)
COUNTRY TYPE OF MARK STATION
U SA %25 Alum Cap AF 12 V
‘m STANPING ON MARK AGENCY (CAST IN MARK) ELEVATION IG5
A/ AEHRINL Wewrsns ec Co Dc /225 ,72¢ ()
VATITUDE LONGITUDE DATUM 4 DATUM
Al NG
(NORTHING XEASTING) (F7)| (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (™)
NORTHING)(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE FSTABLISHED BY (AGENCY)
(M) (M)
10 OBTAIN GRID AZINUTH, ADD . TO THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. {ADD){SUB) * TO THE GEODETIC AZIMUTH
0BJECT (ct?om?T(lgm) BACK AZIMUTH (METERS) (FEED) RS (e
i , '
This stotion is located neor sSunN </ 7}/ 2/ C [k ARy Z o4
(city) (county) (stote)

G A2 dens LawE

WE, Thew e Th

This station is located at

%l /‘f//'/t’ .,

les T¢
(<

To regch this station from the :}%5“’ OfAfcz GCQ O,C{“H\ A\J =

ér 3€|| EJ‘Q(‘ 5{) 62 TH 2 Y M;
TAsm CL)PQ‘/ ) Ve oo

fesi
% /ST

S'Cc,‘)' (‘L)O‘;f oF //)\ 7\;‘; gde
avd VY mile ponth or” Deer /q//;f
[eJ M,: Ii)/qu) dase«f—t‘

This stotion is o

15 and W Cap.




€ERM 56

(214)

To reach this station from the

ggel‘ QA
Thean Whst %o wast

mile T fosiz 44@ C’Qr\)/
fousd Ther Nl

’\\)IC XM’\B

ﬁ;u)or Ll

/%’u"ﬂv‘

o old  Kood XWE‘)f

This stotion is o

4 s e

W 3//() a [" to
This station is located ot~/ 0 7 Ap bSTlom o= C[Zt(A»

Fee Pe oo cwoeet o= Bamn L 3zeco ok
N\

COUNTRY TYPE OF MARK STATION _
J'R3 dAm O | 4F 1Y 4
iy STAMPING ON MARK ) AGENCY {CAST IN MARK) ELEVATION [7ay)
AF )4 AR Mappro'e (o Lo (207, 706 ()
LATITUDE LONGITUDE DATUM o DATUM
Sl 25
(NORTHING (EASTING) (F) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(m) (™) '
{NORTHING){EASTING) (FT) [ (EASTING)(NORTHING) (F1) | GRID AND ZONE STABLISHED BY (AGENCY)
(M) (M) r
10 OBTAIN GRID AZIMUTH, ADD . TO THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD)(SUB) . “ 7O THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE |
0BUECT (ecmcg(gm) BACK AZIMUTH (METERS) (FEED) (METERS) (FEEm)
i
This station is located near ﬁ/ aJ C/ T %‘K/C oy /4/3/20 LA
' (city) (courity) (state)

B Derice <D 9TthAee

o NouwTh Ami les Z\éﬂ/f"”@/"‘/ /?/,

7o, 1077 Au(/ T Aks? AbnTh F2
74/&4« (,UJ?ST Vo s le /C
~ 7L &/(mc7 .

old Koad Howord To KLy

Rurer




ERKM S/

(213)
COUNTRY , TYPE OF MARK STATION
UsA V2128 Aluw Cip AF 173 HiY
‘w STAWPING ON MARK AGENCY (CAST IN MARK) ELEVATION ™
A4/~ /3 AL W ppy ot G pus . /122/, 92/ )
\ATITUDE LONGITUDE DATUM DATUM B
e 29
(NORTHING X FABHNG) (FT)| (EASTING)(NORFHING) (FT) | GRiD AND ZONE ESTABLISHED BY (AGENCY)
981 ©69. 5/ W SELTFC.a9 )
{NORTHING){ EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
10 OBTAIN GRID AZIMUTH, _ADO . TO THE GEODETIC AZIMUTH
10 0BTAIN GRID AZ. (ADD)(SUB) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANGE CRID DISTANGE
oBJecT o o'0) BACK AZiMRITH (METERS) (FEET) (METERS) (FEET)
i 1
! This station is locoted neor Sun & Ty JHlere L e/ Zov 2

(city)

To reach this station from the ‘gsf L%{'CZ C"’ﬂ 9% Th AU—(

[5),‘: (f g(‘ JOovTH ,ﬂ/n/ les L
/K
(J [lL &7%\941 L(/”‘vf /Z e 4 (,( Jo /07
ﬂ%fzu ';' /ﬂr‘ﬂ( A, les 7o /p,,wuoc Qfo/

Kd.

3/4-477 e Ldps+

(county)

{stote)

This stotion is locoted ot A 124
[ 7 i > /=
woee J,rw‘ Pc) ‘-e /%)ue) A% hoin € w\ e

fotfom of ﬁle 4/4(4 AT /()t‘)““

This station is o

/Z/'/gﬁ j/la.ﬂﬂ C,ﬂ




EXM S2

1
i

(z10)
COUNTRY TYPE OF MARX STATION
, USA % K13 Mom _rp A/ /O v
‘mr STAMPING ON MARK AGENCY (CAST IN MARX) ' ELEVATION (FN)
A\ SO AL Mipprve o /o /257, 6/ (M)
ATITUDE LONGITUDE DATUM i DATUM
5t 2%
(NORTHING ) EASTING) (FT) | (EASTING){(NORTHING) (F7) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
{NORTHING )(EASTING) (FT) | (EASTING){NORTHING) (FT) | GRID ANO ZONE E.STABLISHED 8Y (AGENCY)
(™) (M)
0 OBTAIN GRID AZIMUTH, ADO . YO THE GEODETIC AZiMUTH
10 0BTAIN GRID AZ. (ADD){SUB) . “ YO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
OBJECT (cam%)r('glo) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
This station is located neor ﬁ'm) é T /%?I/‘/C oy 4£/ can4g
(city) (county) (state)

To reach this stotion from the

Pt ofice <P @9k Aoe

& Bell Kd g° /L/():;f/L 2o les To

& They eet Ve

/3 ((

ﬁAV‘(‘IS (e/

0 T7Th Aoe

NowTh D% smle 7o //,,{ﬁeu y=

This station is located at 4 po ,n/‘f 4(()0

JOTTh Ave

,ecf oA u)ﬂ)‘p Dcun/ oF /95)4(/} VYP kldet—
é /‘:{cﬂl(le’(é oA

wes 17 o

§LT£€TA o=
OF fevice /e

/00

This stotion is o

224

/
GO '

L3 48lon Gp.

L‘?lﬁéf((

07 7% /C’J;




€ERM 53

(zo9)
COUNTRY TYPE OF MARK STATION
UsA Y2 ' dA m Ca g Fr - T v
'm STAMPING ON MARK 7 AGENCY (CAST IN MARK) ELEVATION ™
A~ RERIN Pttt lo Josc /232, 3714 )
ATITUDE LONGITUDE DATLM DATUM
HMse. TG
{NORTHING)(EASTING) (F7) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(™) (M)
{NORTHING){EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) (M)
10 OBTAIN GRID AZIMUTH, ADD . TO THE GEODETIC AZIMUTH
10 DBTAIN GRID A2. (ADD){SUB) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
OBJECT (cc&uga(lgs;m) BACX AZIMUTH (METERS) (FEET) (METERS) (FEET)
|
This station is located near Jeun G 7 AR (T Z 7 S
(city) (county) (state)
{0 G _
To reoch this station from the FO‘zf o %' & a’fl 15k AU €
FRAIRL, 50 vorTH 2mits 7o Leredsly B
Thin west Yy s, te & s077% Auve, jhe
NovTH 2 % miles Z /ﬁ’[“//ﬁ-’/‘( /2é
This stotion is located ot apmu X | e Sed)
017 Wetlild Kd 4 /0770 Aoe
4o ‘woalh oF ¢ sTrzeud Bas bed
wiv <€ {GMC/Z
This stotion is @ :
b3 4 Aluns Cap.
Ml ]d Al
P‘ _ : I
e = I %7 CSVE N
@ i
K 4
[t \
\
A AF




ERM S+

(208
COUNTRY TYPE OF MARK STATION
Yy 728 Alam Crp AF 8 V
'.mr STAMPING ON MARK AGENCY (CAST IN MARK) ELEVATION D
A 5 ‘W%i///f/g”ua & S /236 .18 )
TATITUDE LONGITUDE DATUM DATUM
[HSE 2T
{NORTHINC ) EASTING) (F7) (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(™) (M)
' NORTHING )(EASTING) (FT) | (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED 8Y (AGENCY)
(M) (M)
10 OATAIN GRID AZIMUTH, ADO . : " 10 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADD)(SUB) ° ‘ " TO THE GEQOETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DIST, |
0BUECT (ccm%)r(gm) BACK AZIMUTH (METERS) (FEET) (METERS) (FEED
i -
f This station is locoted neor . Suw/ G 7 ) /%{E/(' oA . Az o4
{city) (county) (state)
To reach this station from the ﬂ‘; i
4 Fell Cead, Woilh zmnee's 7o Domedsley
f\() Thore (.c)pﬁ.f Yo m. Le 7‘ JOT7H 4#& 7Hhen)
,{/027"/ 2 %#}/(( 7L A/d//d/(//(?/
This station is located ot & po/r~ 7T /00 Zu) 4
¢ FC
0rF Nal Geld 4 j07 74 Aoe
or=  Sl<el Z’(ﬂ‘j 'Z}}uJ/Z/Z,
/
This station is o
Y & Hew Op
Heed {yized
"y /
o LE
. ' ' e W
i1 ?ok)(!v l.AAv‘Z \
H _—
y
A AF @ 8




ERM 5%

i

(207)
COUNTRY _ TYPE OF MARK STATION
U A 1 RE A cp F-7 4
;‘mr STAMPING ON MARK U AGENCY (CAST IN MARK) ELEVATION R @)
A1 - F ALIELIL P06 (o Jre /E¥45. 357 ()
ATITUDE LONGITUDE DATUM DATUM
Hise G
(NORTHING)(EASTING) (FT)| (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(M) ()
{NORTHING )(EASTING) (FT) [(EASTING)(NORTHING) (FT) | GRID ANO ZONE ESTABLISHED BY (AGENCY)
(M) (M)
0 OBTAIN GRID AZIMUTH, ADOD . TO THE GEODETIC AZIMUTH
10 OBTAIN GRID AZ. (ADD)(SUB) . TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEQD. DISTANCE GRID DISTANCE
o8uECT (“mgﬁg’;"’) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
This station is locoted near .)7/4/ (/ Ty WM/@%/ ﬂ//zo/(/a—
(city) “(county) (stote)

To reach this stotion from the /rz)c){ Oanas fay) GG H, Au e

a Beil chré

o AR TH 3’77/'4"} VAES bz’.’}\/’dsleul

R than Dasw Vo il 75 077k AV, then

NovTh

This station is located-at Ve //,2 ¢ es T 4‘ Yo rmiox

)

Auv<e

This station is o

33//. s U T 14/47[‘[);’(! f(j

NouTh of The 1v7wer sz oy o 4= JO 7 Ae

& A[n[{/é'/c/ anJ/'z (4 u)a..t)?op (09 H,

}/Z ! '/2/3 (</V(L AL‘(H’)” @ﬂ"lo ’

b/

nade

f’lﬁ +¥ /4wt
g 25¢

e
ANE

Aoy [{«/ 4
Ad.

