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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
RIO VERDE-NORTH
FLOODPLAIN DELINEATION STUDY

INTRODUCTION

Purpose of Study

The purpose of this Floodplain Delineation Study is to investigate the existence and severity of

flood hazards in the vicinity of Rio Verde in northeastern Maricopa County, for the following:

o Un-named Wash A from its confluence with the Verde River to the west line of Section 25, T5N,

R6E.
e Un-named Wash A South from its confluence with Wash A to its split from Wash A at River Mile

1.586.

e Un-named Wash F from its confluence with the Verde River to the west line of Section 30, T5N,

| . R7E.

o Un-named Wash I from its confluence with the Verde River to the west line of Section 30, T5N,

R7E.

The area studied is located in unincorporated areas of Maricopa County, Arizona.
Coordination and ‘Acknowledgements

References used in this study are described in Section 6 of Study Documentation.

The rainfall distribution for the 6-hour duration storm is that suggested in Reference 13. The 24-

hour rainfall distribution used for this study is the SCS Type II.

The hydrology and the Technical Data Notebook-Hydrology for this study were prepared by

Wood, Patel & Associates, Inc.




The study was publicized in local print media, with no subsequent response from the public.
Intermediate review meetings have been held between personnel of Burgess & Niple; Wood, Patel &
Associates; the Flood Control District of Maricopa County; and the Arizona Department of Water

Resources.

This study has been coordinated with a concurrent study titled Rio Verde-South, which is located

adjacent to the southerly boundary of this study.

AREA STUDIED

Scope of Study

Areas selected for study were based upon potential for future development. This floodplain

delineation study covers unincorporated areas of Maricopa County, as described below:

e Un-named Wash A from its confluence with the Verde River (River Mile 0.00) to the west line of
Section 25, T5N, R6E (River Mile 2.454)
¢  Un-named Wash A South from its confluence with Wash A (River Mile 0.00) to its split from
. Wash A at Wash A River Mile 1.586 (River Mile 0.896)
e Un-named Wash F from its confluence with the Verde River (River Mile 0.00) to the west line of
Section 30, T5N, R7E (River Mile 0.961)
e Un-named Wash I from its confluence with the Verde River (River Mile 0.00) to the west line of

Section 30, T5N, R7E (River Mile 0.625)
The study area is shown in Figure 1.
Community Description
Maricopa County has a total area of 9,238 square miles and is located in the south central region

of Arizona. Total Maricopa County population in 1990 was 2,122,101. The area is experiencing

rapid population growth, having grown from 1,509,262 in 1980.
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Terrain in Maricopa County varies from mountains to plains. Numerous small, intermittent
streams and washes traverse the county. Major streams include the Gila, Salt, Verde, Agua Fria,

New and Hassayampa Rivers.
The area is located within the Sonoran Desert with mild, short winters and long, hot summers.

Principal Flood Problems

Storms during summer months generally originate in the Gulf of Mexico area and tend to be
intense and of short duration. Storms at other times of the year generally originate in the Pacific

Ocean and tend to be gentler rains of longer duration. Flooding may occur at any time of the year.

Flood hazards along the streams result when the channels overflow and inundate development

which may occur along the streams.
Flood Protection Measures
No flood protection measures exist within the study area.

ENGINEERING METHODS
Hydrologic Analyses

The watershed was modeled using the U.S. Army, Corps of Engineers HEC-1 computer
program. IThe program (Version 4.0.1E) is dated May, 1991. Modeling was accomplished using the
SCS Unit Hydrograph; Initial and Uniform Losses; and routing, combining and diversion of sub-basin
~ hydrographs. Derivation of input data, assumptions and procedures used in preparation of the -
computer model are discussed in the accompanying Hydrology Technical Data Notebook prepared by

Wood, Patel & Associates, Inc.

Peak discharge - drainage area relationships for the 100-year, 24-hour storm are shown in

Table 1.



Table 1
Summary of Discharges

Peak Discharge
. Drainage Area 100-Year

Flooding Source and Location (sq.miles) (cfs)
Un-named Wash A

At the Verde River 5.39 1,140

Below Wash A South @ RM 0.658 5.29 1,160

Above Wash A South @ RM 0.820 1.70 595

Below Wash A South split @ RM 1.367 3.33 540

Above Wash A South split @ RM 1.472 3.33 1,080

At RM 2.403 3.92 1,110

At RM 2.494 3.92 1,270
Un-named Wash A South

At Wash A 3.58 585

Below Wash A split 3.33 540
Un-named Wash F

At the Verde River 2.11 610

At RM 0.961 : 610
Un-named Wash I

At the Verde River 4.96 1,530

At RM 0.076 4.73 1,350

At RM 0.625 4.01 1,350

Hydraulic Analyses

Standard hydraulic methods were used to determine 100-year recurrence interval flood hazards

for this study. Analyses reported herein reflect current conditions of the streams.

Cross sections for the backwater analysis are digitized from aerial mapping at 1:2400 scale with
a contour interval of 2 feet (Reference 1). Locations of selected cross sections used in the hydraulic
analysis are shown in the Flood Profiles (Exhibit 1). Cross section locations are also shown on the
Flood Boundary Maps (Exhibit 2). Mannings "n" values were obtained during a field reconnaissance

May 9, 1994. Values ranged from 0.02 to 0.08.

Flood profiles are drawn showing computed water surface elevations to an accuracy of 0.5 feet
for a flood of 100-year frequency. Water surface elevations for Un-named Wash A, Un-named Wash
A South, Un-named Wash F and Un-named Wash I are computed through the use of the Department

of the Army, Corps of Engineers HEC-2 Water Surface Profiles computer program as implemented -



by Dodson and Associates, Inc. in their May 1991 Version 4.6.2 of ProHEC2. Starting elevations
were obtained using critical depth. Elevations used are referenced to the National Geodetic Vertical
Datum of 1929. Locations of Elevation Reference Marks used in this study are shown on the maps

(Exhibit 2) and are described in the Elevation Reference Marks Table.

FLOODPLAIN MANAGEMENT APPLICATIONS

This study has been performed to meet the standards of the National Flood Insurance

Program as defined by Reference 12.

A prime purpose of the National Flood Insurance Program is to encourage state and local
governments to adopt sound floodplain management programs. This study, therefore, includes a
- flood boundary map designed to assist communities in developing sound floodplain management

measures.

Flood Boundaries

In order to provide a national standard without regional discrimination, the 100-year flood has
been adopted by the Federal Emergency Management Agency (FEMA) as the base flood for purposes
of floodplain management measures. The boundary of the 100-year flood has been delineated using
flood elevations determined at each cross section; between cross sections, the boundaries were
interpolated using topographic maps at a scale of 1:2400 with a contour interval of 2 feet

(Reference 1).

The boundary of the 100-year flood is shown on the Flood Boundary Maps (Exhibit 2). Small
areas within the flood boundaries may lie above the flood elevations, and therefore, may not be
subject to flooding. Due to limitations of the map scale and lack of detailed topographic data, such

areas are not shown.



Floodways

Encroachment on floodplains, such as artificial fill, reduces the flood carrying capacity, increases
flood heights of streams, and increases flood hazards in areas beyond the encroachment itself. One
aspect of floodplain management involves balancing the economic gain from floodplain development
against the resulting increase in flood hazard. For purposes of the National Flood Insurance
Program, the concept of a floodway is used as a tool to assist local communities in this aspect of
floodplain management. Under this concept, the area of the 100-year flood is divided into a floodway
and a floodway fringe. The floodway is the channel of a stream plus any adjacent floodplain areas
that are to be kept free of encroachment in order that the 100-year flood can be carried without

_substantial increase in flood heights. Minimum federal standards limit such increases in flood heights
to 1.0 foot, provided that hazardous velocities are not produced. Typical relationships between the

floodway and the floodway fringe and their significance to floodplain development are shown below

in Figure 2.

} 100 YEAR FLOOD PLAIN ~}
FLOOOWAY | FLo0oway
- ERINGE FLOOOWAY " rRiNGE
|, STReAM
Q’(ANN;L
FLOOD ELEVATION WHEN

CONFINED WITHIN FLOOOWAY

—\% sncno_A]g»_mzm Euicngf_cuuem ]

SURCHARGE®

AREA OF FLOOO PLAIN THAT COULD FLOOO ELEVATION
8E USED FOR DEVELOPMENT B8Y BEFORE ENCROACHMENT
RAISING GROUNO ON FLOOD PLASIN

LINE A - B IS THE FLOOO ELEVATION BEFORE ENCROACHMENT
UINE C- D IS THE FLOOO ELEVATION AFTER ENCROACHMENT

*SURCHARGE NOT TO EXCEED 1.0 FOOT (FEMA REQUIREMENT) OR LESSER AMOUNT §F SPECIFIED BY STATE.

FLOODWAY SCHEMATIC
Figure 2



The area between the floodway and the boundary of the 100-year flood is termed the floodway
fringe. The floodway fringe thus encompasses the portion of the floodplain that could be completely
obstructed without increasing the water-surface elevation of the 100-year flood by more than 1.0 foot

at any point.

Flows in the washes included in this study are in the supercritical regime and velocity conditions
are such that normal encroachment analyses are inappropriate. Furthermore, Wash A, between

Section 0.700 and Section 1.557, and Wash A South are relatively small channels with limited

-capacity. A substantial part of the 100-year flow is conveyed as shallow overbank flow, producing

floodways that are very wide with large areas of shallow flooding. Therefore, flooding is shown as

Zone AE with no floodway calculated.
INSURANCE APPLICATION

For flood insurance rating purposes, flood insurance zone designations are assigned to a

community based on the results of the engineering analyses. These zones are as follows:

Zone A: Zone A is the flood insurance rate zone that corresponds to 100-year
floodplains that are determined in the Flood Insurance Study by approximate

.methods. No base flood elevations or depths are shown within this zone.

Zone AE: Zone AE is the flood insurance rate zone that corresponds to 100-year
floodplains that are determined in the Flood Insurance Study by detailed
methods. In most instances, whole-foot based flood elevations derived from

detailed hydraulic analyses are shown at selected intervals within this zone.

Zone AH: - Zone AH is the flood insurance rate zone that corresponds to the areas of 100-
year shallow flooding (usually areas of ponding) where average depths are -
‘between 1 and 3 feet. Whole-foot base flood elevations derived from the

detailed hydraulic analyses are shown at selected intervals within this zone.




Zone AOQ: Zone AQ is the flood insurance rate zone that corresponds to the areas of 100-
‘ year shallow flooding (usually sheet flow on sloping terrain) where average
.depths are between 1 and 3 feet. Average whole-foot depths derived from the

detailed hydraulic analyses are shown within this zone.

Zone X: Zone X is the flood insurance rate zone that corresponds to areas outside the
500-year floodplain, areas within the 500-year floodplain, areas of 100-year
flooding where average depths are less than 1 foot, areas of 100-year flooding
where the contributing drainage area is less than 1 square mile, and areas
protected from the 100-year flood by levees. No base flood elevations or

depths are shown within this zone.
OTHER STUDIES

The floodplain delineation study for Rio Verde-South is adjacent to the southerly boundary of this

study and is currently being prepared. The two studies have been coordinated.

. LOCATION OF DATA

Survey, hydrologic, hydraulic, and other pertinent data used in this study may be obtained from

the Flood Control District of Maricopa County, 2801 West Durango Street, Phoenix, Arizona 85009.



ERM#1

ERM#2

ERM#3

ERM#4

ERM#5

ERM#14

ERM#15

ELEVATION REFERENCE MARKS (ERM)
FOR MARICOPA COUNTY
FLOOD CONTROL DISTRICT
RIO VERDE-NORTH

ERM EL = 1571.265
This station is located approximately 0.17 miles east of Forest Road and
approximately 65 feet south of the graded road to the Box Bar Ranch. The mark is a
brass cap stamped U.S. Coast and Geodetic Survey.

ERM EL = 1544.580

This station is located at Section Corner (29, 30, 31, 32). The mark is a brass cap.

ERM EL = 1655.995

This station is located at Section Corner (25, 30, 31, 36). The mark is a one inch
iron pin.

ERM EL = 1803.815

This station is located at the west quarter corner of Section 25. The mark is a brass
cap.

ERM EL = 1810.205

This station is located at Section Corner (23, 24, 25, 26). The mark is a brass cap.

ERM EL = 1571.387

This station is located approximately 0.22 miles north along the graded Forest Service
road from its intersection with Forest Road and Rio Verde Drive, thence east
approximately 0.16 miles from the graded Forest Service road. The mark is a brass
cap stamped "1572 PHNX".

ERM EL = 1591.660
This station is located approximately 0.45 miles south of the north line of Section 30

and approximately 40 feet east of the graded Forest Service road. The mark is a one
half inch iron pin.
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FLOOD PROFILES
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SECTION 1: General Documentation
. and Correspondence




Community:

NFIP Community Number:
County:

State:

Date Study Accepted by FEMA:
Study Contractor:

Attn:

Subconsultants:

FEMA Technical Reviewer:
FEMA Regional Reviewer:

State Reviewer:

Local Reviewer:

River or Stream Name:

Reach Description:

Maricopa County, Arizona
040037

Maricopa

Arizona

Pending

Burgess & Niple, Inc.

Mr. Larry D. Culler, P.E.

5025 East Washington Street, Suite 212
Phoenix, Arizona 85034

(602) 244-8100

FCD Contract 93-06

Aerial Mapping Company, Inc.
Chastain-Skillman, Inc.
Wood, Patel & Associates, Inc.

Pending
Pending

Mr. James R. Morris, P.E.
(602) 542-1541

Mr. Pedro Calza
(602) 506-1501

e Un-named Wash A

¢ Un-named Wash A South
¢ Un-named Wash F

¢ Un-named Wash I

The following areas are included on FIRM panel numbers
0875 and 1300.

¢ Un-named Wash A from its confluence with the
Verde River to the west line of Section 25, TSN,
R6E. (Approximately 2.5 miles)

¢ Un-named Wash A South from its confluence with
Wash A to its split from Wash A at River Mile
1.586. (Approximately 0.9 miles)

¢ Un-named Wash F from its confluence with the
Verde River to the west line of Section 30, TSN,
R7E. (Approximately 0.9 miles)




¢ Un-named Wash I from its confluence with the
Verde River to the west line of Section 30, T5N,
R7E. (Approximately 0.6 miles)

Study Type: Un-named Wash A, Un-named Wash A South, Un-
named Wash F, Un-named Wash I - Detailed riverine

using HEC-2.



SECTION 1: General Documentation
and Correspondence

1.2 Contact (Telephone) Reports
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McLaughlm K..etty Engmeers Ltd

B Y Ty S e D R N S T RS,

3501 North 16th Street Phoenix, Arizona 85016-6419  (602) 248-7702 FAX (602) "48 7851

!TTER OF TRANSMITTAL Date: 9. 1594 lobNo:  g99_447 . 003
Atlention:
Burgess & Niple, Inc. Mr. Russ Cruff
5025 East Washington Street Suite 212 Re: Contract No. FCD 93-07
Phoenix, Arizona 85034 Rio Verde South
WE ARE SENDING YOU _X ATTACHED __VIA
Original: Copies Date Description

1 Original Affidavit of Publication on December 22, 1993 and

December 29, 1993, THE TIMES OF FOUNTAIN HILLS.

Remarks:

.TO

SIGNED \%m ’ﬁ%




PUBLIC NOTICE

PUBLIC NOTICE
YOUR RIGHT TO KNOW
ANNOUNCEMENT OF FLOOD HAZ-

ﬂogodoroerMnus

AFFIDAVIT OF PUBLICATION

OF FOUNTAIN HILLS AND RIO VERDE, ARIZONA

A publication of Western States Publishers, Inc.

STATE OF ARIZONA
COUNTY OF MARICOPA { 58

L. ALAN CRUIKSHANK, being first duly sworn, upon oath deposes and says: That
he is the publisher of

THE TIMES OF FOUNTAIN HILLS AND RIO VERDE

a newspaper of general circulation in the County of Maricopa and the State of
Arizona, published at Fountain Hills, Arizona, and that the copy hereto attached

is a true copy of the advertisement as published weekly in The Times of Fountain
Hills and Rio Verde on the following dates:

December 22, 1993
December 29, 1993 _

N //Qs/é{/ ?:M/Q«//

Sworn to before me this

4th day of

February _AD 18 94

? "

[N . i S

Notary Public




Burgess & Niple, Inc.

5025 East Washington Street

Suite 212

S . Phoenix, AZ 85034
602 244-8100

Fax 602 244-1915

LETTER OF TRANSMITTAL |°¢ Z-2-94 |I8N0. /5/85

RE: /':Cﬂ ?j”()é

TO 1 215 Tl

Flocd Cor o) Dishe et of Aor g Corly
280! . //—\uy’;ﬁlqﬂ ’
f;'/wf./m(/ Az b5o0g

WE ARE SENDING YOU: X Attached QO Under separate cover via the following items:
Q Shop drawings Q Prints Q Plans Q Samples Q Specifications
Q Copy of letter Q Change order O
COPIES| DATE NO. DESCRIPTION
/ ‘5";‘”7/’?31"/ 07( ﬁ9/>~ Q//ﬁ("/‘,‘éﬂ
THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted 0 Resubmit copies for approval
Q For your use QA Approved as noted Q Submit copies for distribution
ﬂAs requested Q Returned for correction 0 Return corrected prints
Q For review and comment a
REMARKS

o

7 .
COPY TO SIGNED ﬁaé/o{ (Zx//

Y/
it enclosures are not as noted, kindly natify us at once. /




RIO VERDE NORTH - FDS
FCD 93-06

SUMMARY OF DATA COLLECTION

Burgess & Niple, Inc.
5025 East Washington Street
Phoenix, Arizona 85034
602-244-8100

Project No. 15183

February 1994




The Rio Verde - North study is located within T.5.N., Ranges 6 and 7.E., and can be found on U.S.
Geological Survey 7 1/2 minute maps Bartlett Dam, Arizona and Fort McDowell, Arizona. The
drainage from which the hydrology will be developed is also located within Townships 5 and 6.N.
and R.5.E., and is also found on 7 1/2 minute maps for Wildcat Hill, Arizona and McDowell Peak,

Arizona.
FEMA FIRM Panels 0875 and 1300 of 4350 would cover the study area, with Panels 0850 and 1260

covering portions of the upstream drainage basin. Of these panels, only 1300 has areas showing

previous delineations, and these are south of this study area. Panel 0875 has not been printed.

Contacts for the surveying portion of this study and the Rio Verde-South study, were made with:

James Young

U.S. Forest Service
P.O. Box 5348

2324 E. McDowell Rd.
Phoenix, AZ 85010
602-225-5200

Bob Malone, Street Sup’t
Homeowners Association
602-471-7240

Golf Course (602-471-7010)

(Betty Bayne, Pres., 602-471-7105)

Bobby Wallace

U.S. Geological Survey, WRD
Phoenix Subdistrict

1545 W. University Dr.
Tempe, AZ

602-379-3086

David Creighton

Arizona Dept. of Water Resources
Engineering Division

15 South 15th Avenue

Phoenix, AZ 85007
602-542-1541

Louie Hood, Planning Coordinator
Fort McDowell Indian Community
P.O. Box 17779

Fountain Hills, AZ 85269
602-837-3678

Bob Brethower
Ranch Superintendent
602-471-7104

During the data collection for the hydrology and hydraulics phases, the following contacts were made.

Terry Brennan

U.S. Forest Service
Tonto National Forest
2324 E. McDowell Rd.
Phoenix, AZ 85016
602-225-5200

Grant Loomis

U.S. Forest Service
Tonto National Forest
Carefree Ranger District
602-225-5253




Harry Milsap George Lopez-Cepero
U.S. Soil Conservation Service Arizona Dept. of Transportation

602-280-8783 602-255-7481

Steve Tucker

Flood Control Dist. of Maricopa Co.
2801 W. Durango

Phoenix, AZ 85009

602-506-1501

The files of the Flood Control District of Maricopa County were also searched. These contacts and
file searches have not turned up any studies specifically aimed at or within the study area. Two

studies:

1. "Methods for Estimating Magnitude and Frequency of Floods in the Southwestern
United States”, U.S. Geological Survey open-file report, by Thomas, Hjalmarson and
Waltemeyer. It is being printed and should available in March 1994.

2. "Arizona Highway Drainage Design Manual”, dated March 1993 and prepared by
George Sabol.

These studies recently developed flood-frequency relations for Arizona. They may be useful in

evaluating the hydrology developed for the study area.

The Flood Control District also supplied the HEC-I model that they developed during the review of
the Scottsdale Alluvial Fan Study. The area of this study is directly to the west of the Rio Verde

Study area. Thus, the two areas may be similar.
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WOOD /PATEL
@ |/SSOCIATES

Civil Engineers

Hydrologists DATE__ ([13/a

Land Surveyors TIME 1050 pm.
7

COMPANY: Fcome

ATTENTION:___ STEUVE TuckeR.
FAX NO.:. SOk~ YO

FROM: “Tony  Reels FAX NO.(602)234—1322

PROJECT:___Kio Verpes MNormr+ IS, JOB NO. 93a3!.c®

SUBJECT: STUDIES, FLOW DATA

COMMENTS:
HERE IS -THE STupY LDcATIDA MAP FoR  THE
Ri©_ VERDE NORTH F. LS. TUAT WE DisOASSED . " [AAE
oU  FoR TodR  HELP.

— T
v

. ce:

Wood, Patel & Associates, Inc. 1550 East Missouri Street, Suite 203 (602)234-1344 Fox(602)234—1322




Public Nofice

. : T INVAILE WY, Io00V
Ad agency accepting bids from Arizona-based
hispanic marketing companies for developmant
of specialized programs. Send company profile
to: EpvansGroup, 390 E. Camelback, Ste. 325,
Phx, AZ 85016 Attn: AS. Profiles must be re-
ceived no later than 4PM, Jan. 14th, 1994. Bid
packets will be forwarded upon request. No calls
accepted. )
Published: . Arizona Republic, December 29,
1993; January 2,9, 1994, .-

INVOICE NO. 93653
ANNOUNCEMENT OF FLOOD HAZARD STUDY
_The Flood Control District of Maricopa County,
under authority of the National Flood Insurance
act of 1968 {P.L. 90-448), as amended, and the
Flood Disaster Protection Act of 1973 (P.L. 93.
234}, is fundina‘ a detailed study of flood hazard
areas in The Ric Verde Area and surrounding
‘vicinity, Arizona. . :
The study is being performed for the Flood Con-
trot District by Burgess & Niple Engineers and
Mctaughlin Kmetty Engineers.
The purpose of this study is to examine and
evaluats flood hazard in areas which are devel-
oped or which are likely to be developed and to-
datermine flood elevations for, those areas.
These flood elevations will be used by Maricopa
County to carry_out floodplain management and
by the Federal Emergency Management Agency
to detarmine flood insurence rates under the
National Flood Insurance Program. - -
This announcement is intended to notify sl in-
torested persons of the commencement of this
study so that they may have an opportunity to
bring’ anY relevant facts and technical data con-
cerning locel flood hazards to the sttention of
the Flood -Control District for consideration in
the course of this study. Such information
should be addressed to Ms. Cathy Regester or
Mr. Magnus Jolayemi, Flood Control District of
. Maricopa Coun%, 2801 W. Duwango Strest,
Phoenix, AZ 85009, telephona {602) 506-1501.
Pubhished: Arizona Republic, Decamber 28, Jan-
vary 5, 1893
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FAX COVER SHEET

o i . - B U R-GETS S
, S e N e LYES
E N G I N S
. A R C H I T E C T &
Burgess & Niple, Inc. pate: 12/5 0/6 3
Suite 212
Job Number: /5, 83

S025 Euast Washington Streel

Phoenix, AZ 85034
602 244-8100 Re: /20 Voo

Fux 602 244-1915

TO: —_—
M&jmus \/O/a/emzj
McE <D

FAX PHONE NUMBER:

We are sending you 7. additional pages, not counting this cover sheet.
If all pages are not received, please call us as soon as possible.

COMMENTS:

SigﬂCdi/@Mﬂo z_ %W
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125 AND 219 ARE
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SECTION 1: General Documentation
and Correspondence

1.3 Meeting Minutes & Reports




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

REVIEW COMMENT FOR RIOVERDE NORTH .
BY :
MAGNUS R. JOLAYEMI
3/13/1995

SUBJECT: FLOODPLAIN DELINEATION STUDY, RIOVERDE NORTH
BY BURGESS & NIPLE INC.

| have reviewed the subject Preliminary Report for Rioverde North Study. And here are my
review comments:

)] ON theTopo Maps, all Elevation Reference Marks(ERM), Section Corners, Street
Names, and Street Alignments need to be in bold letters for quick reference.

2) Two sets of completed FEMA Forms to be submitted in a separate notebook.

3) For FEMA submittal, see section 8 deliverables




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

REVIEW COMMENT FOR RIOVEROE NORTH
BY
MAGNUS R. JOLAYEMI
11/30/19%4

SURBJECT: FLOODPLAIN DELINEATION STUDY, RIOVERDE NORTH
BY BURGESS & NIPLE INC.

| have raviewed the subject Draft of Floodways for Rioverde North Study. And here are my
review comments:
1) GENERAL COMMENT:

Engineer need to show section, and quarter ssction comers on the Topo Map.

Need to highlight the Elevation Bench Marks.

Provide description and location for the EBM,s based on the National Geodetic
vertical Datum of 1629,

Index map need to include firm panel, and the washes for quick reference.

Legend should include the following symbols: structures, utility poles, section comers,
dirt roads, and paved roads.

) Engineer need to modify the ET stations inoraer ta remove the negative rise WSEL in
the following cross-sections:
1) Wash A; section 0.347 and 0.453

2) Wash F: section 0.085




MEETING MINUTES
Date: July 29, 1994
10:30 a.m.
Location: Flood Control District

Maricopa County, Arizona

Subject: 15183 (FCD 93-06)
Rio Verde North
Burgess & Niple, Inc. ’ Review Special Problems and Supercritical HEC-2 Model
5025 East Washington Street
Suite 212 Attendees: Pedro Calza, Flood Control District, Maricopa County
Phoenix. AZ 85034 (FCDMC)
602 244-8100 Magnus Jolayemi, FCDMC
Fax 602 244-1915 Larry Culler, Burgess & Niple (B&N)
Stanley Johnson, B&N
‘ Items Discussed
1. Determination of Manning's roughness coefficient "n" calculation sheets need to
be included in the final report. A calculation sheet is needed for representative
areas, such as where the channel "n" is: 0.035, 0.040, and 0.055.
2. Only data pertaining to Wash F and I was reviewed. However, the same

comments would be applicable to Wash A and Wash A South.

A. Reduce "n" values that are the same and beside each other to
one "n" value.

B. Modify each section length so X3 encroachment cards can be
eliminated in natural profile runs.

C. Relook at cross section bank stations using the Corps of
Engineers (COE) definition for channel and change the bank
stations as needed to comply with the COE's definition.
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copy:

On Special Problem No. 34, rewrite first sentence to read "... Cross Sections
0.181 and 0.191 to confine the flow to Wash 1.” It was agreed that the bank
station as shown on Cross Sections 0.181 and 0.191 is correct.

If an island is less than 1.0 foot above the 100-year flood elevation, the island
will not be delineated on the flood maps because the 1.0 foot height is less than
the accuracy of the maps. The island will be designated a shaded zone X and
called out as a community designated flood hazard area. A "Special Problem”
to cover all cross sections that have an island less than 1.0 foot above the 100-
year flood elevation will be included stating the above.

If the height is greater than 1.0 foot and the area is being shown as an island,
then a photograph of the istand must be included along with an explanation of
why it is being shown as an island. The COE's definition of an island needs to
be looked at to make sure the area would be considered an island. The COE's
definition deals with bank stability. A possible example of an island is shown
on Wash F, Cross Section 0.683.

All "n" values need to be checked to see if they need to be changed due to depth
of flooding.

It was agreed that due to the Washs' flow being supercritical, when the study is
submitted to the Federal Emergency Management Agency (FEMA), the flooding
will be shown as Zone AE with no floodway calculated. However, a floodway
for each Wash will be calculated and given to the County. The floodway will
be calculated assuming each Wash has the full flow in the channel.

W ook
The Luke-Weest@) study is a good reference to use for this study as it also shows
flooding as being Zone AE with no floodway calculated. The County can
supply the study for B&N's use.

New cross section geometry should be obtained for any cross section whose
alignment needs to be altered.

The floodway line symbol on the flood maps will be used to delineate the
floodway limits and will supersede the 100-year floodplain line symbol if both
the floodway and floodplain are at the same location.

Mr. Pedro Calza, Flood Control District, Maricopa County

Mr. Magnus Jolayemi, Flood Control District, Maricopa County
Mr. Larry Culler, Burgess & Niple

Mr. Stanley Johnson, Burgess & Niple

Mr. Larry Woodlan, Burgess & Niple




FLOOD CON...0L DISTRICT OF MARICOPa COUNTY
REVIEW COMMENT FOR RIO VERDE NORTH FIS
BY
MAGNUS R. JOLAYEMI, 6/27/94

SUBJECT: FIS OF RIO VERDE NORTH

BY BURGESS & NIPLE INC.

I have reviewed the subject preliminary Rio verde North. And
here are my review comments:

I) General Comments:

a)The Consultant will develop the computer model using the
Corps of Engineer’s HEC-2

b)The cross-sections are to be labeled using
standard engineering stationing converted to the distance in
river miles.

c)I feel NH instead of NC card in the split flow area will be
more
appropriate. -

d)Flow breaks out occur in several locations along Wash A.
This problem areas need to be addressed or resolved.

ITI) SPECIFIC COMMENTS:

1) Wash I 17 .
-In Section 325 ineffective flow area Need to be blocked
out.

2) Wash F

-In cross-sections 095 & 195, does .055 N-value seems
reasonable for the channel?

-Cross-sections 481 & 570, I think the right and left banks
N-values are turned around.

3) Wash A South
-Sections 016 & 028 the channels are in the wrong
Wash.
~-121 Need to contain the right overbank.
-308 .02 may not be a reasonable N-value for right overbank.
-774 Why is .08 used in the channel.
-865 We need to contain the flow at the left over bank.