— HAT Field Kd

L AR




ERM SG

(zos)
COUNTRY TYPE OF MARK STATION
HS A L"2i3 Ao 42 AF -6 V
.mr STAMPING ON MARK AGENCY (CAST IN MARK) | erevation FD)
A6 AGEIA pP Ty 00l (o foe /2 G/ Jeo (™)
LATITUDE LONGITUDE DATUM o oATUM
A5 LG
(NORTHING X EASTING) (FT) | (EASTING)}{NORTHING) (FT) | GRID AND ZONE ESTABLISHED B8Y (AGENCY)
(™) (M)
‘NORTHING)(EASTING) (F7) [(EASTING)(NORTHING) (FT) | GRID AND ZONE STABLISHED BY (AGENCY)
(M) (M)
0 OBTAIN GRID AZIMUTH, ADD TO THE GEODETIC AZIMUTH
70 OBTAIN GRID AZ. {(ADD)(SUB) TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION GEOD. DISTANCE GRID DISTANCE
oauect (ca&uga(gm) BACK AZIMUTH (METERS) (FEET) (METERS) (FEET)
i This stotion is locoted near Saw & 7 //OK/(&/’/L A Zon'f
(city) (county) (state)

To reach this station from the //2;»57[ (77/[" & “*ﬂ 75 7/1 ﬂd{

3 Al Ko J/

Woerr % mlles T

Sormax Grad. tha e ) % ke D

/6)77/b Aoz Tiwen 5}:«7’7( orIe le

This station is located ot 75,0 © & Lnd/jv& ’
/
50 Novth o £ 52Tk Y lor o

Sec

This station is o

9,

4 es wih Alum Cop




ERM S7

(2057)
COUNTRY TYPE OF MARK STATION
‘ Us A Alitrny Crps [ 285 Ar -5 V
1Y STAMPING ON WARK AGENCY (CAST (N MARK) ELEVATION G
4 AF- 5 b il 7 NN /257 /52 ()
ATITUDE LONGITUDE DATUM DATUM
sl Y
(NORTHING )Y EASTING) (FT)| (EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
(™) (M)
'NORTHING)(EASTING) (F7) [(EASTING)(NORTHING) (FT) | GRID AND ZONE ESTABLISHED BY (AGENCY)
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Key to Cross-Section Labeling



Community Name:
County:

State:

Prepared by:

Stream Name:

KEY TO CROSS-SECTION LABELING
Maricopa County, Arizona and Incorporated Areas
Maricopa County
Arizona
Coe & Van Loo Consultants, Inc.

Agua Fria River

Run Date: June 1996
Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
.160 160
.250 .250
.350 .350
.440 440
.540 .540
.630 .630
.730 .730
.830 .830
.920 .920
1.010 1.010
1.100 1.100
1.170 1.170
1.250 1.250
1.330 1.330
1.400 1.400
1.480 1.480
1.560 1.560
1.640 1.640
1.710 1.710
1.790 1.790
1.870 1.870
1.940 1.940
2.020 2.020
2.100 2.100
2.180 2.180

N:\95006 \ADMIN\67-042R. W61

YL



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
‘ Final FIS
2.250 2.250
2.330 2.330
2.410 2410
2.510 2.510
2.600 2.600
2.700 2.700
2.800 2.800
2.890 2.880
2.990 2.990
3.080 3.080
3.180 3.180
3.270 3.270
3.370 3.370
3.400 3.400
3.430 3.430
3.470 3.470
3.550 3.550
. 3.640 3.640
3.690 3.690
3.734 3.734
3.747 3.747
3.767 3.767
3.770 3.770
3.780 3.780
3.800 3.800
3.810 3.810
3.830 3.830
3.930 3.930
4.020 4.020
4.040 4.040
4.060 _ 4.060
4.092 4.092
4.094 4.094
4.160 4.160
4.260 4.260
4.270 4.270

N:\95006NADMIN\67-042R. W61

YL



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
. Final FIS

4.300 4.300
4.390 4.390
4,480 4.480
4.500 4.500
4.520 4.520
4.600 4.600
4.700 4.700
4754 4,754
4.790 4.790
4.890 4.890
4.980 4.980
5.000 5.000
5.020 5.020
5.100 5.100
5.150 5.150
5.201 5.201
5.203 5.203
. 5.250 5.250
5.270 5.270
5.290 5.290
5.305 5.305
5.317 5.317
5.328 5.328
5.380 5.380
5.480 5.480
5.510 5.510
5.540 5.540
5.650 5.650
5.689 5.689
5.700 5.700
5.750 v 5.750
5.770 5.770
5.790 5.790
5.810 5.810
5.900 5.900
5.980 5.990

N:\95006N\ADMIN\G7-042R. W61

YL



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
6.070 6.070
6.160 6.160
6.260 6.260
6.350 6.350
6.430 6.430
6.520 6.520
6.540 6.540
6.560 6.560
6.590 6.590
6.610 6.610
6.640 6.640
6.660 6.660
6.690 6.690
6.710 6.710
6.730 6.730
6.770 6.770
6.790 6.790
6.820 6.820
6.910 6.910
6.930 6.930
6.970 6.970
6.990 6.990
7.020 7.020
7.060 7.060
7.080 7.080
7.100 7.100
7.200 7.200
7.290 7.290
7.390 7.390
7.490 7.490
7.580 7.580
7.670 7.670
7.770 7.770
7.870 7.870
7.960 7.960
7.990 7.990

N:\95006NADMIN\67-042R. W61

YL



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
. Final FIS

8.000 8.000
8.010 8.010
8.030 8.030
8.105 8.105
8.198 8.198
8.325 8.325
8.433 8.433
8.534 8.534
8.646 8.646
8.768 8.768
8.875 8.875
8.992 8.992
9.098 9.098
9.177 9.177
9.191 9.191
9.198 9.198
9.266 9.266
. 9.343 9.343
9.435 9.435
9.519 9.519
9.605 9.605
9.696 9.696
9.790 9.790
9.885 9.885
9.981 9.981
10.071 10.071
10.167 10.167
10.265 10.265
10.343 10.343
10.442 10.442
10.538 _ 10.538
10.632 10.632
10.752 10.752
10.846 10.846
10.942 10.942
11.029 11.029

. N:\950067\ADMIN\67-042R. W61



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
11.128 11.128
11.224 11.224
11.325 11.325
11.410 11.410
11.428 11.428
11.460 11.460
11.557 11.557
11.653 11.653
11.750 11.750
11.847 11.847
11.900 11.900
11.943 11.943
12.042 12.042
12.141 12.141
12.247 12.247
12.359 12.358
12.420 12.420
12.470 12.470
12.529 12.529
12.630 12.630
12.725 12.725
12.816 12.816
12.913 12.913
13.007 13.007
13.103 13.103
13.200 13.200
13.296 13.296
13.395 13.395
13.450 13.450
13.467 13.467
13.518 13.518
13.565 13.565
13.663 13.663
13.760 13.760
13.856 13.856
13.952 13.952

N:\95006NADMIN\67-042R. W61

YL



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
14.049 14.049
14.145 14.145
14.240 14.240
14.335 14.335
14.430 14.430
14.525 14.525
14.619 14.619
14.700 14.700
14.809 14.809
14.905 14.905
15.000 15.000
15.094 15.094
15.188 15.188
15.281 15.281
15.374 15.374
15.469 15.469
15.664 15.564
15.658 15.658
15.719 15.719
15.814 15.814
15.909 15.909
16.004 16.004
16.099 16.099
16.195 16.195
16.289 16.289
16.385 16.385
16.471 16.471
16.482 16.482
16.506 16.506
16.514 16.514
16.518 16.518
16.612 16.612
16.707 16.707
16.801 16.801
16.895 16.895
16.990 16.990

N:\95006NADMIN\67-042R. W61

YL



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
17.085 17.085
17.180 17.180
17.277 17.277
17.370 17.370
17.458 17.458
17.548 17.548
17.638 17.638
17.730 17.730
17.821 17.821
17.910 17.910
18.000 18.000
18.093 18.093
18.182 18.182
18.275 18.275
18.369 18.369
18.464 18.464
18.558 18.558
18.653 18.653
18.748 18.748
18.839 18.839
18.937 18.937
18.962 18.962
18.978 18.978
19.066 19.066
19.162 19.162
19.256 19.256
19.352 19.352
19.446 19.446
19.542 19.542
16.635 16.635
19.732 19.732
19.827 19.827
19.920 18.920
20.015 20.015
20.111 20.111
20.207 20.207

N:\9S006NADMIN\G7-042R. W61
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Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
20.294 20.294
20.343 20.343
20.388 20.388
20.435 20.435
20.483 20.483
20.579 20.579
20.675 20.675
20.769 . 20.769
20.864 20.864
20.958 20.958
21.061 21.061
21,157 21.157
21.245 21.245
21.337 21.337
21.431 21.431
21.524 21.524
21.621 21.621
21.716 21.716
21.798 21.798
21.893 21.893
21.986 21.986
22.082 22.082
22.177 22177
22.273 22273
22.368 22,368
22.462 22.462
22.558 22,558
22.651 22.651
22.745 22,745
22.839 22.839
22.935 22,935
23.029 23.029
23.124 23.124
23.219 23.219
23.314 23.314
23.409 23.409

N:\95006NADMIN\67-042R. W61




Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
23.504 23.504
23.598 23.598
23.692 23.692
23.790 23.790
23.881 23.881
23.974 23.974
24.067 24,067
24.165 24.165
24.212 24.212
24.260 24.260
24.353 24.353
24.449 24.449
24.543 24,543
24,631 24,631
24,721 24.721
24.816 24,816
24910 24,910
24,996 24.996
25.098 25.098
25.192 25,192
25.288 25.288
25.382 25,382
25.478 25.478
25526 25,526
25.572 25572
25.666 25.666
25.691 25.691
25.720 25.720
25,790 25.790
25.860 25.860
25.940 25.940
26.030 26.030
26.120 26.120
26.200 26.200
26.290 26.290
26.370 26.370

N:\95006N\ADMIN\67-042R. W61

YL



Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
26.470 26.470
26.550 26.550
26.630 26.630
26.730 26.730
26.830 26.830
26.940 26.940
27.030 27.030
27.110 27.110
27.190 27.190
27.300 27.300
27.390 27.390
27.480 27.480
27.580 27.580
27.680 27.680
27.770 27.770
27.860 27.860
27.940 27.940
28.040 28.040
28.120 28.120
28.210 28.210
28.310 28.310
28.390 28.390
28.450 28.450
28.520 28.520
28.580 28.580
28.670 28.670
28.760 28.760
28.860 28.860
28.950 28.950
29.040 29.040
29.140 29.140
29.230 29.230
29.300 29.300
29.390 29.390
29.470 29.470
29.540 29.540

N:\95006NADMIN\67-042R. W61
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&

Field Survey Section No. XS Letter - Draft FIS Computer Stationing XS Letter -
Final FIS
29.611 29.611
29.624 29.624
29.720 29.720
29.800 29.800
29.890 29.890
29.990 29.990
30.070 30.070
30.170 30.170
30.260 30.260
30.360 30.360
30.460 30.460
30.550 30.550
30.650 30.650
30.730 30.730
30.820 30.820
30.920 30.920
31.010 31.010
31.110 31.110
31.200 31.200
31.290 31.290
31.390 31.390
31.490 31.490
31.590 31.590
31.670 31.670
31.770 31.770
31.860 31.860
31.960 31.960
32.050 32.050
32.150 32.150
32.240 32.240
32.340 32.340
32.430 32.430
32.520 32.520
32.580 32.580
32.640 32.640
32.720 32.720

N:\95006\ADMIN\67-042R. W61
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 FEMA USE ONLY
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the time for reviewing

tructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send

. ents regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections Management,

Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067-0148), Washington, DC 20503,

1. OVERVIEW
1. The basis for this revision request is (are): (check all that apply)

5d Physical change

‘%‘, Existing

Proposed
O Improved methodology
E)a Improved data
(- Floodway revision
O3 Other
Explain Reduced peak discharges due to construction of a new larger dam. New topographic mapping

2. Flooding Source:_Agua Fria River

3. Project Name/Identifier: _Agua Fria River Floodplain Re-Study
4. FEMA zone designations affected: AE, AH. A . X
(example: A, AH, AO, A1-A30, A99, AE, V, V1-30, VE, B, C, D, X)
5. The NFIP map panel(s) affected for all impacted communities is (are): See Attached Sheet

Community Community Map Panel Effective
No. Name County State No. No. " Date
EX: 480301 Katy, City Harris, Fort Bend vTX 480301 0005D 02/08/83
_ 480287 Harris County Harris TX 48201C 0220G 09/28/90

6. The area of revision encompasses the following types of flooding, structures, and associated disciplines: (check all that apply)

Types of Flooding Structures Disciplines*
E{] Riverine [0  Channelization @ Water Resources
[ Coastal [0 Levee/Floodwall ] Hydrology
] Alluvial Fan ] Bridge/Culvert X Hydraulics
] Shallow Flooding (e.g. Zones AO and AH O Dpam ] Sediment Transport
[ Lakes [J  Coastal [J Interior Drainage
] Fin [ Structural
Affected by | Pump Station [J  Geotechnical
wind/wave action [J None ] Land Surveying
Yes [J  Channel Relocation J  Other (describe)
I No [J  Excavation
1 Other (describe)

[ other (describe)

* Attach completed " Certification by Registered Professional Engineer and/or Land Surveyor" Form for each discipline
checked. (Form 2)
2. FLOODWAY INFORMATION
. Does the affected flooding source have a floodway designated on the effective FIRM or FBFM? x] Yes [INo

‘ Does the revised floodway delineation differ from that shown on the effective FIRM or FBFM? Klyves o

I If yes, give reason: The floodway was revised due to decreased flows

FEMA Form 81-89, OCT 94 Revision R t I ici -

FEMA Form 81.89, OCT evision Requestor and Community Official Form MT-2Form1 Page 1o0f4




Attach copy of either a public notice distributed by the community stating the community's intent to revise the floodway or a
statement by the community that it has notified all affected property owners and affected adjacent jurisdictions.
9. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP?