4) Wash A
-The following break out area need to be contained or
addressed: 000,
455, 551, 902, 1559, 1736, and 1808
-In the following sections I feel NH card will be more
appropriate:821,
902, 990, 1118, and 1209
-Ineffective flow area for cross-sections:1631, 1736, 1889,
1986, 2115,
2190, 2412, 2484, and 2502

III) Preliminary Performance Evaluations
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WOOD /PATEL

ASSOCIATES

Civil Engineers L
Hydrologists DATE__ S/z20/9Y
Land Surveyors TIME B! 20 am.

COMPANY: Bureaess. *  Nipee

ATTENTION._ (ARRY (Cluer, FE.

FAX NO.: 244 -5
FROM: “Tody  Regrs FAX NO.(602)234-1322
. PROJECT: R0 Verog - Nogiw F£LOS 10B NO._9303/

SUBJECT: __ BEFodSE D mMeEETINIG: CoUMeNTS

COMMENTS:
(/*RR:/L# AT TP HED S A CLARIELCATION AF oAE

1TEM  EROA _SArDY  SToRY's MEETING coMMEANTS ,

Arso, T am  CuRRSNTLY  UPRATIAG TTHE HEC-

MMOPEL. AL oROING T THESE COMMENW TS  AMD

(L. SEND _Mow  THE T WORK._MAP (I TH .

FAoS AT THE  peExED LONCEAMTRATION LoUNTS BY

S o0 ToLAM .

“Tong.,
J

CC:

T T T T EE U isaount Skreet, Suite 205 (80212541344 Fax(B0N)2 341322
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T Savod Sropd pen #PR0Y Reels
Cx  FLpME Wood/Patal
Oe | Froted  (602) 2341344
Faxs g Lot JFaexé  (602) 2341022

May 20, 1994

Ms. Sandy Story

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85008

Re:  Rio Verde - North FPDS
5/18/94 meeting comments

Dear Sandy:

Wood/Pate! would like to clarify one item of the meeting comments in the FCOMC
interoffice Mermo dated 5/19/84. Specifically, item number 3, which reads "Please
supply the District with the sensitivity analyses previously done by Wood/Patel, which
indicate that a minimal amount of flow contributes to the deleted concentration
points,” implies that flows were computed at all of the concentration points proposed
by Burgess & Niple. Actually, "sensitivity studies” were not performed. Instead, rough
drainage areas were scaled off of the 1"=400" wark map, and we found that the sub-
basing contributing to the deleted concentration points were very small, i.e., [ess than
30 acres. These areas are very insignificant compared to the overall wash drainage
area (on the order of 4 square miles). From this, we concluded that flows would
change very little as a result of adding the concentration peints in question.

Informal sensitivity trials were performed to test the effect of varying the percentage
of flow diversions in the upper part of the watershed. We found that variations of 10
to 20 percent in the flow split proportions did nat have a significant effect on
watershed outflows at the Verde River.

Sincerely yours,

WOOD, PATEL & ASSOCIATES, INC.

Tony Regis, EIT
Hydrologist

ce:  Larry Culler, P.E., Burgess & Niple
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FLOOD CONTROL DISTRICT OF MARICOPA CGUNTY

Interoffice Memorandum

To: MRJ

From: Sf/P!{

Subject: Review Comments - Rio Verde Norh
Date: 5/19/94

The Watershed Management Branch has reviewed the "Rio Verde - North Floodplain
Delineation Study Preliminary Hydrology Model Submittal”. The HEC-1 methodology and sub-
basin paraméters were found to be reasonable. As a result of the meeting held yesterday
(5/18/94 @ 3:00pm) we realize that a few ¢changes in watershed boundaries and concentration
points will be made to account for split flow locations. However, we do have several
comments concerning the report. They are as follows:

1. Please set up the repor!t in the farmat of the ADWR TDN. An outline of those standards
was handed out in the kick-off meeting. ‘

|
2. Please include more tat?!es as listed in the FCD's list of required material for Flood
Delineation Studies (this does not have 10 include all the tables listed). This information was
also handed out in the kicK-off meeting.

i

3. Please include referencﬁe_material and calculations for rainfali depths and distributions.

4. Please include referencfe material and calculations for the soils information, which includes
the extrapolation of the soils not included in the SCS soil survey.

5. Pleass include the information for estimating the vegetative cover and ¢ross sections.

8. Please include the Iosaiparameter spreadsheets.

|
7. Please entitle the split flow information "Special Problems/Solutions” as indicated in the
ADWR TDN. ‘

8. Please include a location map in the written report.

9. Please include a list of igeferences‘

10. Please clean up Plates 1-3 by including a legenad.
i

| ia s . , .
It you or the consultants have questions of need any other information, please fee! free to call
me.

i
|
|
1
i
|
{
i

|
i
@
!
t




Divider

4
2.4

Divider
2.1

Divider
2.8

Survey field notes; 1 t
vertical), when survey was,
Document who is the vrefe
work.,

Actual survey field notes are to be under separate
cover sealed hv a registered land surveyor.

Vatershed maps, rologic analysis maps to be reduced
on toe an 11" x 17" f£gold out or 8irzs x 11*. Community
name/location, @C na current corporate limits
and data that is appl;cable toe the study area are to be
included on the reduced maps All reduced maps musc
meet the TDN documeéntation srtandards as gspecified in
section ITII of S$SA 1-80.

Pull size watershed maps are to be referenced to TDN
Section 3 ~ Hydrology.

and
llu.

Map of watershed boundaries iden lfylng study arez
floodplain delineations reduced on 8 1/2" X 11¢ or
x 17 fold ocut sheets.

Full size hydraulic maps
cover.

aré to be under separate

*ed lined FIiRMs, showing new £loodplain 11m1:s and
floodway if scale allows.

Community Maps: can be incorporared inte 2.4 or 2.5.
Misc.

maps to ke referanced ro appendix B.

Tabbed Dividar

*rgections 6,7,

SECTION 3:

Under se¢parate cover,

The final hvdzolog1L report should i
the following sections and Cocumentat

KIS

and & to ke included under this cover,

HYDROLOGIC ANALYSIS

Unless instructed otherwisae,

is not limited
ADWR srtéandards:

Lo

Methed Dgscripticon
Figure - Locat
oF:

appropriate s

1i"» 17" at the

Parameter Estimation

3.2.1 Drainage Ar<a bBoundary
1,2.2.1 Watershed Sub-Basin Parameters
Ceneral
Seils Parameters
Warershed Delineartion and Areas
Land Use Characteristics
Lag Times
S-Graphs
Tzple - Summary of Green & Ampt




Parameters
Takble - Scoil Less Calculations
Table ~ Land Use
Table - SIooes/Sl
Table - Sub-Basgin
Concentration
Table ~ Sub-Basin Parameters
3.2.2.2 Reach Route Parameters

General

Field Reconnaissance
Hydraulic Computations
Channel Infiltration Losses
Table - Reach Route Data
Table - Reach Route Channel
Infiltration Loss Data

3.2.2.3 Storage Route Parameters
General
Field Reconnaissance
Hydraulic Computations
Surface Area Computations
Percolation Loss
Major Strucrures

2.2.2 Statistical parametars
3.2.4 Precipitation
- . 3.2.4.1 Rainfall Distribution
3.2.4.2 Precipitation Data
. 3.2.4.3 Aerial Precipitsarion Reduction
Table - Aerial Precipitation Reduction
Data
3.2.5 Gage Data
3.2.5.1 General
3.2.5.2 Streamflow Gaging Stations
3.2.5.3 Precipitation Gaging Stations
2.3 Calibration

3.4 Special pProblems and Soluticns

3.9 Final Results
3.5.1 General
2.5.2 Discussion of Kesults
3.5.2.1 General
3.9.2.2 Comparison of Results With
Previous 2tudies/Historical
Floods
Tzble ~ Summary of Peak Flcws compared
to previous studie
2.5.2.3 Summary of RQSVIES
Table - 100-Year, 24-Hour Results
Tabhle - 100-Year, &-Hour Results
Table - Summary of Peak Flows at
Key Locations ¢ che Watershed
3.¢€ Final Modeling Results on Disketta(s)




~

"(Section 2: Mapping & Survey Information ‘

*ADWR-TDN Form on mapping 4

2

. Deseription of mapping, map coutrol and any other survey information vsed in study.
/ Narrative description of mapping and survey information used in study.

[f]
H

2.2 Index of maps.

2.3 Survey field notes
Identify datum (horizontyl and vertical), when survey was done who is the
professional responsible for field work.

**Under separate cover, clear and concise szzrvey notes with s}zetches notations
should meet requirements of State Technical Board.

+Professional certification on survey notes

*Daturn, date of topography, scale, contour intervals.
*Index map of the work maps-8 1/2" x 11"
*¥Location map with ERMs identified

*Flight map
n #’ *General Watershed map of the study area no larger than 11" x 17“ to scale.
MY frem . *General flood plain map of the study area no larger than 11" x' 177, to >ca\le
¥ Tahtin “‘ ‘k **These are to be presented as an overview exhibit of the study -z
kJ ,‘ boundaries, tolul basin, and flood plains. The consultant may combine /
d‘& W 25,194 ?) i the two maps displaying both basin divisions and flood plains or present

individual maps. .

—— Section 3: Hydrology Analysis

et

*ADWR TDN Hydrology Forn.
*General watershed map of the study area on larger that 11”7 x 17" - to scals,
showing subbasin distribution and concentralion points.

3.1 Method description.
/ Narrative deseription of hydrologic method or madel, include model
% name, date, and source with watersheds an{;lyzed by computer programs.

3.2 Parameter estimation.

This seetion and itz subsections should include all calcuiations used to develup
the hydralogy.

3.2.1 Drainage area Boundaries

3.2.2 Physical parameters
Sheets for all other physical hydrologic parameters, time of
I concentration, lag, hydro CN number, channel, percolation less

estimation, N values used in hydro studies, transect, etc.




r

Section 4:

3.3

o
[

3.5

36

Hydraulic Analysis ~

3.2.32 Statistical parameters
Narrative discussion of data record and information available on
precipitation, runoff and discharge for region and watershod used
for assessment of adequacy and applicabitity of record under WRS
Bulletin 17B, (March 1982), Discuss factors that effect the
reasonableness of frequency analysis.

3.2.4 Precipitation
Narrative discussion with supporting data analyzing historice
precipitation records in or adjacent to watershed in relation to
watershed size, historic flocding, type of storm, extent, duration
and distribution pattern. Relate hypothetical model design
precipitation and distribution from stated reference source to

historic record and statistical parameters.

325 Gage Data :
Identify and discuss locations of any NWS, USGS or other agency.
gage stations in or adjacent to the region and watershed in
relation to historic precipitation, watershed runoff and statistica!
parameters.

Calibration.
Narrative discussion should describe what ealibration was accomplished or
attempted.

Special problems/solutions,
Narrative digeussion of avy special problems during the study und
alternatives / final solutions.

Final results/computer runs.

Include output discharge volumes, times, water surface elevations and peak
flows. Results are to be presented in tabular form as well as discussed in
narrative text. Full input and output listings of all models should be included.

Final input files on diskette(s).

Soil tables, Watershed work maps,

e

*ADWR-TDN Form for hydraulics
*General overview map of study area with fleod plain delineations identified, no larger
11" x 17" - to scele. '

4.1

Method description.
Narrative of the detail water profile mode! used as well as an explanation of
how the starting WSEL was determined.

Parameter estimation.




Burgess & Niple, Inc.
5025 East Washington Street
Suite 212

Phoenix, AZ 85034

602 244-8100

Fax 602 244-1915

Date:

Time:
Location:

Project No.:

Project Name:

MEETING MINUTES

May 9, 1994

3:00 P.M.

FCDMC

15183 (FCD 93-06)

Rio Verde-North

Subject: Review Cross Section Locations
Attendees: FCDMC Burgess & Niple
Magnus Jolayemi Larry Culler
Pedro Calza Stan Johnson
Russ Cruff
ITEMS DISCUSSED:
1. The method used in cross section selection.
2. The reason for making very wide cross section for "WASH A" above Forest
Road.
3. The starting and ending point for each wash.
4. FCDMC personnel agreed with the selected sections.
5. Gave copy of maps (1"= 200’) with cross section locations to MCFCD.

copy:

Magnus Jolayenu
Larry Culler
Stan Johnson
Pedro Calza




Burgess & Niple, inc.
5025 East Washington Street
Suite 212

Phoenix, AZ 85034

602 244-8100

Fax 602 244-1915

MEETING MINUTES

Date: May 9, 1994

Time: 7:00 A.M.

Location: Study Area

Project No.: 15183 (FCD 93-06)

Project Name: Rio Verde-North

Subject: Select Manning’s "n" Values

Attendees: FCDMC Burgess & Niple
Magnus Jolayemi Larry Culler

Stan Johnson

Russ Cruff

ITEMS DISCUSSED:

The day was spent in the field reviewing the stream reaches to be studied. Photographs
were taken and "n" values selected at locations along the stream reaches.

It was decided to designate the southern stream "WASH A", the middle stream "WASH
F", and the northern stream "WASH I".

copy: Magnus Jolayemi
Larry Culler
Stan Johnson




Burgess & Niple, Inc.
5025 East Washington Street
Suite 212

Phoenix, AZ 85034

602 244-8100

Fax 602 244-1915

Date:

Time:
Location:

Project No.:

Project Name:

MEETING MINUTES

May 6, 1994

1:00 P.M.

Adobe Room, FCDMC
15183 (FCD 93-06)

Rio Verde-North

Subject: Select Stream Reaches for Delineation
Attendees: FCDMC Burgess & Niple

Magnus Jolayemi - Larry Culler

Ted Lehman Stan Johnson

Russ Cruff

ITEMS DISCUSSED:
1. Présented .maps showing location of possible stream reaches for study.
2. Discussed the various options. Magnus wanted the end of reaches to be at roads,

section lines or some other physical feature.

3. It was agreed to study the following:

A

copy:

i~

Stream which ends at concentration points 90 and 100, from Verde River
upstream about 0.7 miles to section line along east side of Section 25.

Stream which ends in concentration points 210. from Verde River
upstream about 1.0 mile to section line along east side of Section 25.

Stream which ends in concentration point 190, from Verde River
upstream to the split at Forest Road north of the intersection with Rio
Verde Drive about 0.7 miles. Then up both channels of the split to the
start upstream end of split (about 0.85 miles in each reach). Then from
beginning of split, upstream to section line between Section 25 and 26.

Magnus Jolayemi
Ted Lehman
Larry Culler
Stan Johnson




MEETING MINUTES

¥ - D
DATE: March 29, 1994 apR - 51994
TIME: 9:00 a.m. SUbe o, A
LOCATION: Guadalupe Room, FCDMC
PROJECT NO.: 93031.00
PROJECT NAME: Rio Verde - North
Floodplain Delineation Study, Hydrology
SUBJECT: Preliminary Hydrology Coordination Review
ATTENDEES: Burgess & Niple:
Russ Cruff, P.E.
Larry D. Cuiller, P.E:
Larry J. Woodlan., P.E.
FCDMC:
Sandy Story
Wood/Patel:
Ash Patel, P.E.
Tony Regis, Hydrologist AS%
ITEMS DELIVERED TO FCDMC:
L Preliminary working HEC-1 model package, sub-basin drainage map, soil
parameters
ITEMS DELIVERED TO BURGESS & NIPLE:
L Preliminary working HEC-1 model package, sub-basin drainage map, soil

parameters




MEETING MINUTES

l March 29, 1994
ITEMS DISCUSSED:

cC.

Wood/Patel's project progress is on schedule.