D Yes |Z| No
If yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the approval
‘he revised floodway by the appropriate State agency.

3. PROPOSED ENCROACHMENTS

10. With floodways:

1A. Does the revision request involve fill, new construction, substantial improvement, or other development
in the floodway? Yes XINo
1B. If yes, does the development cause the 100-year water surface elevation to increase at any location by more

than 0.000 feet? [1ves [INo
11. Without floodways:

2A. Does the revision request involve fill, new construction, substantial improvement, or other development in
the 100-year floodplain? Oyes Kino
2B. If yes, does the cumulative effect of all development that has occurred since the effective SFHA was
originally identified cause the 100-year water surface elevation to increase at any location by more than
one foot (or other surcharge limit if community or state has adopted more stringent criteria)? Yes D No

If the answer to either Items 1B or 2B is yes, please provide documentation that all requirements of Section 65.12 of the
NFIP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners,
concurrence of CEO, and certification that no insurable structures are impacted.

4. REVISION REQUESTOR ACKNOWLEDGEMENT

12. Having read NFIP Regulations, 44 CFR Ch. I, parts 59, 60, 61, and 72, I believe that the proposed revision [x]is (Jis not in
compliance with the requirements of the aforementioned NFIP Regulations.
5. COMMUNITY OFFICIAL ACKNOWLEDGEMENT
13. Was this revision request reviewed by the community for compliance with the community's adopted floodplain

Q management ordinances? ] Yes El~o

Does this revision request have the endorsement of the community? Klyves o

If no to either of the above questions, please explain:

Please note that community acknowledgement and/or notification is required for all requests as outlined in Section 65.4
(b) of the NFIP Regulations.

6. OPERATION AND MAINTENANCE

15. Does the physical change involve a flood control structure (e.g. levees, floodwalls, channelization, basins, dams)?
Yes No (New Waddell Dam, a Federal Dam constructed by the Bureau of Reclamation for the Central Arizona Project)

If yes, please provide the following information for each of the new flood control structures:

A. Inspection of the flood control project will be conducted periodically by _Central Arizona Water Conservation Dist., 23636 N. 7th
(entity)
Phoenix , AZ 85002, Attn. David Gunn Ph. (602) 870-2233  with a maximum interval of _12 __months between inspections.

B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control facilities
will be conducted by Central Arizona Water Conservation District
(entity)
to ensure the integrity and degree of flood protection of the structure.

C. A formal plan of operation, including documentation of the flood warning system, specific actions and
assignments of responsibility by individual name or title, and provisions for testing the plan at intervals

not less than one year, has has not been prepared for the flood control structure.(Interim plan in effect, excerpts attached)

Revision Requestor and Community Official Form -
K:\240\FORMS\1FEMA395.FRM a y WT-2Form 1 Page2of4




D. The community is willing to assume responsibility for ] performing O overseeing compliance with the maintenance and operation
plans of the_(Not Applicable in this situation of a U.S.Federal Government Dam Project
(Name)
flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary
services without cost to the Federal government.

Attach operation and maintenance plans

7. REQUESTED RESPONSE FROM FEMA

16. After examining the pertinent NFIP regulations and reviewing the document entitled "Appeals, Revisions, and Amendments to Flood
Insurance Maps: A Guide for Community Officials,” dated January 1990, this request is for a:

___a. CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision
(LOMR or PMR), or proposed hydrology changes (see 44 CFR Ch. I, Parts 60, 65, and 72).

X b. LOMR A letter from FEMA officially revising the current NFIP map to show changes to floodplains, floodways, or flood
elevations. LOMRs typically depict decreased flood hazards. (See 44 CFR Ch. I, Parts 60 and 65.)
c. PMR A reprinted NFIP map incorporating changes to floodplains, floodways, or flood elevations. Because of the time and
cost involved to change, reprint, and redistribute an NFIP map, a PMR is usually processed when a revision reflects
increased flood hazards or large-scope changes. (See 44 CFR Ch. 1, Parts 60 and 65.)

d. Other: Describe

8. FORMS INCLUDED

17. Form 2 entitled "Certification by Registered Professional Engineer And/Or Land Surveyor" must be submitted.

.é following forms should be included with this request if (check the included forms):

. Hydrologic analysis for flooding source differs from that x] Hydrologic Analysis Form
used to develop FIRM {Form 3)

*  Hydraulic analysis for riverine flooding differs from that ] Riverine Hydraulic Analysis Form
used to develop FIRM (Form 4)

» The request is based on updated topographic [X] Riverine/Coastal Mapping Form
information or a revised floodplain or floodway (Form 5)
delineation is requested

* The request involves any type of channel modification [J Channelization Form (Form 6)

» The request involves new bridge or culvert or revised xI Bridge/Culvert Form
analysis of an existing bridge or culvert (Form 7)

* The request involves a new revised levee/floodwall [ Levee/Floodwall System Analysis Form
system (Form 8)

* The request involves analysis of coastal flooding | Coastal Analysis Form (Form 9)

» The request involves coastal structures credited as [ Coastal Structures (Form 10)
providing protection from the 100-year flood ' :

» The request involves an existing, proposed, or modified X] Dam Form (Form 11)
dam
The request involves structures credited as providing D Alluvial Fan Flooding Form
protection from the 100-year flood on an alluvial fan (Form 12)

9. INITIAL REVIEW FEE

Revision Requestor and Community Official Form o g
K7\240\FORMS\IFEMA305.FRM 9 y o MT-2Form1  Page3of4




FEDERAL EMERGENCY MANAGEMENT AGENCY
. REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM (Continuation of Item 5.0)

5. The NFIP map panels affected for all impacted communities are:

Community Community Map Panel Effective
No. Name County State No. No. Date
040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C0735F 735 Dec 3 1993
040050 Peoria, City of Maricopa AZ 04013C0735F 1735 Dec 3 1993
.~ 040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C0745F 745 Dec 3 1993
040050 Peoria, City of Maricopa AZ 04013CO0735F 745 Dec 3 1993
v 040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C1160F 1160 Dec 3 1993
040050 Peoria, City of Maricopa AZ 04013C1160F 1160 Dec 3 1993
AN 040041 El Mirage, Town of Maricopa AZ 04013C1165G 1165 Sept 30 1995
040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C1165G 1165 Sept 30 1995
040053 Surprise, Town of Maricopa AZ 04013C1165G 1165 Sept 30 1995
040041 El Mirage, Town of Maricopa AZ 04013C1170F 1170  Sept 4 1991
040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C1170F 1170 Sept4 1991
040050 Peoria, City of Maricopa AZ 04013C1170F 1170 Sept 4 1991
040053 Surprise, Town of Maricopa AZ 04013C1170F 1170 Sept 4 1991
L/040041 El Mirage, Town of Maricopa AZ 04013C1605G 1605 Sept 30 1995
040045 Glendale, City of Maricopa AZ 04013C1605G 1605 Sept 30 1995
040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C1605G 1605 Sept 30 1995
040053 Surprise, Town of Maricopa AZ 04013C1605G 1605 Sept 30 1995
4040041 El Mirage, Town of Maricopa AZ  04013C1610G 1610 Dec 3 1993
040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C1610G 1610 Dec 3 1993
040050 Peoria, City of Maricopa AZ 04013C1610G 1610 Dec 3 1993
040057 Youngtown,Town of Maricopa AZ 04013C1610G 1610 Dec 3 1993
u‘(( 040038 Avondale, City of Maricopa AZ 04013C1615H 1615  Sept 30 1995
040041 El Mirage, Town of Maricopa AZ 04013C1615H 1615 Sept 30 1995
040045 Glendale, City of Maricopa AZ 04013C1615H 1615 Sept 30 1995
040046 Goodyear, Town of Maricopa AZ 04013C1615H 1615 Sept 30 1995
040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C1615H 1615 Sept 30 1995
040051 Phoenix, City of Maricopa AZ 04013C1615H 1615 Sept 30 1995
W 040045 Glendale, City of Maricopa AZ 04013C1620F 1620 Sept4 1991
040037 Maricopa Co. Unincorp. Areas Maricopa AZ 04013C1620F 1620 Sept4 1991
040050 Peoria, City of Maricopa AZ 04013C1620F 1620 Sept4 1991
040051 Phoenix, City of Maricopa AZ 04013C1620F 1620 Sept4 1991




Community
No.

040038
XS

040046
040037
040051

- 040038

040037
040051

040038
040046
040037

Community
Name

Avondale, City of

Goodyear, Town of

Maricopa Co. Unincorp. Areas
Phoenix, City of

Avondale, City of
Maricopa Co. Unincorp. Areas
Phoenix, City of

Avondale, City of
Goodyear, Town of

County

Maricopa
Maricopa
Maricopa
Maricopa

Maricopa
Maricopa
Maricopa

Maricopa
Maricopa

Maricopa Co. Unincorp. Areas Maricopa

Map
No.

04013C2080G
04013C2080G
04013C2080G
04013C2080G

04013C2085E
04013C2085E
04013C2085E

04013C2090F
04013C2090F
04013C2090F

Panel
No.

2080
2080
2080
2080

2085
2085
2085

2090
2090
2090

Effective
Date

Sept 30 1995
Sept 30 1995
Sept 30 1995
Sept 30 1995

Sept4 1991
Sept4 1991
Sept 4 1991

Sept 30 1995
Sept 30 1995
Sept 30 1995



9. INITIAL REVIEW FEE

18.

The minimum initial review fee for the appropriate request category has been included. [ Yes 1 No
Initial fee amount:  § ‘

Check or money order only. Make check or money order payable to : National Flood Insurance Program. If
paying by Visa or Mastercard please refer to the credit card information form which follows this form.

or
19. This request is for a project that is for public benefit and is primarily intended for flood loss reduction to insurable
structures in identified flood hazard areas which were in existence prior to the commencement of construction of
the flood control project. X Yes [ No
or
20. This request is to correct map errors, to include the effects of natural changes within the areas of special flood
hazard, or solely to provide more detailed data. O Yes O No
Note: I understand that my signature indicates that all Note: Signature indicates that the community
information submitted in support of this request is understands, from the revision requester, the
correct. impacts of the revision on flooding conditions

/%zz 5

in the community.

Stanley L. Smith, Jr., P.E.
Interim Chief Englneer and General Manager

Sngnature of Revyéequester

Flood Control District of Maricopa County City of Phoenix

Printed Name and Title of Revision Requester rinted Name and Title of Community Officia

Company Name Community Name

(602) 506-1501 i =2e-3( Oc’\ . 1L[6, MQL
ate

Telephone No. Date

Does this request impact any other communities? K ves U No

If yes, attach letters from all affected jurisdictions acknowledging revision request and approving changes to floodway,

if applicable.

Note: Although a photograph of physical changes is not required, it may be helpful for FEMA’s review.

Revision Requestor and Community Official Form MT-2 Form 1 Pagedof4



FEDERAL EMERGENCY MANAGEMENT AGENCY

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM
MT-2FORM 1)

Note: Signature indicates that the community
understands, from the revisior'l‘-"requeste'r', the
impacts of the revision on flooding conditions
in the communt

&
Signature Hf Community Official

Dan Nissen, Acting City Engineer
Printed Name and Title of Community Official

City of Peoria
Community Name

11-20-96

Date




FEDERAL EMERGENCY MANAGEMENT AGENCY

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM

(MT-2FORM 1) et
s

0CT o 1oy

Note: Signature indicates that the community
understands from the revision: requester the

Slgnature

ol l
\J
Sf omW

Jose G. Solarez, City Manager

Printed Name and Title of Community Official

City of El Mirage
Community Name

1o/ /76

Date




FEDERAL EMERGENCY MANAGEMENT AGENCY

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM
(MT-2FORM 1)

Note: Signature indicates that the community
understands, f'rom the revision‘requester, the
> conditions

ngnature of Commumty Official

Grant I. Anderson, P.E., City Engineer
Printed Name and Title of Community Official

City of Glendale
Community Name

October 16, 1996

Date




FEDERAL EMERGENCY MANAGEMENT AGENCY

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM
MT-2FORM 1)

Note: Signature indicates that the commjmity
understands, from the revision'requester, the
impacts of the revision on flooding conditions
in the community.

S S n

Signature of Community Official

bboyee Kobiusow, Toww el

Printed Name and Title of Communuty Official

Town of Youngtown
Community Name

@M} g /97

Date




FEDERAL EMERGENCY MANAGEMENT AGENCY

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM
(MT-2 FORM 1)

Agua Fria Floodplain Re-Study

Note: Signature indicates that the community
understands; from the revisiori'vrequeste'r, the
impacts of the revision on {looding conditions
in the community.

Nl ) .
W% Q‘W
{ ngﬂture of Community Official

Timothy A. Edwards
Public Works Director

Printed Name and Title of Commumity Official

City of Goodyear

Community Name

November 7, 1996"

Date




FEDERAL EMERGENCY MANAGEMENT AGENCY

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM
(MT-2 FORM 1)

Note: Signature indicates that the community
understands, from the revision‘requester, the
impacts of the revision on flooding conditions
in the community.

ngnobf Community Off|c1

Shirley Berg, Community Development Pirector
Printed Name and Title ot Community Official

City of Surprise
Community Name

November 15, 1996
Date




FEDERAL EMERGENCY MANAGEMENT AGENCY

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM
(MT-2 FORM 1)

AGUA FRIA RIVER FLOODPLAIN STUDY

Note: Signature indicates that_,_t,he community
understands, from the revision‘requester, the
impacts of the revision on flooding conditions

in the community.

Signature of Community Official

Eloop Budrad ADHIMISTRA T 2.

Printed Name and Title of Community Official

Citv of Avondale
Community Name

[/ //5'/%,
7 7

Date




FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY .
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER O-Mi”; gﬁ:djlz”;’} 310597;""’8
AND/OR LAND SURVEYOR FORM pires July 31,

PUBLIC BURDEN DISCLOSURE NOTICE
wblic reporting burden for this form is estimated to average .23 hour per response. The burden estimate includes the
e for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project
(3067-0148), Washington, DC 20503.

This certification is in accordance with 44 CEFR Ch. 1, Section 65.2.

I am licensed with an expertise in Hydrology, hydraulics, interior drainage
[example:  water resources (hydrology, hydraulics, sediment transport, interior drainage)*, structural,
geotechnical, land surveying.]

I have _12 years experience in the expertise listed above.

I have &l prepared [ reviewed the attached supporting data and analyses related to my expertise.

1 X have [ have not visited and physically viewed the project.

In my opinion, the following analyses and/or designs, is/are being certified:
Agua Fria River Floodplain Delineation Re-Study

Based upon the following review, the modifications in place have been constructed in general accordance with
plans and specifications.

Basis for above statement: (check all that apply)

Viewed all phases of actual construction.

a
b. Cl Compared plans and specifications with as-built survey information.

c. [] Examined plans and specifications and compared with completed projects.

d. [ other

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

Name: Jack K. Moody, P.E.

(please print or type)
Title: Project Manager

(please print or type)
Registration No. 22208 Expiration Date: 9-30-97

State Arizona

Type of License Engineer/Civil
/ - Signature
(3 Tq

Date

*Specify Subdiscipline
(Optional)

Note: Insert not applicable (N/A) when statement does not apply.

FEMA Form 81-89A, OCT 94 Certification by Registered Professional
Engineer and/or Land Surveyor Form MT-2 Form 2
N:\950067\admin\6 7-058x.wp5



FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA USE ONLY
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER O'M'E’; ?""’;"IN;’} 3;’397;0’48
AND/OR LAND SURVEYOR FORM pires Juy 35, - A

i PUBLIC BURDEN DISCLOSURE NOTICE

blic reporting burden for this form is estimated to average .23 hour per response. The burden estimate includes the
e for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget Paperwork Reduction Project
(3067-0148), Washington, DC 20503.

This certification is in accordance with 44 CFR Ch. I, Section 65.2.

I am licensed with an expertise in Land Surveying & Photogrammetry
[example:  water resources (hydrology, hydraulics, sediment transport, interior drainage)*, structural,
geotechnical, land surveying.]

I have 28 years experience in the expertise listed above.

I have [] prepared reviewed the attached supporting data and analyses related to my expertise.

1 X have [J have not visited and physically viewed the project.

In my opinion, the following analyses and/or designs, is/are being certified:
Topographic Mapping and Survey Control Indian School Road to Jomax

oSwv AW

7. Based upon the following review, the modifications in place have been constructed in general accordance with
plans and specifications.

Basis for above statement: (check all that apply)

a.‘ [ Viewed all phases of actual construction.
b. 1 Compared plans and specifications with as-built survey information.
C. [ Examined plans and specifications and compared with completed projects.
d. Other Prepard Survey & Mapping Data for Agua Fria River Reach 2
8. All information submitted in support of this request is correct to the best of my knowledge. I understand that

any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section
1001.

Name: Richard D. Cook

(please print or type)

Title: President Aerial Mapping Company, Inc.

(please print or type)
Expiration Date: 6-30-99

Registration No. 11890

State Arizona

and Surveyor

Type of Lice

-4

0/2//%4

Signature

Date

ISpecify Subdiscipline
(Optional)

Note: Insert not applicable (N/A) when statement does not apply.

FEMA Form 81-89A, OCT 94 Certification by Registered Professional
Engineer and/or Land Surveyor Form ' - MT-2'Form 2

n:\96006 7\admim67-07 1 x.wpb




HYDROLOGIC ANALYSIS FORM ’ Expires July 31, 1997
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send
ents regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections
Vianagement, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and
Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County. Cities of Phoenix, Glendale, Avondale. El Mirage, Goodyear, Peoria. Surprise and Town of Youngtown

Flooding Source: Agua Fria River
(One form for each flooding source)

Project Name/Identifier: Agua Fria River Floodplain Re-Study

1. HYDROLOGIC ANALYSIS IN FIS

[ﬂ Approximate study stream (Zone A)
E{] Detailed study stream (briefly explain methodology) _Hydraulic Analysis using HEC-2 Water Surface Profile Analysis
computer modeling and floodwary delineation by the recommended equal conveyance encroachment method.

2. REASON FOR NEW HYDROLOGIC ANALYSIS

No existing analysis
Improved data (see data revision on page 3)
Changed physical conditions of watershed (explain) A new dam (New Waddell Dam) constructed at the upper

' reaches of the river. This new dam hag a larger storage volume that has resulted in reduced peak discharges

KOO

downstream and therefore significantly changed the floodplain

] Alternative methodology (justify why the revised model is better than model used in the effective FIS)

] Evaluation of proposed conditions (CLOMRs only) (explain)

D Other

If a computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input files for the 10-,
50-, 100- and 500-year recurrence intervals.

Only the 100-year recurrence interval need be included for SFHAs designated as Zone A.

3. APPROVAL OF ANALYSIS

| Approval of the hydrologic analysis, including the resulting peak discharge value(s) has been provided by the appropriate
local, state, or Federal Agency. (i.e.,

)
. Attach evidence of approval.
l xI Approval of the hydrologic analysis is not required by any local, State or Federal Agency.
FEMA Form 81-898, OCT 94 Hydrologic Analysis Form MT-2 Form3 Pagetof7
KA240\FORMS\3FEMA395.FRM ‘



4. REVIEW OF RESULTS

Stream: Agua Fria River

. Location:

Comparison of 100-year Discharges

Drainage area FIS (cfs): Revised (cfs):
(Sq. mi.)
Upstrem of New Waddell Dam 1459 135,000 135,000
Downstream of New Waddell Dam 0 135,000 9000
At Bell Road (CP 1037) 171 115,000 57,500
At Grand Avenue (CP 1038) 183 109,000 34,500
Upstream of New River (CP 1039D) : 231 90,000 30,000

* Continued on attached Sheet. Also see Table 1 on page 27 of the hydrology report, Ref. #1 on attached sheet
Note:  When revised discharges are not significantly different than FIS discharges, FEMA may require a confidence limits analysis on
attachment D at a later date to complete the review.

As is often the case with revision requests, only a portion of a stream may actually be revised or be affected by a revision. Therefore, transition
to the unrevised portion is important to maintain the continuity of the study. NFIP regulations stipulate that such a transition must be assured.
What is the transition from the proposed discharges to the effective discharges? Please explain how the transition was made (attach separate
sheet if necessary).

Transistion between the revised_and the unrevised floodplain not applicable in this case. This request is for the river downstream of the

dam..

‘

ATTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE.

Is the new hydrologlicj analysis being developed solely to revise the flow values presented in the FIS (i.e. no changed hydraulic conditions)?
Yes No

f yes, does the 100-year water surface elevation change by 1.0 foot or more? Ed Yes [ No

MA does not normally revise NFIP maps solely due to insignificant flow changes where changes in 100-year water surface elevation are
less than 1.0 foot.

Hydrologic Analysis Form -2
K:\240\FORMS\3FEMA395.FRM g y M-2Form3  Page2of7




5. HISTORICAL FLOODING INFORMATION

Is historical data available for the flooding source? E(] Yes D No
If yes, provide the following:

Location along flooding source: | At New Waddell
'ximum peak discharge: ' (See Flg 3. of Ref. # 1) 105,000
Second highest peak discharge: (See Fig 3. of Ref. # 1) 105,000
Source of information: U.S. Army Corps of Engineers ( Ref. # 1)

6. GAGE RECORD INFORMATION

Location of nearest gage to project site {along flooding source or similar watershed, specify)

Gaging Stétion: Various. See Table 6 (Ref. #2)

Drainage area at gage: 1459 mi?

Number of years of data: _103 Years See Figure 3(Ref. #1)

7. DATA REVISION

Please use the following table to list all the data and/or parameters affected by this request and identify them as new data (New) or as revising
existing data (Revised). (If necessary, attach a separate sheet.)

Data Parameter New Revised Data Source

O
®

0
(
[
[ O

. Data source can be from a Federal, State, or local government agency, or from a private source. Some State and local governments
may have less strict data requirements than Federal agencies, in which case the hydrologic data may not be accepted by FEMA unless
it is demonstrated that the data give a better estimate of the flood discharge.

I I

. Attach documentation corroborating each data source (i.e., certified statement, report, bibliographical reference to a published

document). In the case of a published document or a government report, providing copies of the cover and pertinent pages may be
helpful.

8. METHODOLOGY FOR NEW ANALYSIS

Statistical Analysis of Gage Records (use Attachment A)
Regional Regression Equations (use Attachment B)
Precipitation/Runoff Model (use Attachment C)

Other (specify; attach backup computations and supporting data)

%
O
b
L]
.

Hydrologic Analysis Form -
K\240\FORMS\3FEMA395.FRM Y 9 y M-2Form3  Page3of 7



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS

Gaging Station: 09313500

Gage Location (latitude and longitude): Agua Fria at Waddell. Dam (Lat:33 deg. 51 min. Long: 112 deg. 16 min) See Table 5 Ref # 2

-
‘ FIS: Revised:

1. Number of yearsof data .. ................. See Table 6 Ref, #2 See Ref. # 1 and 2
Systematic ........... o -
Historical .......................
2. Homogeneousdata ........... ... .o o ntn O Yes | No . Cves a No
3. Dataadjustments ............ ... iiia.n Cyes Oro Cyes Do
4. Number of high outliers . ..................
Lowoutliers .....................
ZeroeventS ...
5. Generalizedskew . ........ .. .. i
6. Station SKewW . ... it e
1. Adoptedskew . ... .. ... il
8. Probability distribution used (justify

if log-Pearson HI was notused) .............

9. Transfer equations to ungaged sites. ................. ..ol Cyes o
If yes, specify method

10. Expected probability™ . . ... ... ...ttt yes CnNo

11. Comparison of results with other analyses. ............ ... . ... ... ... Cyes CwNo
If yes, describe comparison

* FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a FIS.

If any data is not available, indicate by N/A.

Attach analysis including plot of flood frequency curve.

Hydrologic Analysis Form M-2 Form3 Page4of7
KA240\FORMS\3FEMA395.FRM



ATTACHMENT B: REGIONAL REGRESSION EQUATIONS

1. Bibliographical Reference: NOT APPLICABLE

(Attach a copy of title page, table of contents, and pertinent pages including equations. )

2. Gaged or ungaged stream:
3. Hydrologic region(s):

Attach backup map.
4, Provide parameters, values, and source of data used to define parameters.