The Wood/Patel working HEC-1 model submitted to B&N and FCDMC contains
finalized precipitation and sub-basin data. Storage routing, channel routing, and
flow split data have all been approximated for this HEC-1 model. The model
output should be disregarded, however, because of the uncertainties in the
application of the Clark unit hydrograph.

All Attendees
Magnus Jolayemi, FCODMC
Cathy Regester, FCDMC




MEETING MINUTES

DATE: March 29, 1994
TIME: 9:00 a.m.
LOCATION: Guadalupe Room, FCDMC
PROJECT NO.: 93031.00
PROJECT NAME: Rio Verde - North and Rio Verde - South
Floodplain Delineation Study, Hydrology
SUBJECT: Preliminary Hydrology Coordination Review
ATTENDEES: Burgess & Niple:
Russ Cruff, P.E.

Larry D. Culler, P.E”
Larry J. Woodlan., P.E.

FCDMC:
Sandy Story

George V. Sabol Consulting Engineers, Inc.
George Sabol, PhD, P.E.
Tom Loomis, P.E.

MclLaughlin Kmetty Engineers, Lid.
Frank Brown, P.E.

Wood/Patel:
" Ash Patel, P.E.
Tony Regis, Hydrologist AJ3¥

ITEMS DISCUSSED:

1. Mr. Sabol stated that in his research, he found that the combination of S-graph
# 18 (which he researched for FCDMC) and a Kn value of 0.020 may be
applicable to the conditions found in this watershed. He stated that this may be
preferable in lieu of using other S-graphs or the Clark unit hydrograph. Mr.
Sabol suggested that while the Clark unit hydrograph is appropriate for many
watersheds, it may be unsuitable for sub-basins in which the time of
concentration is significantly greater than the duration of rainfall excess. In
those cases, an S-graph may be more appropriate.




CC:

MEETING MINUTES
March 29, 1994

Mr. Sabol acknowledged that the results of the test HEC-1 model by
Wood/Patel that uses the Phoenix Valley S-graph unit hydrograph and a Kn
value of 0.055 agrees fairly well with the S-graph # 18 model with a Kn value of
0.020.

Preliminary HEC-1 results by Wood/Patel indicate that the Clark unit hydrograph
does indeed produce flows lower than those produced using the S-graphs. This
is often the case, and the Clark method may be more appropriate for smaller
(and urban) sub-basins.

FCDMC may prefer to use a District-approved unit hydrograph rather than the
S-graph # 18. Sandy will discuss this issue with Amir Motamedi, Pedro Calza,
and Joe Tram within the next day to decide whether to recommend the
altemate S-graph # 18.

Burgess & Niple, Wood/Patel, McLaughlin Kmetty, George Sabol, and FCDMC
all concur on the proposed south watershed boundary of the Rio Verde - North
hydrology study. Further analysis and inspection of detailed topographic maps
may require minor changes due to flow breakouts.

SCS soil survey data is not available adjacent to the Verde River. Mr. Loomis
stated that it is possible to estimate soil groups using aerial photographs. He
suggested meeting soon with SCS to determine soil groups in those areas.

Mr. Sabol suggested that we consider eliminating channel routing when lengths
are less than a minimum value, say 800 or 1000 feet. This will be addressed
as the study progresses.

Mr. Loomis stated that it would be appropriate to model routing reaches using a
composite cross section representing one or several channels, since routed
flows may be contained in more than one wash.

Topographic mapping is expected to be completed by April 18 for the Rio Verde
- North study area, and by April 30 for the south study area.

All Attendees
Magnus Jolayemi, FCDMC
Cathy Regester, FCDMC




Memorandum

Burgess & Niple, Inc.
5025 East Washington Street
Suite 212

Phoenix, AZ 85034

602 244-8100

602 244-1915 Fax

To: F /f_/[".;i/ Date: 3/‘5;/ ‘?4

. /
From: CZ( - { Zgﬁ%’ / Job Number: /S/8 3

Subject: ML QD R is~ UViercke,  Sect. No. i Act.:

M /Dd(ﬁe C




‘ MEETING MINUTES QEC LY ED
CER 2 41994

DATE: February 22, 1994
£gs & NIPLE, INC.

PROJECT NO.: 93031.00 BURG
NAME: Rio Verde - North

Flood Insurance Study
SUBJECT: Preliminary Hydrology Coordination Review
ATTENDEES: Burgess & Niple:

Russ Cruff, P.E.

Larry Culler, P.E.
Larry Woodlan,, P.E.

Mclaughlin Kmetty Enqineers, Lid.
Geza Kmetty, P.E.

George V. Sabol Consulting Engineers, Inc.
George Sabol, PhD, P.E.

‘ Wood/Patel:

Ash Patel, P.E. @
Tony Regis, Hydrologist ™’

ITEMS DELIVERED TO BURGESS & NIPLE:
. Revised Master Drainage Plan - Tonto Verde by Brooks, Hersey &
Assoc.
L Final Drainage Report - Tonto Verde Master Plan by Wiley & Assoc.
ITEMS RECEIVED FROM BURGESS & NIPLE:

° Gila Bend Area Floodplain Delineation Study Technical Data Notebook -
Hydrology

ITEMS DISCUSSED:

1. According to Russ, streams 5 and 6 of the Scottsdale Alluvial Fan Study by
. FCDMC may be applicable to the Rio Verde North Study for comparison
purposes.




MEETING MINUTES
February 22, 1994

George suggested that a third S-graph unit hydrograph (called the piedmont S-
graph) being considered by FCDMC may be appropriate for use in this study.

George stated that, in general, S-graphs are usually better suited for use in
very large watersheds (on the order of 100 square miles); they tend to give
larger flows than the Clark unit hydrograph. However, all three unit hydrograph
methods (Clark, Phoenix Valley, and Phoenix Mountain) will be considered for
use in this study.

Russ and George will review the Wood/Patel test model; a meeting will be
scheduled in approximately one or two weeks with FCDMC to discuss
conclusions and select methodology for the hydrologic study. Russ also
suggested that a computer diskette with the test results be submitted to Sandy
Story, FCDMC, for the review of input.

All Attendees
Magnus Jolayemi, FCDMC
Sandy Story, FCDMC




SECTION 1: General Documentation
and Correspondence

1.4 General Correspondence
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Federal Emergency Management Agency
Washington, D.C. 20472

CERTIFIED MAIL

RETURN RECEIPT REQUESTED Case No.: 95-09-446P

Community: Maricopa County, Arizona
Community No.: 040037

Mr. Ron Nevitt

Program Manager, NFIP

Regulatory Division

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

106

Dear Mr. Nevitt:

This is in response to your April 20, 1995, facsimile transmittal regarding the effective Flood Insurance
Study (FIS) report and Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and
Incorporated Areas.

You requested that we revise the FIS report and FIRM to show the effects of detailed hydrologic and
hydraulic analysis of Unnamed Wash A, from its confluence with the Verde River to approximately
13,170 feet upstream of the confluence; Unnamed Wash F, from its confluence with the Verde River to
approximately 5,070 feet upstream of the confluence; Unnamed Wash [, from its confluence with the
Verde River to approximately 3,300 feet upstream of the confluence; and Unnamed Wash A South, from
its confluence with Unnamed Wash A to its split from Unnamed Wash A, approximately 4,580 feet
upstream of its confluence. Unnamed Washes A, A South, F, and I were previously unstudied.

All data required to review this revision request were submitted with your April 20, 1995, facsimile and
with a letter from you dated April 3, 1995.

We have completed our review of the data submitted and have determined that the items listed below
represent the best available data for the flooding sources listed above.

] Report entitled "Rio Verde - North Floodplain Delineation Study, FCD 93-06, Technical
Data Notebook Hydraulics,” prepared by Burgess & Niple, Inc., dated March 1995

. Report entitled "Rio Verde - North Floodplain Delineation Study, FCD 93-06, Technical
Data Notebook Hydrology," prepared by Burgess & Niple, Inc. and Wood, Patel,
& Associates, Inc., dated October 1994

o Report entitled "Field Survey Notes. Rio Verde North Floodplain Delineation Study,
FCD 93-06, Wash A, Wash A South, Wash F, Wash 1," prepared by Burgess & Niple,
Inc., dated March 1995

. Sheets 1 through 6 of the topographic work maps entitled "Flood Control District of
Maricopa County, Flood Delineation Study of Rio Verde North, F.C.D. Contract
No. 93-06," prepared by Burgess & Niple, Inc., dated August 1994
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. Map entitled "Flood Control District of Maricopa County, Rio Verde - North F.P.D.S.,
Sub-Basin Delineation and Flow Path Map. Exhibit A," prepared by Wood, Patel
& Associates. Inc., dated June 22, 1994, and revised September 28, 1994

. Map entitled "Flood Control District of Maricopa County. Rio Verde - North F.P.D.S_,
Soil Map Unit Data, Exhibit B," prepared by Wood. Patel & Associates, Inc., dated
June 22, 1994, and revised September 28, 1994

. Map entitled "Flood Control District of Maricopa County, Rio Verde - North F.P.D.S_,
HEC-1 Schematic Diagram, Exhibit C," prepared by Wood, Patel & Associates, Inc.,
dated June 22, 1994, and revised September 28, 1994.

Thank you for providing this information for our use in updating the effective FIRM. We will include
this information in our next physical map revision of the FIRM for the Maricopa County, Arizona and
Incorporated Areas. The tentative date for the next preliminary FIRM is fall 1996. In the interim, your
community may use these data in its floodplain management programs.

If you have any questions regarding this matter, 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.

. Bitkley, P.E., Chief
Hazard Identification Branch
Mitigation Directorate

cc:  Ms. Terri Miller
State Coordinator, NFIP
Arizona Department of Water Resources

Mr. Larry D. Culler
Rurgess & Niple, Inc. -

.




Federal Emergency Management Agency

Washington, D.C. 20472 e e
BECELY e

April 21, 1995
APR 27 1995
AURGESS & NiPLE, INC.
Mr. Ron Nevitt IN REPLY REFER TO:
Program Manager, NFIP Case No.: 95-09-446P
Regulatory Division Community: Maricopa County, Arizona
Flood Control District of Maricopa County and Incorporated Areas
2801 West Durango Street, Fifth Floor Community No.: 040037
Phoenix, Arizona 85009 316-ACK

Dear Mr. Nevitt:

This is in response to your request dated April 3, 1995, for a revision to the Flood Insurance Rate Map
(FIRM) for the above-referenced community. Pertinent information about the request is listed below.

Identifier: Rio Verde North Floodplain Delineation Study
Flooding Source: Unnamed Washes A, A South, F, and 1
FIRM Panels Affected: 04013C0875 D and 04013C1300 E

o As you may know, the Federal Emergency Management Agency (FEMA) has implemented a procedure
to recover costs associated with reviewing and processing requests for modifications to published flood
information and maps. However, because your request is based solely on the incorporation of more
detailed information, no fees will be assessed for our review.

We have completed an inventory of the items that you submitted. We have received all of the data we
require to begin a detailed technical review of your request. If additional data are required, we will
inform you within 30 days of the date of this letter.

Please direct all and questions concerning your request to our Technical Evaluation Contractor at the
following address:

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attention: Mr. Massoud Rezakhani
(703) 317-6239

When you write us about your request, you must include the case number referenced above in your letter.
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please contact Mr. John Magnotti of our staff in Washington, DC, either by telephone at (202) 646-3932

. If you have any questions concerning FEMA policy, or the National Flood Insurance Program in general,
or by facsimile at (202) 646-4596.

Sincerely,

Michael K. Buckley, P.E., Chief
Hazard Identification Branch
Muitigation Directorate

cc: Ms. Terri Miller
State Coordinator, NFIP
Arizona Department of Water Resources

P
-
o

Mr. Larry D. Culler
Burgess & Niple, Inc. C.//
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Michael K. Buckley, P.E., Chief - e

Hazard Identification Branch
Mitigation Directorate

Federal Emergency Management Agency
Washington, D. C. 20472

Attn: Mr. John Magnotti:
Re: LOMR Request Washes A, A (South),

F and I.

FCD Contract No. FCD93-06

FIRM Map Panels 875 (not in print), 1300
Dear Mr. Buckley:
This is a request for a LOMR for the above referenced washes which
are tributaries to the Verde River in the rapidly developing Rio
Verde Community located in the unincorporated area of Maricopa
County.
Enclosed is the flood insurance study by Burgess & Niple, Inc., done
under contract with the Flood Control District. Included with the study
is a copy of annotated FIRM map panel 1300 approximating the flood hazard
boundaries. Map panel 875 which is not in print, is also included in

this study.

A pre-study public meeting to acquaint residents of the area with the
proposed study and to obtain local input was held on January 14, 1994.

The followinglinfomation is submitted in support of the LOMR:

1. FEMA Application Forms Booklet with annotated FIRM panel 1300.
2. Hydraulics Technical Data Notebook with HEC-2 disk.

3. Hydrology Technical Data Notebook with HEC-1 disk.

4. Field Survey Notes Notebook.

BOARD OF DIRECTORS
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Michael K. Buckley
LOMR Request

Sshould additional information be required, please contact either Mr.
Larry D. Culler of Burgess and Niple, Inc., or Mr. Magnus Jolayemi,
Project Manager of this office.

Sincerely,

¢2VK. /f:LLH:Zéré
‘Ron Nevitt,

Program Manager, NFIP
Regulatory Division

Enclosures

Copy to: Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
Larry D. Culler, Burgess & Niple, Inc. -~
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Burgess & Niple, Inc.
5025 East Washington Street

Suite 212
S Phoenix, AZ 85034
T 602 244-8100
S
Fax 602 244-1915
DATE gz 9 /9 = JOB NO.
: —7 ;
RE: L o Ve, Plsv il
/:’gég,gﬁ% Otivi. L)2lwmosg #1814
4&4_%1

WE ARE SENDING YOU: @ Attached

O Under separate cover via

the following items:

Q Shop drawings Q Prints Q Plans Q Samples Q Specifications
O Copy of letter O Change order a
COPIES| DATE NO. DESCRIPTION
2
2
THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted (1 Resubmit copies for approval
Q For your use Q) Approved as noted Q Submit copies for distribution
Q As requested O Returned for correction Q Return corrected prints
QO For review and comment W]
REMARKS .

COPYTO

it enclosures are not as noled, kindly notify us af once.

SIGNED K@%_&W




Burgess & Niple, Inc.
5025 East Washington Street
Suite 212

E N G i N E E R S Phocnix, AZ 85034

- 602 244-
. AR C H I T E C T S 244-8100
Fax 602 244-1915

LETTER OF TRANSMITTAL |[PAE 3/ 27/95 | J0BNO.
RE R or Viendlo ) ovcd
TO /)%MW/ /4%%% | lsselolone [Delmecdeon

WE ARE SENDING YOU: IB/Attached O Under separate cover via the following items:
Q Shop drawings @ Frints 0 Plans Q Samples Q Specifications
Q Copy of letter Q Change order a
COPIES| DATE NO. DESCRIPTION
/ .
( & Al 00 #4. 2
THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted 0 Resubmit copies for approval
Q For your use Q Approved as noted 0O Submit copies for distribution
@As requested O Returned for correction O Return corrected prints
O For review and comment a

REMARKS
324/
7 /

COPY TO

ff enclosures are not as noted, kindly notify us at once.