FIS: Revised:

s. Urbanized conditions calculations . .................. Ovyes [TNo Oves Mo o
6. Percent of watershed urbanization ................... -
7. Is the watershed controlled? . ....................... |:| Yes D No E] Yés D N§

' Comparison with other analyses .. ................... D Yes D No D Yes D No

If the answer to 5, 7, or 8 is yes, explain methodology in Comments.
If data is not available, indicate by N/A.

Comments

Attach computation and supporting maps, delineating the watershed boundary and drainage area divides.

Hydrologic Analysis Form -
K:\240\FORMS\3FEMA395.FRM Y 9 y M:2Form3  Page s of7



ATTACHMENT C: PRECIPITATION/RUNOFF MODEL

FIS: Revised:
1. Method ormodelused: ..................... [P See Ref #2 See Ref# 1
VEISION: .« . vttt ettt e e e
. DALE: vttt
2 Source of rainfall depth: ... ........ ... ... ... ... .ol
3. Source of rainfall distribution: . ........... .. ... .. ..o 8
4, Rainfall duration: .......... ..ot
5. Areal adjustment to precipitation (%): ....... ... oo, )
6. Hydrograph development method: .........................
7. Losstatemethod: ............ ... i,
Source of soils information: ... ....... ... ... o oL,
Source of land use information: ......... ... ... ... .. ...,
8. Channel routingmethod: ........... .. ... i,
9. ReSErvoIr TOUtiNg: . ..o vvvint e i it i iin et niaannns C ves O No Ovyes o
10. Baseflow considerations: ........ e O Yes | No ] Yes o
If yes, explain how baseflow was determined:
Snowmelt considerations: . .......... ... I:I Yes [:] No |:] Yes D No
12. Model calibration: . ......... ...ttt | Yes il No | Yes [ No
If yes, explain how calibration was performed ’
13, Future land use condition: .. ... ... . untit it e i et e e e [ ves Xl No
If yes, explain why:
Note: FEMA policy is to base flooding on existing conditions.
If data is not available, indicate by N/A.

Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration calculations, and supporting maps,
iilineating the watershed boundary and drainage area divides.

Hydrologic Analysis Form M-2 Form3 Page6of7
KA240\FORMS\3FEMA395.FRM



ATTACHMENT D: CONFIDENCE LIMITS EVALUATION

Stream: NOT APPLICABLE

. Select one location for Confidence Limits Evaluation (describe location):

Discharges for selected location:

Exceedance Probability FIS Revised
10% - (10-year)  ......... cfs cfs
2% (50-year) = ......._.. cfs cfs
1% (100-year) ........ cfs cfs
02% (500-year)  ........ cfs cfs
1% (100-year) Flood Confidence Intervals
90% Confidence Interval: 5% limit cfs
95% limit cfs
50% Confidence Interval: 25% limit cfs
. 75% limit cfs
If the value of the 100-year frequency flood in the FIS is beyond the
50% confidence interval but within the 90% confidence interval, does
the 100-year water surface elevation change by 1.0 foot or more?
Yes No
An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B.
Attach Confidence Limits Analysis.
Hydrologic Analysis F X
KA\240\F ORMS\3FEMA395.FRM yerelogle Analysis Form M-2Form3 Page7ot7



FEDERAL EMERGENCY MANAGEMENT AGENCY

HYDROLOGIC ANALYSIS FORM MT-2 FORM 3

Additional Information Sheet

4. REVIEW OF RESULTS (Continued)

Comparison of 100-year Discharges

Location: Drainage area
(Sq. mi.)

Downstream of New River (CP 1039U) 392

At I-10 Fwy (CP 1040) 474

At Avondale (CP 1042) 485

Above Gila River (CP 1043) 485

List of References Attached.

Reference # 1

Agua Fria River Study. New Waddell Dam to Gila River Confluence, Arizona

FIS (cfs):

90,000
91,000
90,000
89,000

Revised (cfs):

54,400
52,000
50,900
48,200

Hydrologic Evaluation of Impacts of New Waddell Dam on Peak Discharges in the Agua Fria River

U.S. Army Corps of Engineers, Los Angeles District. July 1995.

Reference # 2

Gila River Basin. Phoenix, Arizona & Vicinity (including New River)

Hydrology Part 2. Design Memorandum Part No. 2
U.S. Army Corps of Engineers, Los Angeles District. 1982




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 FEMA USE ONLY
RIVERINE HYDRAULIC ANALYSIS FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for
riewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the
m. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information

Collections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office

of Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County, Arizona and Incorporated Areas

Flooding Source: Agua Fria River
(One form for each flooding source)

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study
1. REACH TO BE REVISED

Downstream limit: Gila River
Upstream limit: New Waddell Dam

2. EFFECTIVE FIS

D Not studied
O

Studied by approximate methods

Downstream limit of study

Upstream limit of study
Studied by detailed methods
Downstream limit of study Gila River

Upstream limit of study New Waddell Dam
. Floodway delineated

Downstream limit of Floodway Gila River
Upstream limit of Floodway New Waddell Dam

3. HYDRAULIC ANALYSIS
Why is the hydraulic analysis different from that used to develop the FIRM? (Check all that apply)

] Not studied in FIS
Improved hydrologic data/analysis. Explain: Reduced flows due to increased reservoir capacity behind New Waddell

Dam.

Improved hydraulic analysis. Explain: More detailed topography for reach between Indian School Road and Jomax
Road.

O Flood control structure. Explain:

] Other. Explain:

FEMA Form 81-89C, OCT 94 Riverine Hydraulic Analysis Form MT-2 Form4 Page 10f 6
n:\85006 7\admin\67-059x.wp5



3. RIVERINE HYDRAULIC ANALYSIS FORM
Models Submitted

For areas which have detailed flooding:

1 input and output listings along with files on diskette (if available) for each of the models listed below (items 1, 2, 3, 4, and 5) and

ary of the source of input parameters used in the models must be provided. The summary must include a complete description

of any changes made from model to model (e.g. duplicate effective model to corrected effective model). At a minimum, the Duplicate

Effective (item 1) and the Revised or Post-Project Conditions (item 4) models must be submitted. See instructions for directions on
when other models may be required.

For areas which do not have detailed flooding:

Only the 100-year flood profile is required. A hydraulic model is not required for areas which do not have detailed flooding;
however, BFEs may not be added to the revised FIRM. If a hydraulic model is developed for the area, items 3 and 4 described below
must be submitted.

If hydraulic models are not developed, hydraulic analyses for existing or pre-project conditions and revised or post-project conditions
must be submitted. All calculations must be submitted for these analyses. (See item 6 below)

1. Duplicate Effective Model Natural  Floodway
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective _ -
models (10-, 50-, 100-, and 500-year multi-profile runs and the floodway run) must be

obtained and then reproduced on the requestor’s equipment to produce the duplicate

effective model. This is required to assure that the effective model input data has been

transferred correctly to the requestor’s equipment and to assure that the revised data

will be integrated into the effective data to provide a continuous FIS model upstream

and downstream of the revised reach.

2. Corrected Effective Model Natural  Floodway

The corrected effective model is the model that corrects any errors that occur in the v

L . duplicate effective model, adds any additional cross sections to the duplicate effective

model, or incorporates more detailed topographic information than that used in the
currently effective model. The corrected effective model must not reflect any man-
made physical changes since the date of the effective model. An error could be a
technical error in the modeling procedures, or any construction in the floodplain that
occurred prior to the date of the effective model but was not incorporated into the
effective model.

3. Existing or Pre-Project Conditions Model Natural Floodway
The duplicate effective or corrected model is modified to produce the existing or pre- U n
project conditions model to reflect any modifications that have occurred within the

floodplain since the date of the effective model but prior (o the construction of the

project for which the revision is being requested. If no modification has occurred since

the date of the effective model, then this model would be identical to the corrected

effective or duplicate effective model.

4. Revised or Post-Project Conditions Model Natural Floodway
The existing or pre-project conditions model (or duplicate effective. or corrected L] 0
effective model, as appropriate) is revised to reflect revised or post-project conditions.

This model must incorporate any physical changes to the floodplain since the effective

model was produced as well as the effects of the project. When the request is for

proposed project this model should reflect proposed conditions.

5. Other: Please attach a sheet describing all other models or calculations Natural  Floodway

submitted. D D

. 6. Hydraulic Analyses (Only if Hydraulic Models are not developed) Natural  Floodway

O O

Please attach all calculations for the existing or pre-project conditions and the revised or
post-project conditions. Proceed to Form 5, "Riverine/Coastal Mapping Form".

Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 6
K:\240\FORMS\4FEMA385 .FRM



4. MODEL PARAMETERS {from model used to revise 100-year water surface elevation)

1. Discharges: Upstream Limit . Downstream Limit
10-year . ......
b 50-year . ......
100-year . ... .. 9000 cfs 50,400 cfs
500-year ......

Attach diagram showing changes in 100-year discharge See Table 1 in TDN

2. Explain how the starting water surface elevations were determined Slope Area Method - due to differences in timing with
peak of Gila River.
3. Give range of friction loss coefficients (Manning’s "N") Channel . . .. 0.030 to 0.050

Overbanks . . . 0.035 to 0.150

If friction loss coefficients are different anywhere along the revised reach from those used to develop the FIRM, give
location, value used in the effective FIS, and revised values and an explanation as to how the revised values were determined.

- . Location FIS Revised

Explain: Mannings n values were determined in the field with the FCDMC. See Technical Data Notebook Section 4.

4, Describe how the cross section geometry data were determined (e.g., field survey, topographic map, taken from previous
study) and list cross sections that were added.

Reach 1 (Gila River to Indian School Road) - taken from previous study.

Reach 2 (Indian School Road to Jomax Road) - Aerial topography, Digital Terrain Model.

Reach 3 (Jomax Road to New Waddell Dam) - taken from previous study.

5. Were natural channel banks selected as the location of the left and right channel banks in the model?

. Yes [[] No If no, explain why not:

Riverine Hydraulic Analysis Form MT-2 Foorm 4 . Page 3 of 6
K:\240\FORMS\4FEMA395.FRM



4. MODEL PARAMETERS {Cont’d)

Explain how reach lengths for channel and overbanks were determined:

Reach 1 and Reach 3 - reach length and channel banks were from the previous FIS.

Reach 2 - reach length were electronically measured from the topography. Channel banks were selected based on topographic

mapping and aerial photographs.

5. RESULTS (from model used to revise 100-year water surface elevations)

Explain:

Do the results indicate:

a. Water surface elevations higher than end points of cross sections? . . . ................. N Yes No
b. Supercritical depth? . . . .. . . e e e [ ves No
€ CHHCAL AEPEA? « « v v e e e e e e e e e [ ves No
d. Other unique Situations? . . . . . . . . . . .o i e ] fes No

If yes to any of the above, attach an explanation that discusses the situation and how it is presented on the profiles,
tables, and maps.

What is the maximum change in energy gradient between cross-sections? . . . .. .......... ... 3.56’
Specify location . ... ... ... ... e e Sec. 17.730

What is the distance between the cross-sections in 2 above? . . ... ... ... ... ... ..., 486.34°

What is the maximum distance between cross-sections? . . .. ......... . ... .. . L 668.82°
Specify location . . . . .. ... e e e 8.325

Floodway determination

a. What is the maximum surcharge allowed by the community or State? . . . .. .............. 1.0 foot
b. What is the maximum surcharge for the revised conditions? . . . ... ................... 1.0 foot
Specify location . . . . . .. .. e e e 23.881
c. What is the maximum VelOCItY? . . . . . oo v v it i ettt e e e 14.4 fps

Specify location . . . . . . . L e e e e e e 16.385
d. Are there any negative surcharge values at any cross-section? Yes [InNo

If yes, the floodway may need to be widened. If it is not widened, please explain and indicate the maximum negative
surcharge.

At some locations where the floodplain and floodway coincide the floodway WSEL is lower slightly.

Riverine Hydraulic Analysis Form MT-2 Form4 Page 4 of 6
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5. RESULTS (Cont’'d)

Is the discharge value used to determine the floodway anywhere different from that used to determine the natural 100-
year flood elevations? . . . ... .. e L ves No

If Yes, explain:

7. Do 100-year water surface elevations increase at any location? .. ...................... ves [No

If yes, please attach a list of the locations where the increases occur, state whether or not the increases are located on the |
requestor’s property, and provide an explanation of the reason for the increases. (For example: State if the increase is due to
fill placed within the floodway fringe or placed within the currently adopted floodway limits)

Section 11.653 to 12.630 - Changes in the topography due to gravel mining operations.