T S

Mr. Magnus Jolayemt Re: Rio Verde North

Flood Control District Floodplain Delineation Study
of Maricopa County FCD 93-06

2801 W. Durango
Phoenix, AZ 85009

March 24, 1995

Dear Mr. Jolayemi:

Burgess & Niple, Inc.  Submitted herewith are two copies each of the Hydraulics and Hydrology Technical
5025 East Washington Street gtz Notebooks, for your submission to FEMA.

Suite 212
Phoenix, AZ 85034 Included are:
602 244-8100
Fax 602 244-1915 Three copies of Field Survey Notes
e Two copies of FEMA Forms
Two copies of HEC-2 Input/Output Files
for Supercritical Profiles

If you have any questions, please call me at (602) 244-8100. It has been a pleasure
working with you and, as always, we remain available to answer questions during the
FEMA review.

Very truly yours,

A eyl Calioe

Larry D. Cullfr, PE

LDC:cg
Enclosure

copy: Pedro Calza
Ash Patel
Larry Woodlan




LETTER OF TRANSMITTAL
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Burgess 8 Niple, inc.
Suite 212

5025 East Washington Street
Phoenix. Arizona 85034
602 244-8100

Fax 602 244-1915

DATE 3[@/95 llOB NQ 1
"R Venalp . Forth

Vs oo .

M_JJ/ML

o st
O

Cpeend
7 i

WE ARE SENDING YOU [FAttached [Junder separate cover via

[ Prints
(3 Change order

[ Shop drawings
() Copy of letter

the following items:

O prans 3 Samples (O Specitications

D,«,uf KMM

COPIES DATE NG. DESCRIPTION
/ 3/‘?5 7 2c R icaald (Dt 77W”
/’///VO/MA/LQ Lo
/

ELTn s Lotry 8 F Laod @WW
77 _ O

L4

THESE ARE TRANSMITTED:

O for approval
O for your use
3 As requested
% review and comment

REMARKS

[ Resubmit
(7 submut copies for distribution

D Return

copies for approval

a Approved as submitted
[J Approved as noted

) Returned for corrections corrected prints

g

/ v/ﬂ‘;ﬁ i [ il M J/A,M/J/f cual a%bm@@-

L

COPY TO Q@m/ (sl

(dty notify us at once

If endlosures are not as noted,

SIGNED
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FLoop CONTROL DISTRICT
of

Maricopa County

BOARD OF DIRECTORS
2801 West DDurango Sireel ¢ Phoenin i e Betsey Bayless
john T. Katsenes

Telephone (6025 3006-1 50 T K
Fax (6021 506-dnui Ld King
TT 16021 506-3834 Tom Rawles
Mary Rose Garrido Wilcox
3,
October 18, 1994 'VEpR
0T 7
191994
NpOHES -
TGESS - -
Mr, ‘Larry Culler, P.E. Y& A PLE e
Regional Consultant » INC,

Burgess & Niple, Inc.

5025 E. Washington St., Ste. 212

Phoenix, Arizona 85034

SUBJECT: Hydrology Report for Rio Verde North FDS (FCD 93-06)
Dear Mr. Culler:

. We have reviewed the hydrology report submitted by Wood, Patel & Associates, Inc., for the above-
referenced study and have no review comments to offer.

We would like to make clear that since the hydraulics portion for both the North and South studies is
still in progress, this hydrology is tentatively accepted, as long as there is no further breakout of flow
into either study area. The hydrology report will not be considered complete until the delineation is
approved by FEMA.

If you have any questions or comments, please call me.

Sincerely,

Magnus
Hydrologist




Burgess & Niple, Inc.

5025 East Washington Street

Suite 212

Phoenix, AZ 85034

S 602 244-8100
Fax 602 244-1915

DATE , 0/ 2 /5 4 JOB NO.
Re R o Linite, Dloedd
; Z T Z »
. bis )
/

WE ARE SENDING YOU: @WAttached 0 Under separate cover via the following items:
QO Shop drawings Q Prints Q Plans Q Samples Q Specifications
Q Copy of letter Q Change order (8
COPIES| DATE NO. DESCRIPTION
/ 994 Tocbh izl ovbn Vltolssotr —
A 1p o 2ot

‘ / 7y

THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted O Resubmit copies for approval
Q For your use 0O Approved as noted Q Submit copies for distribution
Q As requested O Returned for correction Q Return corrected prints
@ For review and comment Q

REMARKS

. Al Pateld <
COPY TO gffwuw W&ﬁéf/ﬁﬂu SIGNED Zgﬂ WU?I/ ﬁ ) M

if enclosures are not as noted, kinéwﬁfy us at onca.




Burgess & Niple, inc.

5025 East Washington Street

Suite 212

S Phoenix, AZ 85034
602 244.8100
Fax 602 244-1915

DATE /W 4 /2;,7¢ JOB NO.

Rt tirecly. Wobh,
Lol loriae. DEListbon ity s
M /

WE ARE SENDING YOU: ®Atached O Under separate cover via the following items:
Q Shop drawings Q Prints QO Plans 0 Samples Q Specifications
@& Copy of letter O Change order Q
COPIES| DATE NO. DESCRIPTION
/ {772‘3&4 7 wovuaud ol Loptos /ﬁﬁk&%&_ﬁlﬂmﬁ
@ W FMWZQ‘ o e, Label

® 7

THESE ARE TRANSMITTED:

Q For approval
Q For your use
Q As requested
Q For review and comment

REMARKS

QO Approved as submitted O Resubmit copies for approval
O Approved as noted Q) Submit _____ copies for distribution
O Returned for correction Q Return __ corrected prints
O Fot gl s MWM

copy Todandly L pre) wwtlocdawnt SIGNE

it enclosures are WZWMW us at oncs.
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FROM:  George V. Sabol Consulting Engineers, Inc. SEP 2 61394
7950 Bast Acoma Drive, Suite 211 WOOD. PATEL &
Scotrsdale, Arizona 85260-6962 ASSOLIATES
(602) 483-3368 FAX (602) 483-3990

DATE: A/23/44
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Burgess & Niple, Inc.

5025 East Washington Street

Suite 212

S Phoenix, AZ 85034
602 244-8100
Fax 602 244-1915

LETTER OF TRANSMITTAL [ 9/~ 7/94 | JOBNO.
RE:
TO 777&W4/¢ J«o&//m R Vierde 7,274
Vak=Y 0& 7%5:/&@%&@/ Corety FM/W ()2l ivontesn
zgo/ U/LZAJJ (D vinavas Lol
/O,A&@m;;p/ Az 3 s@é/@ Vi
WE ARE SENDING YOU: @Attached O Under separate cover via the following items:
Q Shop drawings Q Prints Q Plans Q Samples Q Specifications
(B/Copy of letter Q Change order a
COPIES| DATE NO. "/, /tox_, DESCRIPTION
! (stos 7 ranapnittonly oo Unsd, Patol <Z M
| | Ao T o542 20 _
‘ F/?juw,ag/ ey
THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted Q Resubmit copies for approval
Q For your use Q Approved as noted Q Submit copies for distribution
0 As requested O Returned for correction QO Return corrected prints

Q For review and comment @f&fw%wm
REMARKS

COPY TO &6&,‘7 M SIGNED _Qija/v/,u A .w

It enclosures are not as noted, kind oﬂfy us at once. /




WOOD, PATEL & ASSOC INC. LETYER € "~ TRANSMITTAL
Civil Engineers, Hydrologists, Land Surveyors

1550 East Missouri, Suite 203 ’ DATE: September 15, 1994 JOB NO. 93031.00

. Phoenix, AZ 85014 ATTENTION: Tom Loomis, P.E.

(602) 234-1344 » FAX 234-1322 RE: Rio Verde - North FPDS hydrology coordination
TO:
George V. Sabol Consulting Engineers, Inc. RE CEfirm m

N =
7950 E. Acoma Dr. Suite 211 SEP 1 p wnn
T Iyu A

Scottsdale, AZ 85260-6962 Al

UU”UCOO ]
WE ARE SENDING YOU W Autached 0 Under separate cover via PICK-UP the following‘?tgrlrst.E: INC.

O Shop drawings G Prints W Plans O Samples 0 Specifications
o Copy of letter O Change Order W Other (Files)
COPIES DATE NO. DESCRIPTION
1 9/15/94 11" x 17" copy of portion of drainage map and HEC-1 schematic
1 9/15/94 One 5 1/4" diskette containing output hydrographs for divert operation

171D for 6-hour and 24-hour storms

{

THESE ARE TRANSMITTED as checked below:

0 For approval € Approved as submutted 0O Approved as noted
W For your use O As requested 0 For review and comment
REMARKS:

Tom, this divert operation represents the flow breakout from Burgess & Niple’s HEC-2 model. Note that the NMIN value for both

models is 5 minutes. From inspection of an aerial photo, it appears that a portion of this flow lost from the north watershed may re-

enter the north watershed at a point about 3800 or 4000 feet east of the diverted flow, as shown on the sketch. If this is indeed the

case, please forward these hydrographs to us, along with those for any other inflows into the north watershed. If you have any

questions, please call. Thank you!

‘Y TO: Larry Culler (B&N)
Sandy Story (FCDMC)

SIGNED: Anthony J. Regis, P.E.

FORMS\TRANSMIT.GEN




Burgess & Niple, Inc.
5025 East Washington Street
Suite 212

Phoenix. AZ 85034

602 244-8100

Fax 602 244-1915

Mr. Frank Brown Re: Rio Verde North
McLaughlin Kmetty Engineers, Ltd. Floodplain Delineation Study
3501 North 16th Street

Phoenix, AZ 85016

August 25, 1994

Dear Mr. Brown:

During a phone conversation, this date, we discussed a flow breakout included in the
HEC-2 model for Rio Verde North. The breakout occurs at Section 2.494 of Wash A
and discharges 210 cfs to Rio Verde South.

Enclosed is a print of Sheet 5 of the maps for Rio Verde North, which shows the
location of the flow breakout. :

Very truly yours,
Larry D. ;‘Ziler, PE
copy: Magnus Jolayemi

Cathy Regester
Sandy Story

9 I 2




Burgess & Niple, Inc.

5025 East Washington Street

Suite 212

S Phoenix, AZ 85034
602 244-8100
Fax 602 244-1915

DATEé[Z 5/94 JOB NO.

Q,w I/M& 77(%164/

DM Az BI00

WE ARE SENDING YOU: ®@Attached O Under separate cover via the following items:
Q Shop drawings Q1 Prints Q Plans 0 Samples U Specifications
Copy of letter Q Change order a
COPIES] DATE NO. DESCRIPTION
[ (Sea/od 71 avanni 27l . Lothoss Jaone (4 )Mc/ /Oa,ﬁaé
_ ﬁ @Mﬂ") A7 /&QMJ V. M
‘ e muuﬁ%wip é/mf zgmap/yd/
THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted O Resubmit copies for approval
@ For your use Q Approved as noted Q Submit copies for distribution
Q As requested Q Returned for correction O Return corrected prints
Q For review and comment clVa? Y thr i il ool eout
REMARKS

COPYTO

it enclosures are not




WOOD, PATEL & ASSOL | INC. LETTER ( TRANSMETTAL

Civil Bngineers, Hydrologists, {.and Surveyors

1 1550 Bast Missouri, Suite 203 DATE. August 24, 1994 JOB NO. 93031.00
f [~
' . Phoenix, AZ 85014 ATTENTION: Tom Loowmis, PLE.

(602) 234-1344 » FAX 234-1322 R Rie Verde - North FPDS hydrology coordination

TO:

George V, Sabol Consulting Engincers, Inc.

7950 E. Acoma Dr. Suite 211

Scottsdale, AZ 85260-6962

WE ARE SENDING YOU B Attached t: Under separate cover via PICK-UP  the following items:

© Shop drawings O Prints it Plans 3 Samples 1 Specifications
0 Copy of letter i1 Change Order B Other (Files)
COPIES DATE NO. DESCRIPTION
1 8/24/94 Hi"x 17" copy of portion of drainage map and HEC-1 schematic
1 8/24/94 One § 1747 diskette containing TAPE21 files for ;ﬁvcrt operation 165DR

for G-hour and 24-hour slorms

THESE ARE TRANSMITTED as checked helow:

i For approval teApproved as subritied i Approved as noted
B For your us¢ B As requested " For review and comment
REMARKS:

Note that the NMIN value for both files ix 5 minutes.

COPY TO: Larry Culler, PE . Burgess & Niple

SIGNED: Anthony 4. Regis, PLE.

FORMMTRANSMIT.GEN




Burgess & Niple, inc. ‘
5025 East Washington Street
Suite 212
S Phoenix, AZ 85034
602 244-8100
Fax 602 244-1915

LETTER OF TRANSMITTAL [%€ &/24/¢s [9%%
' RE:
TO el d 4—1&“'(;/3.7/ (41/}’1/4;' /7///9’ [/2!{_//0 ////)"ZZ/{/
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A@é)/ 2‘)/’/,4’/1" é)/lf{;ﬁ el ,(/ﬁ((/Lu
/O_,ﬂdv(iqu;fr/ Az B b
WE ARE SENDING YOU: @/ttached Q Under separate cover via the following items:
Q Shop drawings Q Prints Q Plans Q Samples QO Specifications
Q Copy of letter Q Change order Q
COPIES| DATE NO. DESCRIPTION
/ 8/ Q4 4(7/&{4&“5 pﬂﬂ@‘&ﬂ/m{/ et }Jzim Ll L/Xglﬂ_t//
HEC =2, MMusl e

®

THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted O Resubmit copies for approval
Q For your use Q Approved as noted O Submit copies for distribution
O As requested O Returned for correction O Return corrected prints
@ For review and comment 0

REMARKS 7 /iy i o A ¢l s omiid el cuvel xifusecl )
//'/? QO JOXIAFLBILG 022 V2 22227 c/@ém// 4 ///,z o 1P [ e _Mperd
///’/d”/{(./JA_/// hofz(/r_» Lo il gde Loy ?Aé/ /u.,ﬂ s L’{J {/ YTy 1/,_rj /4%‘ AT OL L
PIY-NE IOV, /%L,J (elip ZF VGG 4o T hi g el Y,
[ L 17/&22’ Iy ./;mw/ ST Lrsbii LA

) j Y /ud/é ﬂ)/* A2,

COPY TO Jf)/ acreys [ ppd Cuie SIGNED _ /j /4L7L /f/ _4

If enclosures are not as noted, kind¥ natify us at once.




Burgess & Niple, Inc.

5025 East Washington Street

Suite 212

S Phoenix, AZ 85034
602 244-8100

Fax 602 244-1915

LETTER OF TRANSMITTAL |** 7/Zo/74 | 08N
RE:
TO Wﬂd%%éd /J'&P (U LC AN /S = [/ "eregle ///]a/tt‘/L b
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= WE’ SENDING§ YO lﬁ ®Attached O Under separate cover via the following items:
Q Shop drawings Q Prints Qa Plans Q Samples ' Q Specifications
Q Copy of letter Q Change order Q 400 gad 260 20 by, ML,(,/M
COPIES| DATE NO. DESCRIPTION
THESE ARE TRANSMITTED:
Q For approval Q Approved as submitted O Resubmit copies for approval
@ For your use Q Approved as noted Q Submit copies for distribution
O As requested QO Returned for correction 0 Return corrected prints
O For review and comment Q

REMARKS Ee bigee 4 L oyt Afjﬂ/éé/ﬂxz‘ ALl iy [ //u,/f,l/ fo
Cﬁ? Copiins slle g ccisl 1 & /(",Aa/lwu/{ Lo Tni o ﬁfZ{ 1/#4.4 e
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Jay. ,Zﬂ,é"i

OPY TO N SIGNED _X 7 .éz.fz/y /5 ’ Ui

tt enclosures are not as noted, kindly natify us at oncs.




Burgess & Niple, lnc.

502S East Washington Street

Suite 212

S Phocnix, AZ 85034
602 244-8100
Fax 602 244-1915

LETTER OF TRANSMITTAL [PA®7/z0/Gy | 10BNO
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TO 7775(4!//1/&44 jzﬁé{pu/Amu i [Lercte, Tt th
= W M u(u/ﬂﬁ[j/ //)mzm £t /L/Jé/em{?/ = 044/4 Wi tozest ¢
Z801 W eyt D L g v /<Z¢f LU
1345 &é:t,u,(]/) AZ y()) 77 7
WE ARE SENDING YOU: IB/ttached Q Under separate cover via_____the following items:
QO Shop drawings Q Prints Q Plans 0O Samples Q Specifications
Q Copy of letter Q Change order a
COPIES] DATE NO. DESCRIPTION
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Box Bar Wash: stream, 16.9 km (10.5 mi.) long, heads at 33°46'12"N, 111°49'35"W, flows east to
the Verde River, 3.8 km (2.4 mi.) N of the Fort McDowell Indian Reservation boundary; Maricopa
Co., Arizona; Sec. 29, TSN, R7E, Gila and Salt River Mer.; 33°45'15"N, 111°39'36"W; USGS
Map - Fort McDowell 1:24,000.

1. Proposal: proposed new name needed for county flood control project
2. Map: Fort McDowell, McDowell Peak and Wildcat Hill 1:24000
3. Proposer: Burgess & Niple, Inc. (Phoenix, AZ)

4. Administrative Area: None

5. BGN Action: Not applicable

6. Names Associated With Feature:
Local Usage: Not applicable
Published: Not applicable
Historical:

Legal:

7. Other Factors: named for Box Bar Ranch near wash at Verde River




Granite Mountain Wash: stream, 16.4 km (10.2 mi.) long, heads at 33°47'07"N, 111°48'46"W,
flows east to the Verde River, 4.9 km (3.0 mi.) N of the Fort McDowell Indian Reservation
boundary; Maricopa Co., Arizona; Sec. 30, TSN, R7E, Gila and Salt River Mer.; 33°45'01"N,
111°40'01"W; USGS Map -~ Bartlett Dam 1:24,000.

1. Proposal: proposed new name needed for county flood control project

2. Map: Fort McDowell, McDowell Peak, Bartlett Dam and Wildcat Hill 1:24000
3. Proposer: Burgess & Niple, Inc. (Phoenix, AZ)

4. Administrative Area: None

5. BGN Action: Not applicable

6. Names Associated With Feature:
Local Usage: Not applicable
Published: Not applicable
Historical:

Legal:

7. Other Factors: named for Peak near héad of wash




Model A Tank Wash: stream, 12.6 km (7.8 mi.) long, heads at 33°46'10"N, 111°48'05"W, flows
east to the Verde River, 5.5 km (3.4 mi.) N of the Fort McDowell Indian Reservation boundary;
Maricopa Co., Arizona; Sec. 30, TSN, R7E, Gila and Salt River Mer.; 33°44'37"N, 111°40'19"W;
USGS Map - Bartlett Dam 1:24,000.

1. Proposal: proposed new name needed for county flood control project
2. Map: Bartlett Dam and Wildcat Hill 1:24000

3. Proposer: Burgess & Niple, Inc. (Phoenix, AZ)

4, Administrative Area: None

5. BGN Action: Not applicable

6. Names Associated With Feature:
Local Usage: Not applicable
Published: Not applicable
Historical:

Legal:

7. Other Factors: named for Model A Tank near wash
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WOOD, PATEL & ASSOC INC. LETTER C TRANSMITTAL

Civil Engineers, Hydrologists, Land Surveyors

1550 East Missouri, Suite 203 DATE: April 25, 1994 JOB NO. 93031
Phoenix, AZ 85014 ATTENTION: Larry D. Culler, P.E.
‘ (602) 234-1344 ¢ FAX 234-1322 RE: Rio Verde - North Floodplain Delineation Study
TO: Preliminary Hydrology Model

Burgess & Niple, Inc.

5025 East Washington Street

Phoenix, AZ 85034
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0 Shop drawings O Prints O Plans 0 Samples O Specifications
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Preliminary Hydrology Model Submiual, April 21, 1994
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O For your use O As requested ® For review and comment
REMARKS:

This report contains the preliminary HEC-1 models for the 100-year, 6-hour and the 100-year, 24-hour storms using the

Phoenix Valley S-graph Unit Hydrograph. [t contains preliminary plates and tables that will be incorporated into the Technical

Data Notebook after final revisions to the model are made. If you have any questions, please call.

‘TO: Sandy Story (FCDMC)

SIGNED: Anthony J. Regis
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WOOD /PATEL
ASSOCIATES

Civil Engineers
Hydrologists
Land Surveyors

DATE:
PROJECT NO:

PROJECT NAME:

SUBJECT:

COMMUNICATION RECORD

April 1, 1994

93031.00

Rio Verde - North Floodplain Delineation

Study, Hydrology

Hydrology Method, Input

Input Received from Sandy Story

Darrel E. Wood, P.E., R.L.S.
Ashok C. Patel, PE., R.LS.
James S. Campbell, P.E.

Jay N. Vaughn, R.L.S.
Gordon Wark, P.E.

Jeffrey J. Holzmeister, P.E.

Y-

Wood/Patel - Burgess & Niple, have submitted preliminary results of hydrology using

CC:

GENCOR\93031-00.404

Burgess & Niple:

Russ Cruff, P.E.

Larry D. Culler, P.E.
Larry J. Woodlan, P.E.

FCDMC:

Sandy Story
Magnus Jolayemi
Cathy Regester

various methods. The district has received the data submitted and concluded that the
Phoenix Valley S-graph be utilized for the subject study.

RETT D
APR ~ 5 1994
SN . INC.

George V. Sabol Consulting Engineers, Inc.

George Sabol, PhD, P.E.
Tom Loomis, P.E.

Mclaughlin Kmetty Engineers, Ltd.

Frank Brown, P.E.

Wood, Patel & Associates, Inc. ®

1350 East Missouri, Suite 203« Phoemix, Arizona 35014« (602) 234-1344  «  Jax (602) 2311322




Mr. Geza Kmetty Re:  FCD93-06 Rio Verde South
McLaughlin Kmetty Engineers, Ltd.

3501 N. 16th Street

Phoenix, Arizona 85016-6419

March 25, 1994

Dear Mr. Kmetty:

Burgess & Niple, Inc.  Epclosed are copies of quality control cross sections, a quality control cross section
5025 East Washington Sueet  disc. and offsite cross sections. This information is for your use on the referenced

Suite 212 project. -
Phoenix. AZ 85034

6022448100 If you have any questions regarding this matter, please feel free to contact us at your
Fax 602244-1915  conyenience. |

' Respectfully,
. { /
1710

(/LVV'),,
7/

Larry J. Woodlan, P.E.
President

TN

LIW:cg
Enclosures

copy:  Larry Culler




MEMORANDUM

To: Ash Patel, Wood, Patel & Associates, Inc. (W&P)
Russ Cruff, Burgess & Niple, Inc.
Geza Kmetty, McLaughlin Kmetty Engineers, Ltd.

From: G.V. Sabol, GVSCE W

Subject: Rio Verde (North & South) FIS

Date: 21 March 1994

I reviewed the preliminary hydrology study results that were provided
at our coordination meeting of 22 February 1994. I have used the HEC-1 files
that were provided to also evaluate an additional S-graph and various values
of K,. The rainfall distribution that was used in our evaluation is the FCDMC
6-hour storm as defined in the hydrology manual. The results of our study are
included for your review and consideration.

The S-graph that was used is S-graph #18, Indian Bend Wash, June 1972,
from the S-Graph Study (November 1987). That S-graph was recommended for
consideration for use with alluvial fans and distributed flow situations
(herein called peidmonts) in a technical memorandum to FCDMC dated 31 March
1993 (Attachment A).

A range of K, was used from a high of 0.055 to a low of 0.015. A value
of 0.055 was used by W&P in its preliminary study. An evaluation of K, values
was recently performed for the FCDMC (Attachment B), and K, values from 0.015
to 0.03 are suggested for use with peidmont watersheds.

The results of the GVSCE study results and the W&P study results are
tabulated below for the various unit hydrographs.

Unit Hydrograph Peak Discharge, in cfs, at concentration points
15 C 25 C 35 C
(1) (2) (3) (4)
Clark 1,027 1,176 1,594
Phx. Mtn. (K =.055) 1,098 1,224 1,715
Phx. Valley ?Kn=.055) 1,313 1,512 2,198
#18 (Kn=.055) 900 1,007 1,352
#18 (Kn=.030) 1,243 1,283 1,693
#18 (Kn=.025) 1,331 1,335 1,765°
#18 (Kn=.020) 1,454 1,394 1,817
318 (Kn=.015) 1,561 1,450 2,095




A value of K, = 0.020 is generally recommended for peidmonts in
Attachment B, and ghe results using S-graph #18 along with Ky = 0.020 are
reasonably similar to the results for the Phoenix Valley S-graph with K =
0.055 and to the LP3 Q100 regression results as reported in the W&P summary
sheet.

I suggest that we meet with the FCDMC to discuss these results and to
determine if there is consensus agreement as to the unit hydrograph approach
that should be considered for use in the Rio Verde (North & South) FIS.

It is noted, however, that the results contained herein are only for a
preliminary study using the HEC-1 models that were provided to us by W&P. As
we begin our hydrology study, we will be undertaking more extensive
evaluations on our own, and those evaluations could lead to different
recommendations than have been considered at this time.

In addition to the above, I recommend that we also consider entering
into a discussion with the FCDMC staff as to the other model issues for Rio
Verde, such as, flow splits and channel routing. These may be more critical
than selection of unit hydrograph procedure. I would like to discuss the
modeling concept, in general, for this peidmont with the FCDMC before
embarking on our hydrology study. I suspect that you share my interest in
this regard. ‘

A diskette of the HEC-1 files for our study is included with this
memorandum.




Burgess & Niple, Inc.

5025 East Washington Street

Suite 212

S Phoenix, AZ 85034
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INVOICE NO. 93653
ANNOUNCEMENT OF FLOOD HAZARD STUDY
The Flood Controt District of Maricopa County,
under authority of the National Flood Insurance
act of 1968 (P.L. 80-448]}, as amended, and the
Flood Disaster Protection Act of 1973 (P.L. 93-
234), is fundina. a detsiled study of flood hazard
areas in The Rio Verde Area and surrounding
vicinity, Arizona. .
The study is being performed for the Flood Con-
1ol District by rgess & Niple Engineers and
McLaughlin Kmetty Engineers.
The purpose of this study is to examine and
evaluate flood hazard in aress which are devel-
oped or which are likely 1o be developed and tc
deterrnina  flood elevations for those areas.
These flood elevations will be used by Maricops
EW"W 10 carry out floodplain management and

y the Federal Emergency Management Agency
determine flood insurence rates under the
stionat Flood Insurance Program.

his announcement is intended to notify all in-
ested persons of the commencement of this
study s0 that they may have an opportunity to
bring anyoulavant facts and technical data con-
cerming Jocal flood hazards to the attention of
the Flood Control District for consideration in
the coursa of this study. Such information
should be addressed to Ms. Cathy Regester or
M. Magnus Jolayemi, Flood Control District of
Mancopa County, 2801 W. Durango Street,
Phosnix, AZ 85009, loleghona (602) 506-1501.
Pubhished: Arizona Republic, December 29, Jan-
very 5, 1993,

AFFIDAVIT OF PUBLICATION

RECEIVED JAN 1 1 1994

The Arizona Republic, The Phoenix Gazette

STATE OF ARIZONA 3S.
COUNTY OF MARICOPA

JOAN LOHR, being first duly sworn, upon oath deposes and says: That
she is the legal advertising manager of the Arizona Business Gazette,
a newspaper of general circulation in the county of Maricopa, State of
Arizona, published at Phoenix, Arizona, by Phoenix Newspapers Inc.,
which also publishes The Arizona Republic and The Phoenix Gazette,
and that the copy hereto attached is a true copy of the advertisement
published in the said paper on the dates as indicated.

The Arizona Republic
xKeBmsnx iz

DECEMBER 22, 1993, JANUARY 5, 1994

Goww 0

Sworn to before me this

5TH = dayot

_JANUARY ap 19 94

THOMAS F. BIANCO -{; Notary Public
NOTARY PUBLIC-ARIZONA  {n
MARICOPA COUNTY #
My Comm. Expies Mar 19,1937 1%
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RIO VERDE NORTH

"KICK-OFF" MEETING 1/10/94
AGENDA

INTRODUCTION
- FCD Staff

- Consultant & Subconsultant
- Coordination with Subconsultant/GIS

GENERAL

- Length /Time of Study (460 days) - Submittal to FEMA approximately March 1995
- Information available from FCD

TASK 1 - COORDINATION

- Legal Advertising
- First Public Mecting - Scheduled for January 19, 1994, 7-9 PM  at the Association Commuaity

L Center
: - Project Schedule
- Monthly Progress Report and Invoice

- Quarterly Estimation of Billing

- Quality Control and Floodplain Review Checklist
- Evaluation Forms

TASK 2 - DATA COLLECTION

- FEMA FIS Documentation Dec. 1993
- FEMA Forms - July 1993 Forms provided

TASK 3 - TOPOGRAPHIC MAPPING

- Right of Entry Letter

Ground Control at 1983 NAD

Topo Map at 2-f1 CI, Scale of 1" = 200-ft, and Spot Elevation 1-ft CI
NGVD of 1929 with convession factor 10 NAVD 1988

Aerial Photo (South Study Deliverable)

TASK 4 - FIELD SURVEY




TASK 5 - HYDROLOGY

TASK 6 - FLOODPLAIN AND FLOODWAY DELINEATION

- 5 River Miles of delineation
- Washes to delineate (Names)

TASK 7 - FINAL PRODUCTS

- HEC-2 README File(s)

- HEC-2 File Name - Show on delineation sheet

- Survey Notes - Do not need to be in separate notebook
- Q with each cross section

- Final Report Format and Sheet 1ayout

OTHERS - Open floor for any concerns 11!
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PUBLIC NOTICE
YOUR RIGHT TO KNOW

ANNQUNCEMENT OF FLOOD HAZARD STUDY
The Flood Control District of Maricopa County, uader
authority of the National Flood Insurance Act of 1968
(BL. 90-448), as amended, and the Flood Disaster
Protection Act of 1973 (PL. 93.234), is funding a
detailed study of flood hazard areas in The Rio Verde
Area, Arizona.

The study is being performed for the Flood Centrol
District by Burgess & Niple Engineers and McLaughlin
Kmetty Engineens.

" The purpose of this study is to examine and evaluate
flood hazard areas which are developed or which are
fikely to be developed and to detenmine flood elevations
for thos¢ artas. Flood clevations will be used by
Maricopa County to carry out floodplain mansgement
objectives of the National Flood Insurance Program.
They will also be used as the basis for determining
appropriate flood insurance premium rates applicable for
buildings and their contents.