‘ Please attach a completed comparison table entitled: Water Surface Elevation Check (See page 6)
6. REVISED FIRM/FBFM AND FLOOD PROFILES

A. The revised water surface elevations tie into those computed by the effective FIS Model (10-, 50-, 100-, and 500-year),

downstream of the project at cross-section N/A within feet (vertical) and upstream of the project
at cross section within feet (vertical).

B. The revised floodway elevations tie into those computed by the effective FIS model, downstream of the project at cross
section N/A within feet (vertical) and upstream of the project at cross section

within feet (vertical).

C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, showing stream bed and
profiles of all floods studied (without encroachment). Also, label all cross sections, road crossings (including low chord and
top-of-road data), culverts, tributaries, corporate limits, and study limits. If channel distance has changed, the stationing

should be revised for all profile sheets.

D. Attach a Floodway Data Table showing data for each cross section listed in the published Floodway Data Table in the FIS
report.

.eed to Riverine/Coastal Mapping Form.

Riverine Hydraulic Analysis Form MT-2 Form4 Page 5 of 6
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FEDERAL EMERGEN&NAGEMENT AGENCY ‘
WATER SURFA EVATION CHECK

COMMUNITY NAME FLOODING SOURCE PROJECT NAME/IDENTIFIER

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT

SECNO NCWSEL' FCWSEL? | SURC.® | NCWSEL' FCWSEL? | SURC.? | NCWSEL' | FCWSEL? | SURC.> | NCWSEL' | FCWSEL? | SURC.> | NCWSEL' | FCWSEL? | SURC.?

COMMENTS:

1 - 100-year (natural) Water Surface Elevation 2 - Encroachment (floodway)} Water Surface Elevation 3 - Surcharge Value

Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. MT-2 Form 4 Page 6 of 6
Sheet of
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 FEMA USE ONLY
RIVERINE/COASTAL MAPPING FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the

e for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and

pleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions

for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C

Street, S.W., Washington, DC 20472; and to the Office of Management and ‘Budget, Paperwork Reduction Project
(3067-0148), Washington, DC 20503.

Community Name: Maricopa County, Arizona and Incorporated Areas

Flooding Source: Agua Fria River

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study
1. MAPPING CHANGES

I. A topographic work map of suitable scale, contour interval, and planimetric definition must be submitted showing (indicate
N/A when not applicable):

Included

A. Revised approximate 100-year floodplain boundaries (Zone A) . . . .. .. [ [ yves CIno N/A
B. Revised detailed 100- and 500-year floodplain boundaries . . . . .............. e Yes LINo O N/A
C. Revised 100-year floodway boundaries . ............................... ves LINo [ N/a
D. Location and alignment of all cross sections used in the revised

hydraulic model with stationing control indicated . . ........................ ves LINo O n/A
E. Stream alignments, road and dam alignments . ... ........... ... .. ... ..., ves LI1no [ n/a
F. Current community boundaries . .. ... ... ... .. ves LINo [ n/a
G. Effective 100- and 500-year floodplain and 100-year floodway

' boundaries from the FIRM/FBFM reduced or enlarged to the

scale of the topographicwork map . . .. ....... ... .. ... .. [ Yes No L1 N/a
H. Tie-ins between the effective and revised 100- and 500-year C

floodplains and 100-year floodway boundaries . ... .................. . ..., ves LINo [ N/a
L The requestor’s property boundaries and community easements . . ............... O ves No [1 n/a
1. The signed certification of a registered professional engineer . . ... .............. ves LINo O N/A|
K. Location and description of reference marks . . ............ ... ... .. ... ... ves L1No [ n/a
L. Vertical datum (example: NGVD, NAVD,etc.) ........ ... .. ... .. Yes Clno OO N/A
M. Coastal zone designations tie into adjacent areas not beihg revised . .............. [ ves [ No N/A
N. Location and alignment of all coastal transects used to revise the

coastal analyses . . . . . .. e e e L yes Ldno N/A

If any of the items above are marked no or N/A, please explain: G - New Floodplain and Floodway are shown on copies of

FIRM. 1 - New FIS for Maricopa County Flood Control District.
2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; field survey, May
1979, beach profiles, June 1987, etc.)? Reach 2 - Aerial Photogrammetry 2/26/95
3. What is the scale and contour interval of the following workmaps?
a. Effective FIS ___ 400 scale 4 Contour interval
b. Revision Request Reach 1 & 3 400 scale _4’ Contour interval
Reach 2 200 scale _2’ Contour interval
NOTE: Revised topographic information must be of equal or greater detail.

4. Attach an annotated FIRM and FBFM at the scale of the effective FIRM and FBFM showing the revised 100-year and 500-
year floodplains and the 100-year floodway boundaries and how they tie into those shown on the effective FIRM and FBFM
. downstream and upstream of the revision or adjacent to the area of revision for coastal studies.

Attach additional pages if needed. See TDN Section 4

FEMA Form 81-89D, OCT 94 Riverine/Coastal Mapping Form MT-2 Foorm 5 Page 1 of 3
n:\95006 7\admin\67-067x.wp5



1. MAPPING CHANGES (Cont’d)

5. Flood Boundaries and 100-year water surface elevations:

Has the 100-year floodplain been shifted or increased or the 100-year water surface elevation increased at any

location on property other than the requestor’s or community’s? O ves No

If yes, please give the location of shift or increase and an explanation for the increase.

a. Have the affected property owners been notified of this shift or increase and the effect it will have on their
0] ()2 ¢ 4 O ves LI No

If yes, please attach letters from these property owners stating they have no objections to the revised flood
boundaries if a LOMR is being requested.

b. What is the number of insurable structures that will be impacted by this shift or increase?
6. Have the floodway boundaries shifted or increased at any location compared to those shown on the effective
FBEM OF FIRM? .« o o o oo e et e e e e e e e e e e e e e e Yes [INo

If yes, explain:

b The floodway boundaries have decreased in width due to the decreased flow.

7. If a V-zone has been designated, has it been delineated to extend landward to the heel of the primary frontal :
dune? [ ves Kl No

If no, explain:

8. Manual or digital map submission:
Manual
O Digital

Digital map submissions may be used to update digital FIRMs (DFIRMs). For updating DFIRMs, these
submissions must be coordinated with FEMA Headquarters as far in advance of submission as possible.

Riverine/Coastal Mapping Form MT-2 Form 5 Page 2 of 3
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2. EARTH FILL PLACEMENT

°

The fill is: 1 Existing O Proposed
N/A
Has fill been/will be placed in the regulatory floodway? . .. ...... ... .. ... ... .. . ... ..., L yes [ No

If yes, please attach completed Riverine Hydraulic Analysis Form.

Has fill been/will be placed in floodway fringe (area between the floodway and ‘
100-year floodplain boundaries)? . . .. ... .. . . . .. e e Cdyes [ No

If yes, then complete A, B, C, and D below.

A. Are fill slopes for granular materials steeper than one vertical on
one-and-one-half horizontal? . . . .. .. . ... .. e O ves Ko
If yes, justify steeper slopes
B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to
[flows with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be
protected by a cover of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities
greater than 5 fps during the 100-year flood must, at a minimum, be protected by stone or rock riprap.)
............................................................. [ yes No
If no, describe erosion protection provided
C. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum densit);
obtainable with the Standard Proctor Test Method or acceptable equivalent method? . ........ L] Yes L No 1
D. Can structures conceivably be constructed on the fill at any time in the future? . . . ... ....... [ ves [dNo
If yes, provide certification of fill compaction (item C. above) by the community’s NFIP permit official, a
registered professional engineer, or an accredited soils engineer.
Has fill been/will be placed in @ V-ZOME? . . . . o oo oo oo e e [ yes Tl No

If yes, is the fill protected from erosion by a flood control structure such as a
revetment or seawall? . . . L L L e e 0 yes O no

If yes, attach the coastal structures form.

Riverine/Coastal Mapping Form MT-2 Form 5 Page3of3

K:\240\FORMS\5FEMA795.FRM




BRIDGE/CULVERT FORM Expires July 31, 1997
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for
E_oviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information

ollections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of]
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County, Arizona and Incorporated Areas

Flooding Source: Agua Fria River

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study

1. IDENTIFIER

1. Name of roadway, railroad, etc.: Camelback Road

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

HEC-2 Cross Section 9.177

3, This revision reflects (check one of the followiﬂg):
[0  New bridge/culvert not modeled in the FIS
O] Modified bridge/culvert previously modeled in the FIS

New analysis of bridge/culvert previously modeled in the FIS
(Explain why new analysis was performed)Revised Hydrology

2. BACKGROUND

Provide the following information about the structure:

1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway)

Fifteen 115-foot span bridge with 3 rows of 4-foot diameter circular piers

2. Entrance geometry of culvert/type of bridge opening (e.g. 30°-75° wing walls with square top edge, sloping

embankments and vertical abutments) Sloping embankments

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYS)

HEC-2 with special bridge routine

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the
flooding source could not analyze the structure(s). (Attach justification)

Ngte: If any items do not apply to submitted hydraulic analysis, indicate by N/A
‘ *One form per new/revised bridge/culvert

FEMA Form 81-89E, OCT 94 Bridge/Culvert Form MT-2 Form 7 Page 1 of 6
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3. ANALYSIS

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,

invert elevation, minimum top of road elevation, and ineffective flow widths.
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!etch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, and minimum top of road elevation. :

1050 T , |
— ]
I : M, ToP '
| ’ .  OF RORD IL : )
3-_:\ 1042 ' ........... l ...... |.. /034'1 ..... lr‘ ...............
E | ) : : ) . .
> | - CHORD:= 1031, 8
© qoze g S
- : '
< | ’
> 1026 |-l T 8RR e - b
ul A . S e e
t = 1
V8]
1018 |- v . Bha L0l ... .. .. R T R
) /’UU. > /01047
1010
‘ . 6000 10000 14000 18000 22000
| Morizontal Scale 1 2000: STATION (ft)

K:\240\FORMS\7FEMA795 .FRM

Bridge/Culvert Form MT-2 Form 7 Page 2 of 6



3. ANALYSIS (Cont’d)

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross
sections, and length of structure(s).
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Attach plans of the structure(s) certified by a registered Professional Engineer.

Culvert length or bridge width (ft.) 74
Calculated culvert/bridge (fi?) by the hydraulic model, if 9687.1
applicable
Total culvert/bridge area (ft%) 18351.5
Bridge/Culvert Form MT-2 Form 7 Page 3 of 6
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3 ANALYSIS (Cont’d)

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank
‘tream face N/A N/A
Downstream face N/A N/A
Minimum Top of Road Elevation
Left Overbank Right Overbank
Upstream face 1034.2 1034.2
Downstream face 1034.2 1034.2

100-Year Elevations

Water-Surface Elevations

Energy Gradient Elevations

Upstream face 1022.88 1023.35
Downstream face 1022.82 1023.31
Discharge Low Flow Pressure Flow Weir Flow Total Flow
Amount of flow
i ch/over the
ture(s) (cfs) 54,400 0 0 54,400

The maximum depth of
flow over the
roadway/railroad (ft.) . .......... e e e e 0
Weir length (fi.) .0 L 0
Top Widths

Total Total

Floodplain Effective Flow Floodway

Width Width Width
Upstream face 1685.9 1685.9 1685.9
Downstream face 1692.8 1692.8 1692.8

Bridge/éulven Form MT-2 Form 7 Page 4 of 6
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3. ANALYSIS (Cont’d)

Loss Coefficients
Entrance loss coefficient N/A
ining’s "n" value assigned to the structure(s) 0.035
Friction loss coefficient through structure(s) N/A
Other loss coefficients (e.g., bend, manhole, etc.) N/A
Total loss coefficient 1.56
Weir coefficient 2.70
Pier coefficient 1.05
Contraction loss coefficient 0.3
Expansion loss coefficient 0.5

4. SEDIMENT TRANSPORT CONSIDERATIONS

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year water surface elevations? . .. ... ... . ... . . ... i e [ Yes No

B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream bed,
and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect

the 100-year water surface elevations and/or conveyance capacity through the bridge/culvert? . L Yes No

2. If the answer to either 1A or 1B is yes:
r. A, What is the estimated sediment (bed material) load?

cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or deposition

B. Will sediment accumulate anywhere through the bridge/culvert? Lyes [CIno

If yes, explain the impact on the conveyance capacity through the bridge/culvert?