This announcement is. intended to notify all intecested:
persons of the commencement of this study so that they
may have an opportunity to bring any relevant facts and
technical data concerning local flood hazards to the
attention of the Flood Control District for consideration

' in the course of this study. Such information should be

. addressed to Ms. Cathy Regester or Ms. Sandy Story,
Flood Control District of Maricopa County, 2801 W.
Durango Street, Phoenix, AZ 83009, telephone (602)
506-1501.

Published in . on

. £9407-00\RVNcweAd 035




. SECTION 1: General Documentation
and Correspondence

1.5 Contract Scope of Work




FLO( :CONTROL DISTRICT OF MARICOPA ¢ iNTY
Contract Change Order No. 93-06
Date: 1/13/ 1994 FCD Contract No/Name:_Rio Verde

To: Burgess & Niple, Engineers 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:_ Magnus R. Jolayemi

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
atiowance 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

Bid ltem Estimated As-Built Difference Unit Difference

No. Description Quantity Quantity + or - Price +Of -

Request a change order to Contract FCD 93-06

The change order is required because of the District requirement for the topographic data in a Digital
Terrain Model format instead of directly compiled contour information as originally proposed in the scope of
work. 7%e s cope 42 work Shatl be wrodifeod per te Aevial rappirg o. Tae. proposa/ QQM
Tonmry 10, 48y, Option 3, .

We hereby respectfully request a change order from $245,000 to $259, 999 pﬁz

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_0 _days extension of time will be allowed. .- "‘3”
Total new contract amount through this Change Order No.1  $259,999

Contractor/Consultant: Burgess & Niple, Inc. glmu E WM J OW {0
Tit V (1%

5025 East Washington Street Prsidenr | Uce P,QQS,D -

i ’ /
Phoenix, AZ 85034 Date: (/i%/7¢ I[ + /14 ) 90g
Recomme ded/J : Approved%/ /\&(a <
Date: J/\/C/ ‘)t—/ J ’ Chief Enginegrand Genéral Manager
Peree Date: “‘/2\ Gy




FAX COVER SHEET

i T E C T S
. Date: l/”/?"{
Burgess & Niple, Inc.

Suite 212
Job Number: )51 873
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5025 East Washinglon Street
Phoenix, AZ 85034

602 244-8100 Re: Zlo Vevrde FI(S
Fax 602 244-1915
) Mﬁym"S Tola C’W;:, _ .
Flood Comtrel Dystrict of Mavicope {a.

TO

FAX PHONE NUMBER: 504 -4 O}

We are sending you 4 _additional pages, not counting this cover sheet.
If all pages are not received, please call us as soon as possible.

COMMENTS: Aevial M@?F)'nq Co's Pyo}posa( fva DTM wedel a#ach@d_.
- As d)sc.uss,(q(, Seveval opﬁoms avre presem'hzc(. Evvgrsg %N{p/e
.mears 2ither Hae corvent Scope OF sptions | or 3. We do

no+ r‘ccomm@md o)o-}mm Z. I our Prewous dlScUSﬁldnS reaard:nc?

Jw‘;?ac# o ,‘i«‘:imf’ﬂ;u;’{{j I was }m Exyor . MC{I‘HO*M( +ime r’@gw'@d

vovies »\Drom Y= 10 weeks.

@ |
WZQ,W 5 Wpoeddl.




o B SRR PR ol B U el I

JANT 215,

BURGESS & 5iLE_ING.

3141 west clarendon avenue, phoenix, arizona 85017, (602) 263-5728 fax (602) 263-0165

Gerald E. Francis - President Richard D. Cook, R.L.S. - Executive Vice President

To:  Mr. Jim Mischler. P.E. January 10, 1994
Burgess & Niple, Ltd.
5025 East Washington Street, Suite 212
Phoenix, AZ 85034

Re:  Digital Terrain Models for the Rio Verde FIS.

We, at Aerial Mapping Company, Inc. are pleased to present this proposal for certified professional
photogrammetric services on the above project. We could provide the topographic data for this study
in a Digital Terrain format instead of directly compiled contour information. These additional fees
are representative for this project only, due to the broken terrain found in this area.

The Rio Verde study area is comprised of two parts. The first is the town of Rio Verde, a developed
urban setting including streets, washes and a golf course. The remainder is open desert, extensively
cut by many braided washes of various sizes. The washes range from small eroded channels to deep,
vertically cut banks and wide bottoms. The ridges between these washes are further cut by eroded
side channels leading to the larger drains.

Although FEMA guidelines require that cross sections be accurate within 1.0 ft vertically. In order
to accurately provide a Digital Terrain Model sufficient for interpolation of 2’ contours, any rapid
vertical change in the ground surface of over 0.5’ must be defined by breakline information. The 25’
base grid will not accurately show these breaks. With extensive breakline information, a DTM can be
produced that will allow cross sections meeting FEMA guidelines to be extracted any place in the
DTM.

Aerial Mapping Company, Inc., has determined that the costs involved in extracting selected HEC-2
cross sections from a DTM of this magnitude is many times that required to read photogrammetric
cross sections. We propose to provide photogrammetric cross sections instead of extracting them
from the Digital Terrain Model.

Option 1

AMCI will collect a grid of mass point data on 25’ intervals throughout the Project area. We will
collect sufficient additional breakline data to be able to extract FEMA quality cross section information
at any location. Extensive breaklines along all ridges, washes, erosion gullies and other breaks are
required to provide a DTM model that can conform to the FEMA guidelines for cross sections.
AMCI will provide photogrammetrically read cross sections at the locations designhated by your firm
and according to the existing contract. Qur fee for providing DTM data to meet these requirements
will be an additional Fifty-four Thousand Dollars ($54,000.00) above the current contract amount.

Option 2

AMCI will collect a grid of mass point data on 25’ intervals throughout the Project area. We will -
collect additional breakline data along major ridges, washes and significant breaks. Minor ridge lines,
gulfies and small erosion features will not have breakline data collected. The resulting DTM map will




Re: Digitaf Terrain Models for the Rio Verde FIS.
Page 2

meet National Map Accuracy Standards for a 1"=200" 2’ Cl product. This method will not allow
cross sections to be extracted to FEMA accuracies at any given location. AMCI will provide
photogrammetrically read cross sections at the locations designated by your firm and according to the
existing contract. Our fee for providing DTM data meeting these requirements will be an additional
Twenty-seven Thousand Dollars ($27,000.00) above the current contract amount.

Option 3

AMCUI is producing standard digitized contour information as provided under the current contract.
We are also providing digitized breakline information along the flow lines of the major streams and
washes. Extra breakline information will be necessary for the creation of a DTM capable of
computing topograpic maps which will meet National Map Accuraccy Standards. The urban areas
and golf courses within the Project will need additional digitized breaklines. Also, the sandy bottomed
incised washes would need top and toe breaklines digitized from the existing photography. Our fee
for providing the additional breaklines in the urban areas and major washes will be Sixteen Thousand
Two Hundred Dollars ($16,200.00).

Aerial Mapping Company, Inc. is not computing a DTM under the current scope of work. The
additional breakline data will assist the County in creating a Digital Terrain Model from the existing
contour information. The resulting DTM may not produce the same contour information as provided
by Aerial Mapping Company, but the resulting DTM should be mass representative and be able to
recreate a topographic map that meets National Map Accuracy Standards.

Schedule Adjustment

The increased work required for the above options will extend the delivery dat of the topographic
mapping by the following schedule:

Option I Ten additional weeks will be needed for delivery of the mapping information using
the methodology of Option 1. '

Option 2 Six additional weeks will be needed for delivery of the mapping information
using the methodology of Option 2.

Option 3 Four additional weeks will be needed for delivery of the mapping information
using the methodology of Option 3

Sincegx, yours,

i o7

Richard D. Cook, R.L.S.
Executive Vice President
Aerial Mapping Company, Inc.

RC/r gD  \docs\riovdtm




RECEIVED
DEC 2 8 1993

CONTRACT FOR CONSULTANT SERVICES
FLOODPLAIN DELINEATION STUDIES
FCD 93-06

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 Rio
Verde North Floodplain Delineation study, hereinafter called the "PROJECT" and as more fully
described in Exhibit A, Scope of Work, attached; and

BURGESS & NIPLE, 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 Chief, Hydrology 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 Chief, Hydrology 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 II - PERIOD OF SERVICE

The CONSULTANT shall complete all work per the schedule provided in Exhibit A, Scope
of Work within 360 calendar days after receipt of the Notice to Proceed, exclusive of DISTRICT review
time. The DISTRICT is expected to require up to 100 calendar days for review time, for a total
contract time period of 460 calendar days. Should extension of this contract period be necessary, and
any such extension(s) continue the date of contract expiration for a time period of more than one year
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from the date of contract execution, 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 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
$245.000.00 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 shall 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 being made, ten percent
(10%) retention shall be reinstated for all progress payments made under the contract 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.

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 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 this Contract.
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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.

The CONSULTANT agrees during the execution of this contract that no clients other
than the DISTRICT, or the Federal Emergency Management Agency, will be retained within the area of
the 100-year floodplain for the area without expressed written authority from the Chief Engineer and
General Manager of the District.

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 proceced 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.

Contract FCD 93-06 Page 3 of 8




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 normmal business hours. The records shall be subject to audit by appropnate grantor
agency if the PROJECT is funded all or in part by a grant.

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 VIII - 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
CONSULTANT's 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.

Countract FCD 93-06 Page 4 of 8




. 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.

SECTION X - COMPLIANCE WITH LAWS

The CONSULTANT is required to comply with all Federal, State and local laws, local
ordinances and regulations. The CONSULTANTs 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 fumnish 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.

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 proviston.

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.
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of the State of Arizona, both as to interpretation and performance. Any action at law, suit in equity, or
judicial proceeding for the enforcement of this Contract, or any provision thereof, shall be instituted
only in the courts of the State of Arizona.

. E. It is mutually understood and agreed that this Contract shall be governed by the laws

SECTION XII - SUCCESSORS AND ASSIGNS

This Contract shall not be assigned 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
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 X1V - 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, or national origin.

The CONSULTANT agrees not to discriminate against any employee or applicant for
cmployment because of race, religion, color, sex, national origin, age, or handicap 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.
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. 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.

2. Commercial General Liability. Commercial general liability insurance with a minimum
single limit of $1,000,000.00 for each coveragef/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 harmmless the DISTRICT, any of its
departments, agencies, officers, or employees from all suits, including attorney’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.
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‘ IN WITNESS WHEREOF, the parties herein have executed this Contract.

BURGESS & NIPLE, INC.

%574@% OKMBMM

incipal

Tomes &. Mischler La/f“/ T._thaodlon

Printed Name

Title

Date: _Aloyenber /4, /793

8- or¥3¢32
Federal Tax Identification Number

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

RECOMMENDED BY: ACCEPTED AND APPROVED:

e

. Neil S. Erwin, P.E.

jam’nan Board of Directors
Chicf Engineer and General Manager

Clerk of the Board

ue.  DEC 08 %3

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.

b 170 0 f//‘//zﬁ/}(/

neral Counsel, District

Date: ///7 /93
o/
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CONTRACT 93-06

RIO VERDE NORTH
FLOODPLAIN DELINEATION STUDY
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
AGENDA FORM

Contract/Lease for [INEW (JRENEWAL [JAMENOMENT [ CANCELLATION

(tor existing. record Encumocance NoO. below}
6900
W ORG. NO.

Flood Control District
ENCUMBRANCE NO. 45 79/’5 03 pgency:

1. BRIEF DESCRIPTION OF PROPOSAL AND REQUESTED BOARD ACTION:

0 =R

DEPARTMENT: CONTROL NUMBER: __FCD-1519

CONTROL NUMBER: __tW-321

1t is requested that the Board of
Directors award Contract FCD 93-06 to Burgess & Niple, Inc. for the Rio Verde North Floodplain Delinsation Study,
for a lump sum amount of $245,000. The study will consist of the development of approximately 15.8 square miles
of watershed hydrology and the development of 5 river miles of floodplain and floodway delineation.

The Flood Control Advisory Board recommended that the Board of Directors approve this request to perform the
subject floodplain delineation study during its meeting of January 20, 1993.

&. COMPLIANCE WITH MARICOPA

COUNTY PROCUREMENT CODE 5 MC1-509

paragrapn
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aricle

SOLE SOURCE JUSTIFICATION
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5. MOTION: It is moved that the Flood Controf District of Maricopa County 8oard of Directors . . .
award Contract FCD 93-06 to
Burgess & Niple, Inc. for the Rio Verde North Floodplain Delineation Study. The study will be for a lump sum
amount of $245,000.

6. FINANCIAL: &Expenditure {C Revenue X\Sucgeted Conungency Budget Amendrment {3 Transfer T Grant or other
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[-19 9=

Date

L0675
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Signature Oate
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SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOODPLAIN DELINEATION AND TOPOGRAPHIC MAPPING
FOR RIO VERDE - NORTH

FCD 93-06

GENERAL

The study will consist of the development of approximately 15.8 square miles of watershed hydrology
as shown on Exhibit 1 and as approximately defined as that area which lies between the Verde River
in the East, 112th street in the West, Lone Mountain Road in the North, and Rio Verde Drive in the
south.. Also, the consultant shall prepare 10.5 square miles of Controlled Topographic Mapping as
shown on Exhibit 2, including a portion of the Rio Verde South study area. Placement of elevation
reference marks (ERM’s) and preparation of the ARC-INFO Base Maps for both the North and South
study areas shall be considered a part of this scope.

The consultant will develop the hydrology using the Corps of Engineer’s HEC-1 computer model, and
5 river miles of floodplain and floodway delineations using the HEC-2 computer model. The
consultant must use sound engineering judgement in the development of the hydrologic and hydraulic
models. The results of the models must be analyzed carefully and refinements made to the input
parameters in order to obtain the most realistic results. 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 460 calendar days
from the date of Notice to Proceed, including 100 days for District reviews.

MAPPING & HYDROLOGY
TASK 1 - COORDINATION

1.1The 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 consuitant shall update
this project schedule when appropriate.

1.2The consultant shall participate in regular coordination meetings (at least every three weeks) with
the District’s Project Manager and in milestone coordination meetings in the development of the
hydrologic and hydraulic analyses. The consultant is responsible for the minutes of any meetings.
Whenever possible, coordination and milestone meetings should be combined.

1.3The 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:
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1.3.1A description of the work accomplished by task during the reporting month.

14

1.5

1.6

1.7

1.8

1.9

1.10
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1.3.2 Percent (%) completed for the month and percent (%) cumulative completed for each task.
1.3.3 A brief description of the work to be accomplished the following month.
1.3.4 A description of any problems encountered.

The consultant will notify the property owners and obtain necessary Rights of Entry for the
study area, The District will assist the consultant as may be necessary to complete this task.
The consultant will furnish the District with a list of the property owners notified and a sample
Right of Entry letter.

The consultant shall meet with the community, neighborhood associations, and local officials.
The purpose of these meetings is to identify local flooding problems and obtain information on
current and planned public works projects, channel modifications, storm-drainage systems,
development, and the current 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. One representative from the consultant will
attend each of the meetings. The consultant will respond to the comments from the public and
make revisions to the study if necessary.