5. FLOODWAY ANALYSIS

Explain method of bridge encroachment

(floodway run) The river is encroached near the bridge, therefore, floodplain and floodway coincide under the bridge.

®

Bridge/Culvert Form MT-2 Form 7 Page 5 of 6
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5. FLOODWAY ANALYSIS (Cont'd)

Comments (explain any unusual situations):

Attach analysis.

’ Bridge/Culvert Form MT-2 Form 7 Page 6 of 6
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BRIDGE/CULVERT FORM Expires July 31, 1997
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for
i icwing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the
. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information
ollections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of|

Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County, Arizona and Incorporated Areas

Flooding Source: Agua Fria River

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study

1. IDENTIFIER

1. Name of roadway, railroad, etc.: Glendale Road

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

HEC-2 Cross Section 11.410

3. This revision reflects (check one of the following):
O New bridge/culvert not modeled in the FIS
Ll Modified bridge/culvert previously modeled in the FIS

New analysis of bridge/culvert previously modeled in the FIS

(Explain why new analysis was performed)Revised Hydrology

2. BACKGROUND

Provide the following information about the structure:

1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge |
with 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway)

Six 100-foot span bridge with 20 inch wide continuous pier

2. Entrance geometry of culvert/type of bridge opening (e.g. 30°-75° wing walls with square top edge, sloping

embankments and vertical abutments) Sloping embankments

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYS)

HEC-2 with special bridge routine

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the
flooding source could not analyze the structure(s). (Attach justification)

: If any items do not apply to submitted hydraulic analysis, indicate by N/A
*One form per new/revised bridge/culvert

FEMA Form 81-89E, OCT 94 Bridge/Culvert Form MT-2 Form 7 Page 1 of 6
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3. ANALYSIS

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, minimum top of road elevation, and ineffective flow widths.
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Qch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, and minimum top of road elevation. :
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3. ANALYSIS (Cont’'d)

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross

sections, and length of structure(s).
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Attach plans of the structure(s) certified by a registered Professional Engineer.

Culvert length or bridge width (ft.) 95

Calculated culvert/bridge (ft?) by the hydraulic model, if

applicable 4169.6
8201.1

Total culvert/bridge area (ft?)

Bridge/Culvert Form MT-2 Form 7 Page 3 of 6
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3 ANALYSIS (Cont’d}

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank
tream face N/A N/A
Downstream face N/A N/A

Minimum Top of Road Elevation

Left Overbank Right Overbank
Upstream face 1053.8 1065.4
Downstream face 1053.8 1065.4

100-Year Elevations

Water-Surface Elevations

Energy Gradient Elevations

Upstream face 1051.78 1053.12
Downstream face 1051.71 1052.52
Discharge Low Flow Pressure Flow Weir Flow Total Flow
Amount of flow
gh/over the 30,000 0 0 30,000
ture(s) (cfs)
The maximum depth of
flow over the
roadway/railroad (ft.) ........ ... .. L ... 0
Weir length (ft.) o oL o 0
Top Widths
Total Total
Floodplain Effective Flow Floodway
Width Width Width
Upstream face 566.4 566.4 566.4
Downstream face 577.3 577.3 577.3
Bridge/Culvert Form MT-2 Form 7 Page 4 of 6
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3. ANALYSIS (Cont’d)

Loss Coefficients

Entrance loss coefficient N/A
ing’s "n" value assigned to the structure(s) 0.045
Friction loss coefficient through structure(s) N/A
Other loss coefficients {e.g., bend, manhole, etc.) N/A
Total loss coefficient 1.56
Weir coefficient 2.70
Pier coefficient 1.05
Contraction loss coefficient 0.3
Expansion loss coefficient 0.5

4. SEDIMENT TRANSPORT CONSIDERATIONS

L. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year water surface elevations? . . ... ... .. ... ... ... .. o i [ Yes No
B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream bed,

and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect
the 100-year water surface elevations and/or conveyance capacity through the bridge/culvert? . L Yes No

2. If the answer to either 1A or 1B is yes:
A. What is the estimated sediment (bed material) load?

cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or deposition

B. Will sediment accumulate anywhere through the bridge/culvert? Ovyes 0O No

If yes, explain the impact on the conveyance capacity through the bridge/culvert?

5. FLOODWAY ANALYSIS

Explain method of bridge encroachment

(floodway run) The river is encroached near the bridge, therefore, floodplain and floodway coincide under the bridge.

°
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5. FLOODWAY ANALYSIS (Cont'd)

Comments (explain any unusual situations):

Attach analysis.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 |§ FEMA USE ONLY
BRIDGE/CULVERT FORM Expires July 31, 1997
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for

@ vicwing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the

. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information

ollections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County. Arizona and Incorporated Areas

Flooding Source: Agua Fria River

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study

1. IDENTIFIER

1. Name of roadway, railroad, etc.: Olive Avenue

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

HEC-2 Cross_Section 13.45

3. This revision reflects (check one of the following):
] New bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS

New analysis of bridge/culvert previously modeled in the FIS

(Explain why new analysis was performed)Revised Hydrology

2. BACKGROUND

Provide the following information about the structure:

1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway)

Twelve 125-foot span bridge with 3 rows of 5 inch diameter circular piers

2. Entrance geometry of culvert/type of bridge opening (e.g. 30°-75° wing walls with square top edge, sloping

embankments and vertical abutments) Sloping embankments

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)

HEC-2 with special bridge routine '

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the
flooding source could not analyze the structure(s). (Attach justification)

: If any items do not apply to submitted hydraulic analysis, indicate by N/A
*One form per new/revised bridge/culvert

FEMA Form 81-89E, OCT 94 Bridge/Culvert Form MT-2 Form 7 Page 1 of 6
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3. ANALYSIS

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, minimum top of road elevation, and ineffective flow widths.
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'Qch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, and minimum top of road elevation. :
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3. ANALYSIS (Cont’d)

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross
sections, and length of structure(s).
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Attach plans of the structure(s) certified by a registered Professional Engineer.

Culvert length or bridge width (ft.) 90

Calculated culvert/bridge (ft?) by the hydraulic model, if

applicable 8072.0
21608.3

Total culvert/bridge area (ft?)

Bridge/Culvert Form MT-2 Form 7 Page 3 of 6
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3 ANALYSIS (Cont'd)

’stream face

Downstream face

Upstream face
Downstream face

100-Year Elevations

Minimum Top of Road Elevation

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank
N/A N/A
N/A N/A
Left Overbank Right Overbank
1092.8 1092.8
1092.8 1092.8

Water-Surface Elevations

Energy Gradient Elevations

Upstream face 1075.59 1075.89
Downstream face 1075.55 1075.84
Discharge Low Flow Pressure Flow Weir Flow Total Flow
Amount of flow
ugh/over the
ture(s) (cfs) 34,500 0 34,500
The maximum depth of
flow over the
roadway/railroad (ft.) . ... ... ... . L . 0
Weir length (ft.) ... L 00 oo . 0
Top Widths
Total Total
Floodplain Effective Flow Floodway
Width Width Width
Upstream face 1417.4 1417.4 1417.4
Downstream face 1382.2 1382.2 1382.2
Bridge/Culvert Form MT-2 Form 7 Page 4 of 6
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3. ANALYSIS (Cont’'d)

Loss Coefficients

Entrance loss coefficient N/A
ing’s "n" value assigned to the structure(s) 0.035
Friction loss coefficient through structure(s) N/A
Other loss coefficients (e.g., bend, manhole, etc.) N/A
Total loss coefficient _ 1.56
Weir coefficient 2.70
Pier coefficient 1.05
Contraction loss coefficient 0.3
Expansion loss coefficient 0.5

4. SEDIMENT TRANSPORT CONSIDERATIONS

the 100-year water surface elevations and/or conveyance capacity through the bridge/culvert? . [ ves
2. If the answer to either 1A or 1B is yes:
' A. What is the estimated sediment (bed material) load?

cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or deposition

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year water surface elevations? . ... ... ... . ...ttt [ ves No
B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream bed,

and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect

. No

B. Will sediment accumulate anywhere through the bridge/culvert? L ves

[ No

If yes, explain the impact on the conveyance capacity through the bridge/culvert?

5. FLOODWAY ANALYSIS

Explain method of bridge encroachment

(floodway run) The river is encroached near the bridge, therefore, floodplain and floodway coincide under the bridge.

Bridge/Cuivert Form MT-2 Form 7 Page 5 of 6
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5. FLOODWAY ANALYSIS (Cont’d)

Comments (explain any unusual situations):

Attach analysis.

Bridge/Culvert Form MT-2 Form 7 . Page 6 of 6
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 FEMA USE ONLY
BRIDGE/CULVERT FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for
aviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information
ollections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of|
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County, Arizona and Incorporated Areas

Flooding Source: Agua Fria River

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study

1. IDENTIFIER

1. Name of roadway, railroad, etc.: Grand Avenue

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

HEC-2 Cross Section 16.482

3. This revision reflects (check one of the following):
[  New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS

New analysis of bridge/culvert previously modeled in the FIS
(Explain why new analysis was performed)Revised Hydrology

2. BACKGROUND

Provide the following information about the structure:

1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway)

Four 125-foot span bridge with 4 rows of 6 foot diameter circular piers

2. Entrance geometry of culvert/type of bridge opening (e.g. 30°-75° wing walls with square top edge, sloping

embankments and vertical abutments) Sloping embankments

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYS8)

HEC-2 with special bridge routine

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the
flooding source could not analyze the structure(s). (Attach justification)

L~ If any items do not apply to submitted hydraulic analysis, indicate by N/A
*One form per new/revised bridge/culvert

FEMA Form 81-89E, OCT 94 ) Bridge/Culvert Form MT-2 Form 7 Page 1 of 6
n:\95006 7\admin\6 7-064 x.wp5



3. ANALYSIS

®

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, minimum top of road elevation, and ineffective flow widths.
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!etch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, and minimum top of road elevation.
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3. ANALYSIS (Cont'd)

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross

sections, and length of structure(s).
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Attach plans of the structure(s) certified by a registered Professional Engineer.

Culvert length or bridge width (ft.) 127

Calculated culvert/bridge (ft?) by the hydraulic model, if

applicable 4569.8
8080.2

Total culvert/bridge area (ft*)

Bridge/Culvert Form MT-2 Form 7 Page 3 of 6
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3 ANALYSIS (Cont’'d)

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank
‘stream face N/A N/A

Downstream face N/A N/A

Minimum Top of Road Elevation

Left Overbank Right Overbank

Upstream face 1136.7 1129.2

Downstream face 1136.7 1129.2

100-Year Elevations

Water-Surface Elevations Energy Gradient Elevations

Upstream face 1119.82 1120.80

Downstream face 1119.65 1120.61

Discharge Low Flow Pressure Flow Weir Flow Total Flow

Amount of flow
.ugh/over the 36,000 0 0 36,000

cture(s) (cfs)

The maximum depth of
flow over the
roadway/railroad (ft.) .. ......... e e e e e 0

Weir length (ft.) ... .. e ce 0

Top Widths

Total Total
Floodplain Effective Flow Floodway
Width Width Width

Upstream face 460.3 460.3 460.3

Downstream face 438.0 438.0 ’ 438.0

Bridge/Culvert Form MT-2 Form 7 Page 4 of 6
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3. ANALYSIS (Cont'd)

Loss Coefficients

Entrance loss coefficient N/A
ing’s "n" value assigned to the structure(s) 0.035
Friction loss coefficient through structure(s) N/A
Other loss coefficients (e.g., bend, manhole, etc.) N/A
Total loss coefficient 1.56
Weir coefficient 2.70
Pier coefficient 1.05
Contraction loss coefficient 0.3
Expansion loss coefficient 0.5

4. SEDIMENT TRANSPORT CONSIDERATIONS

1 A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year water surface elevations? . ... ........... .. .. .. . ... ... I [ Yes No
B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream bed, |
and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect
the 100-year water surface elevations and/or conveyance capacity through the bridge/culvert? . [T ves No
2. If the answer to either 1A or 1B is yes:
' A. What is the estimated sediment (bed material) load?
cfs (attach gradation curve)
Explain method used to estimate the sediment transport and the depth of scour and/or deposition
B. Will sediment accumulate anywhere through the bridge/culvert? Hyes O No
If yes, explain the impact on the conveyance capacity through the bridge/culvert?
5. FLOODWAY ANALYSIS
Explain method of bridge encroachment
(floodway run) The river is encroached near the bridge, therefore, floodplain and floodway coincide under the bridge.
Bridge/Culvert Form ‘ MT-2 Form 7 Page 5 of 6
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5. FLOODWAY ANALYSIS (Cont’'d)

Comments (explain any unusual situations):

®

Attach analysis.

Bridge/Culvert Form MT-2 Form 7 Page 6 of 6
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BRIDGE/CULVERT FORM Expires July 31, 1997
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for
iewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information

B Collections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County, Arizona and Incorporated Areas

Flooding Source: Agua Fria River

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study

1. IDENTIFIER

1. Name of roadway, railroad, etc.: Santa Fe Railroad

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

HEC-2 Cross Section 16.514

3. This revision reflects (check one of the following):
O New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS

New analysis of bridge/culvert previously modeled in the FIS

p (Explain why new analysis was performed)Revised Hydrology

2. BACKGROUND

Provide the following information about the structure:

1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway)Ten 14-foot span with 1.5

foot steel piers, two 102-foot span, and one 127-foot spans with 7 foot wide continuous piers
2. Entrance geometry of culvert/type of bridge opening (e.g. 30°-75° wing walls with square top edge, sloping

embankments and vertical abutments) Sloping embankments

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYS)

HEC-2 with special bridge routine

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the
flooding source could not analyze the structure(s). (Attach justification)

If any items do not apply to submitted hydraulic analysis, indicate by N/A
' *One form per new/revised bridge/culvert

FEMA Form 81-89E, OCT 94 Bridge/Culvert Form MT-2 Form 7 Page 1 of 6
n:\95006 7\admim6 7-065x.wp5




3. ANALYSIS

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, minimum top of road elevation, and ineffective flow widths.
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’h the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, and minimum top of road elevation. : o :
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3. ANALYSIS {Cont'd)

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross

sections, and length of structure(s).
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Attach plans of the structure(s) certified by a registered Professional Engineer.

Culvert length or bridge width (ft.) 21
Calculated culvert/bridge (ft?) by the hydraulic model, if
applicable 3794.6
Total culvert/bridge area (ft?) 8080.7
Bridge/Culvert Form MT-2 Form 7 Page 3 of 6
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3 ANALYSIS (Cont’d)

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank

.tream face N/A N/A

Downstream face N/A N/A
Minimum Top of Road Elevation

Left Overbank Right Overbank
Upstream face 1139.0 1132.0
Downstream face 1139.0 1132.0
100-Year Elevations

Water-Surface Elevations Energy Gradient Elevations
Upstream face 1120.80 1122.00
Downstream face 1119.67 1121.12
Discharge Low Flow Pressure Flow Weir Flow Total Flow
Amount of flow »
‘gh/over the
ture(s) (cfs) 36,000 0 0 36,000
The maximum depth of |
flow over the
roadway/railroad (ft.) ........... e e e e e 0
Weir length (ft.) .. ..o oL L . 0
Top Widths
Total Total
Floodplain Effective Flow Floodway
Width Width Width
Upstream face 434.1 434.1 434.1
Downstream face 425.3 425.3 425.3
®
Bridge/Culvert Form MT-2 Form 7 Page 4 of 6
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3. ANALYSIS (Cont’d)

Loss Coefficients
Entrance loss coefficient N/A
brming’s "n" value assigned to the structure(s) 0.035
Friction loss coefficient through structure(s) N/A
Other loss coefficients (e.g., bend, manhole, etc.) N/A
Total loss coefficient : 1.56
Weir coefficient 2.70
Pier coefficient 1.05
Contraction loss coefficient 0.3
Expansion loss coefficient 0.5

4, SEDIMENT TRANSPORT CONSIDERATIONS

the 100-year water surface elevations and/or conveyance capacity through the bridge/culvert? . O ves
2. If the answer to either 1A or 1B is yes:
A. What is the estimated sediment (bed material) load?

cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or deposition

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year water surface elevations? .. .. ........ ... .. ... e U ves No
B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream bed, ‘

and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect

No

B. Will sediment accumulate anywhere through the bridge/culvert? O Yes

If yes, explain the impact on the conveyance capacity through the bridge/culvert?

D No

5. FLOODWAY ANALYSIS

Explain method of bridge encroachment

(floodway run) The river is encroached near the bridge, therefore, floodplain and floodway coincide under the bridge.

o

Bridge/Culvert Form MT-2 Form 7 Page 5 of 6

K:\240\FORMS\7FEMA795,FRM




5. FLOODWAY ANALYSIS (Cont’d)

Comments (explain any unusual situations):

Attach analysis.

Bridge/Culvert Form : MT-2 Form 7 Page 6 of 6
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BRIDGE/CULVERT FORM Expires July 31, 1997
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for
iewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information

ollections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472 and to the Office of
Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County, Arizona and Incorporated Areas

Flooding Source: Agua Fria River

Project Name/Identifier: Agua Fria Floodplain Delineation Re-Study _

1. IDENTIFIER

1. Name of roadway, railroad, etc.: Bell Road

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):
HEC-2 Cross Section 18.962

3. This revision reflects (check one of the following):
O New bridge/culvert not modeled in the FIS
] Modified bridge/culvert previously modeled in the FIS

X New analysis of bridge/culvert previously modeled in the FIS

(Explain why new analysis was performed)Revised Hydrology

2. BACKGROUND

Provide the following information about the structure:

1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway)Nine 123-foot span bridge

with 3 rows of 5 foot diameter circular piers

2. Entrance geometry of culvert/type of bridge opening (e.g. 30°-75° wing walls with square top edge, sloping

embankments and vertical abutments) Sloping embankments

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYS8)
HEC-2 with special bridge routine _

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the
flooding source could not analyze the structure(s). (Attach justification)

: If any items do not apply to submitted hydraulic analysis, indicate by N/A
*One form per new/revised bridge/culvert

FEMA Form 81-89E, OCT 94 Bridge/Culvert Form MT-2 Form 7 Page 10f 6
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3. ANALYSIS

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, minimum top of road elevation, and ineffective flow widths.
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!etch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation,
invert elevation, and minimum top of road elevation. :
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3. ANALYSIS (Cont’d)

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross
sections, and length of structure(s).
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Attach plans of the structure(s) certified by a registered Professional Engineer.

Culvert length or bridge width (ft.) 84

Calculated culvert/bridge (ft?) by the hydraulic model, if
applicable 6690.1

Total culvert/bridge area (ft%) 16107.4

Bridge/Culvert Form MT-2 Form 7 Page 3 of 6
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3 ANALYSIS (Cont'd)

‘tream face

Downstream face

Upstream face

Downstream face

100-Year Elevations

Elevations Above Which Flow is Effective for Overbanks

Minimum Top of Road Elevation

Left Overbank Right Overbank
N/A N/A
N/A N/A
Left Overbank Right Overbank
1168.4 1171.9
1168.4 1171.9

Water-Surface Elevations

Energy Gradient Elevations

Upstream face 1155.36 1155.98
Downstream face 1155.28 1155.80
Discharge Low Flow Pressure Flow Weir Flow Total Flow
Amount of flow
@R ugh/over the
cture(s) (cfs) . 37,500 0 0 37,500

The maximum depth of
flow over the
roadway/railroad (ft.) . ........ .. ... ... ... ... 0
Weir length (ft.) oo L0 L 0
Top Widths

Total Total

Floodplain Effective Flow Floodway

Width Width Width
Upstream face 1067.6 1067.6 1067.6
Downstream face 1065.1 1065.1 1065.1

Bridge/Culvert Form MT-2 Form 7 Page 4 of 6
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3. ANALYSIS (Cont’d)

Loss Coefficients

ntrance loss coefficient : N/A
ing’s "n" value assigned to the structure(s) 0.035
Friction loss coefficient through structure(s) N/A
Other loss coefficients (e.g., bend, manhole, etc.) N/A
Total loss coefficient _ 1.56
Weir coefficient 2.70
Pier coefficient 1.05
Contraction loss coefficient 0.3
Expansion loss coefficient 0.5

4. SEDIMENT TRANSPORT CONSIDERATIONS

1. A, Is there any indication from historical records that sediment transport (including scour and deposition) can affect the
100-year water surface elevations? . .. ... ... ... . ... e e [ ves No
B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed and stream bed,

and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect

the 100-year water surface elevations and/or conveyance capacity through the bridge/culvert? . ] Yes No
2. If the answer to either 1A or 1B is yes:
. A. What is the estimated sediment (bed material) load?
cfs (attach gradation curve)
Explain method used to estimate the sediment transport and the depth of scour and/or deposition
B. Will sediment accumulate anywhere through the bridge/culvert? O Yes ] No
If yes, explain the impact on the conveyance capacity through the bridge/culvert?
5. FLOODWAY ANALYSIS
Explain method of bridge encroachment
(floodway run) The river is encroached near the bridge, therefore, floodplain and floodway coincide under the bridge.
Bridge/Culvert Form MT-2 Form 7 Page 5 of 6
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5. FLOODWAY ANALYSIS {Cont’d)

Comments (explain any unusual situations):

o

Attach analysis.
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B. Burden No. 3067-0148 | FEMA USEONLY
DAM FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Y Public reporting burden for this form is estimated to average 0.5 hour per response. The burden estimate includes the
‘t.ime for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067-0148), Washington, DC 20503.

Community Name: Maricopa County

Flooding Source: Agua Fria River

Project Name/ldentifier: Acua Fria River Floodplain Re-Study

IDENTIFIER

Name of Dam: New Waddell Dam

Location of dam along flood source (in terms of stream distance or cross section identifier):

Cross—section 33.82 (miles from the confluence with Gila River)

Check one of the following:

O existing dam

& New dam
., O Modifications of existing dam (describe modifications)
Was the dam designed by X Federal agency USBR State agency
Local government agency Private organization?
BACKGROUND

Does the dam have dedicated flood control storage? O ves B No

(See page 2 and Sec. 3.3 of page 8 of Hydrology Report, Ref #1)
Does the project involve revised hydrology? [X] Yes [J No

If yes, complete Hydrologic Analysis Form and include calculations of the 100-year inflow flood
hydrograph routed through the dam with the beginning pool at the normal pool elevation
(spillway crest elevation for ungated spillway). Include any inflow hydrograph bulking by
watershed sediment yield and provide necessary debris and sediment yield analysis.

Does the revised hydrology affect the 100-year water-surface elevation behind the dam or downstream
of the dam? X Yes O No

If yes, complete the Riverine Hydraulic Analysis Form and complete the table shown on the
following page.
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RESULTS

¢

Stillwater Elevation Behind the Dam

Fis * Revised
10-year N/A 1695.8 . _NBVD
50-year N/A 1702.2
100-year : 1601 1706.2
500-year N/A 1711.7
Normal Pool Elevation 1601 1694.0

* See Table 2, Page 28 of Hyd. Report, Ref #1 . . .
Was long term sediment accumulation taken into consideration in determining the normal pool

elevation? X Yes [] No

.

Was the dam designed to withstand the hydrostatic and hydrodynamic forces associated with floods
greater than the 100-year flood? X ves O No

if no, and the dam has a reasonable probability of failure during the 100-year flood, please attach
dam break analysis.

Provide the following data on the dam:

Dimensional Height: . 298 ft.

Crest Elevation of top of dam: 1728.

100-year flood storage capacity: __ 251400 ac-ft

Freeboard (measured from 100-year water surface elevation):__21.8 ft,

Spillway(s): (See Figure 7A of Ref #1) Outlet(s):
Type: [] gated [ ungated Type: gated [J ungated
Dimensional Width: 650 ft Ogee Crest and - Width:
Dimensional Height: __ 3°0 ft wide Fuseplug Dike Height
Crest Elevation of top of spillway:_1706.5 Ogee Crest Diameter:__14 ft x 2 Tunnels

1714.0 Fuseplug N/A

Invert Elevation:

Explain flow regulation plan: See Appendix C of Hydrology Report, Ref #1

Are the project features, including the emergency spillway, designed to accommodate the 100-year flood
discharge without overtopping the dam? Yes [] No

Was the dam designed in accordance with all currently applicable local, State, and Federal
regulations? X1 Yes [] No

If no, please provide explanation.

FEMA may request a list of regulations that have been complied with and supporting documentation
demonstrating compliance with these regulations.

' ~ Attach copy of formal operation and maintenance pian

Answer N/A to any questions which are not applicable
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