Prior to finalizing of the hydrologic analysis, the consultant will submit hydrologic maps, HEC-1
model, and hydrologic report to ADWR and other governmental agency reviewers through the
District. The consultant will respond to questions by the reviewers and make modifications to
the hydrologic maps, HEC-1 model, and hydrologic report if necessary.

The consultant will submit delineation maps, hydraulics report, and HEC-2 model, to ADWR,
FEMA for review by the Technical Evaluation Contractor (TEC), and other governmental agency
reviewers through the District. The consultant will respond to questions by the reviewers and
make modifications to the delineation maps, hydraulics report, and HEC-2 model as required.

The consultant will complete and submit applicable Application/Certification Forms required by
FEMA for Physical Map Revisions.

Two consultant/District Performance Evaluation will be performed, the first will be half way to
completion and the second will be upon the completion of the project.

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




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.

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 An aerial survey subcontractor shall be retained by the consultant as part of this contract. The
consultant shall coordinate all the aerial surveying work with the aerial surveying subcontractor
to ensure that the specifications of the aerial surveying work are met. The consultant is
responsible for ensuring that the topographic mapping covers the area of the proposed
delineation. Quality control on surveys will be per the latest edition of FEMA Document 37,
Flood Insurance Study Guidelines and Specifications for Study Contractors.

3.2 Digital contour and planimetric data developed for this study shall be delivered according to the
- attached HIS specifications.

3.3 Prepare topographic mapping to a 2-foot contour interval, with a scale of 1 inch = 200 feet, with
spot elevations and/or 1-foot contours on all section line and mid-section line roads.

3.4 Ground Control:
3.4.1 The consultant shall provide all survey control using 1983 NAD.

3.4.2 The consultant shall systematically set panel points and establish horizontal and vertical
control throughout the areas to be mapped for use in compilation by the aerial survey
contractor. Where readily available, surveys will tie into the State Plane Coordinate
System. Field control shall be sufficient to readily allow for compilation of maps by the
aerial survey contractor at the desired map scale and contour interval, and will be based on
tl;e National Geodetic Vertical Data of 1929 (NGVD) with a conversion factor to NAVD
1988.

3.4.3 The horizontal and vertical control points shall be located and marked by the consultant.
The controls for the aerial mapping shall be in sufficient numbers and shall be in locations
which will be compatible with the accuracy of the mapping requirements. The controls
shall be of at least third order accuracy. Section corners, quarter corniers, and mid-section
points shall be used for control points wherever possible.
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drawings. The drawings shall be 24" X 36" in size, with a scale of 1 inch = 200 feet and a
contour interval of 2 feet for all mapping with the exception of section line roads which will
have spot elevations or a contour interval of 1 foot. A cover sheet will be provided with the
project title, date of topographic mapping, and a location map showing geographic range covered
by each specific mapping sheet. Each drawing shall include the floodplain and floodway
delineations and a minimum of a north arrow, scale, section comers and guarter comers, current
and proposed streets and highway names, State Plane Coordinate System, major drainage
features, corporate boundaries, cross section lines, channel station center line, index map, and
description and elevation of ERM’s, and reference marks used in ground control. A note
explaining the proper means to convert the NGVD 29 elevations to NAVD 88 elevations shall be
included in "NOTES" in the map border. See Exhibit 3 for how the drawings are to be laid out.
The mapping will have an accuracy such that ninety percent (90%) of all contours shall be
within one-half contour of the true elevations and the remaining ten percent (10%) of the
contours shall not be in error by more than one contour interval.

. 3.5 The consultant shall provide permanent non-erasable topographic mylars of the work study

3.6 Hydrologic work maps should be at a scale of 1 inch = 2000 feet (or larger scale if available)
and shall include: reproducible transparent overlay maps of existing drainage patterns,
subwatersheds; major flow paths; and general topographic maps.

TASK 4 - FIELD SURVEY

. 4.1 Prepare topographic mapping to a 2 foot contour interval with a scale of 1 inch =200 feet, with
spot elevations or 1 foot contours on all section line and mid-section line roads, for
floodplain/floodway delineation areas as identified in Task 6 or FEMA criteria, whichever is
more stringent.

4.2 Ground Control for Floodplain Delineations:

4.2.1 All topographic mapping and survey work shall meet or exceed Federal Emergency
Management Agency (FEMA) minimum criteria as defined in the latest edition of FEMA
Document 37, Flood Insurance Study Guidelines and Specifications for Study Contractors.
This would include, but is not limited to: the establishment of "permanent” elevation
reference marks (ERM’s); field control; and verification of profiles by the ground survey
profile procedure.

4.2.2 Horizontal and Vertical Control: Systematically set panel points and establish horizontal
and vertical control throughout the area to be mapped for use in compilation by the aeral
survey contractor. Where readily available, surveys will tie into State Plane Coordinate
System 1983 NAD. Field controf shall be sufficient, at least one "permanent” point per
mile, such point(s) being used as Elevation Reference Marks (ERMs). Surveys will be
based on National Geodetic Vertical Datum (1929 NGVD), per FEMA guidelines. A
conversion factor including documentation of how it was derived, will be provided by the
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consultant to allow comparison of NGVD 29 elevations to NAVD 88 elevations and will
be included in TDN section 2 of the final report. "Permanent” survey points shall consist
of existing monumentation, such as brass caps or similar survey monuments. Where
additional monumentation is needed, survey markers conforming to Maricopa Association
of Governments (MAG) Uniform Standard Detail for Public Works Construction, detail
120-1, Type C, shall be placed 2" +/- above grade, and topped with a brass cap. Elevation
Reference Marks will be labelled on available maps and described in a manner which
allow them to be readily located in the field.

4.2.3 All aerial targets are to be removed following completion of the topographic mapping.

4.3 The consultant shall verify the accuracy of the mapping by the procedures called for in FEMA
Document 37 or other methods approved by FEMA. This shall include the verification of cross
sections used in the floodplain delineation.

4.4 Field surveys or "as-built" plans of all bridges, culverts, and hydraulic structures are to be
obtained by the consultant. 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. Field surveys or
"as-built" plans of bridges, culverts, hydraulic structures, and routing reaches must also be
obtained where necessary for proper hydrologic modeling. It may be necessary to field survey
some structures since the as-built plans may not be on 1929 NGVD.

TASK § - HYDROLOGY

5.1 The hydrologic study of the watershed will be delivered to the District under separate cover from
the hydraulic analysis. The consultant shall use the U.S. Amy Corps of Engineers computer
program HEC-1, 1991 Version, to develop a hydrologic model for the area. An appropriate time
step and number of ordinates is to be selected that allows for complete calculation of the flood
hydrograph without sacrificing resolution of the flood peak. All calculations, or assumptions
used in developing sub-basin and routing parameters shall be documented and made a part of the
appendix for the hydrology report. Field surveys may need to be taken for HEC-1 modeling
purposes.

5.2 It is required that the consultant obtain the approval of the District at each of the following
steps:

5.2.1 Soil maps, watershed boundary maps, and land use maps.
5.2.2 HEC-1 parameter estimation.
5.2.3 HEC-1 flow diagram and input parameters.

5.2.4 HEC-1 results.
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5.5

Four meetings associated with four tasks, and two field trips shall be held with the Flood
Control District staff at the following milestones:

5.3.1 One field trip at the start of the project to scope out the critical points of the watershed
and problem areas.

5.3.2 Meeting number 1 as soon as basic data are gathered and the sub-basins have been
~ delineated. Sample HEC-1 parameter estimations should also be presented and discussed
at this meeting. A copy of the draft maps of the sub-basins must be delivered to the
District at this meeting.

5.3.3 Meeting number 2 after all the parameters have been estimated. A draft copy of the
parameters must be delivered to the District at least one week prior to this meeting.

5.3.4 Meeting number 3 after the preliminary HEC-1 results have been obtained and a draft
report has been prepared. A copy of the draft report and the copy of the HEC-1 on a
floppy disc, compatible with the Districts computer, must be delivered two weeks prior to
the meeting. .

5.3.5 Meeting number 4 to review comments by the District. A second field trip may be
scheduled for the same day so the results obtained could be discussed.

Using appropriate hydrologic judgement and the methods and procedures described in the
Drainage Design Manual for Maricopa County, Arizona: Volume I, sub-basins are to be
identified that provide reasonable depiction of the watershed condition. The sub-basins must be
as homogeneous as possible, using watershed area, watershed type (mountainous and flat lands
or urban and undeveloped areas), and time of concentration as criteria. Sub-basin break-downs
will be done in sufficient detail to provide peak discharges at structures, major road crossings,
confluences, the study limits, and other intermediate points.

The specific hydrologic techniques to be used in this study are:

5.5.1 Rainfall Depth: Point precipitation values will be determined using the information and
procedures described in the Drainage Design Manual for Maricopa County, Arizona:
Volume I - Hydrology.

Rainfall Distribution: Peak discharges and peak volumes will be estimated for both the
IOO—year 6-hour storm and the 100-year 24-hour storm. Peak discharges and peak
volumes for the 100-year 6-hour storm will be estimated using the District’s
Distribution(s). Peak discharges and peak volumes for the 100-year 24-hour storm will be
estimated using the SCS Type II rainfall distribution.

5.5.2 Areal Reduction: The point precipitation values will be areally reduced for critical
concentration points. Areal reduction for the 6 hour rainfall duration will be applied
using the curves in the Drainage Design Manual for Maricopa County, Arizona: Volume I
- Hydrology. NOAA HYDRO-40 will be used with the 24 hour rainfall reduction. Copies
can be obtained from the District.

FCD 93-06 SOW Page 6 of 15




5.6

5.7

5.8

5.5.3 Rainfall Excess: The Green and Ampt methodology will be utilized for estimation of
rainfall losses. The Lotus spreadsheet and procedures, provided by the District, will be
used to determine composite parameter values for each sub-basin.

5.5.4 Unit Hydrograph: The Clark and S-Graph method should be used following the procedures
outlined in the Drainage Design Manual for Maricopa County, Arizona: Volume I -
Hydrology. The choices in methodology will be to the discretion of the consultant, with
consent from the District.

5.5.5 Time of Concentration and S-Graph Lag Equation: The Papadakis method should be used
with the Clark unit hydrograph, along with the MCUHP1 computer program, to determine
the time of concentration. If this method results in unsuitable times of concentration, other
method(s) must be used and compared for the most realistic result. The S-graph lag
equation, along with the MCUHP2 computer program, should be used with the appropriate
S-graph (Phoenix mountain or Phoenix Valley).

5.5.6 Channel Routing: Channel routing will be accomplished using either the
Muskingum-Cunge or the Normal-Depth option of HEC-1. The choice of methodology
will be at the discretion of the consultant, with consent from the District. Average Cross
sections will be developed utilizing available mapping and field reconnaissance data.
Sufficient field cross sections will be taken to ensure that routing reaches are reasonable
and representative of field conditions.

The HEC-1 routing parameters for the reaches modeled using HEC-2 will be adjusted after
the HEC-2 cross sections are available. The resulting velocities and depths, for all
reaches, must be assessed for realistic values.

5.5.7 Reservoir Routing: Detailed analysis of structures and ponding areas will be accomplished
using the Modified Puls reservoir routing option of HEC-1. Stage versus discharge tables
for hydraulic structures will be estimated using appropriate hydraulic methodology.

5.5.8 Channel Transmission Losses: Attempts should be made to estimate infiltration losses
through channel bottoms based on existing field data or literature. If sufficient data is not
available, the final report must acknowledge so and explain how the peaks and volumes of
flow are affected by not including the transmission losses.

The District will provide appropriate references to facilitate parameter estimation.

Output of the computer model should be reviewed to see if the peak flows and volumes are
realistic. Adjustments to input for obtaining the most realistic results is normatl to the scope.

Every attempt must be made to recover historic stream gage data and use it 10 compare with the
results obtained by the hydrologic model. Major differences must be discussed in the final
report.

FCD 93-06 SOW Page 7 of 15




5.9.1 The final hydrologic report should include, but is not limited to the following sections and
documentation using ADWR standards:

3.1 Method Description
Figure - Location Map (maximum size 11" x 17" at the appropriate scale)
3.2 Parameter Estimation
3.2.1 Drainage Area Boundary
3.2.2.1 Water Sub-Basin Parameters
General
Soils Parameters
Watershed Delineation and Areas
Land Use Characteristics
Lag Times
S-Graphs
Table - Summary of Green & Ampt Parameters
Table - Soil Loss Calculations
Table - Land Use
Table - Slopes/Slope Adjustments
Table - Sub-Basin Lag Time/Time of Concentration
Table - Sub-Basin Parameters
3.2.2.2 Reach Route Parameters
General
> Field Reconnaissance :
. Hydraulic Computations
Channel Infiltration Losses
Table - Reach Route Data
Table - Reach Route Channel Infiltration Loss Data
3.2.2.3 Storage Route Parameters
General
Field Reconnaissance
Hydraulic Computations
Surface Area Computations
Percolation Loss
Major Structures
323 Statistical Parameters
3.2.4 Precipitation
3.2.4.1 Rainfall Distribution
3.2.4.2 Precipitation Data
3.2.4.3 Aerial Precipitation Reduction
Table - Aerial Precipitation Reduction Data
3.2.5 Gage Data
3.2.5.1 General
3.2.5.2 Streamflow Gaging Stations
3.2.5.3 Precipitation Gaging Stations
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3.3 Calibration
3.4 Special Problems and Solutions
3.5 Final Resuits

3.5.1 General

3.5.2 Discussion of Results

3.5.2.1 General
3.5.2.2 Comparison of Results With Previous Studies/Historical Floods
Table - Summary of Peak Flows compared to previous studies
3.5.2.3 Summary of Results
Table - 100-year, 24-Hour Results
Table - 100-year, 6-Hour Results
Table - Summary of Peak Flows at Key Locations on the Watershed

3.6 Final Modeling Results on Diskette(s)
3.7 Appendices

5.9.2 Tables and Figures for the appendices:

59.2.1

5922
5923

5924

5925

59.2.6

Topographic base map(s) showing the sub-basins, routing reaches, Tc flow paths or lag
flow paths, major man-made structures, and references (i.e. street names, Township,
Range, Section, etc.) at a scale of 1 inch = 2000 feet.

Soils map(s) at the same scale as the base map.

Land use map(s) at the same scale as above.

Schematic map for the HEC-1 showing the sub-basins (area, Tc), the flow paths, the
routing reaches (length, slope, friction, width, velocities, transmission losses, etc.),
order of combining the hydrographs, channel, pipe or culvert dimensions (where

appropriate).

Pertinent data on all the structures in the watershed (such as spillway elevation, rating
curves, etc.).

One set of study maps (i.e. sub-basin boundary maps, flow path maps, soils maps, land
use maps) to be folded and delivered in a binder.

5.10 As part of the final products, the consultant will supply the hydrologic data in conformance with
the attached HIS Data Delivery Specifications.

Specific deviations from this hydrologic scope shall not be undertaken without the specific written
concurrence from the Flood Control District.
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‘ -HYDROLOGY DELIVERABLES
TASK 6
6.1 Mapping:
6.1.1 One complete set of 9" x 9" contact prints of the aerial stereo photographs sequentially
numbered and catatogued.

6.1.2 One complete set of contour maps, blueline, draft copy for Flood Control District reference
during the project, delivered immediately following the topographic mapping

6.1.3 One complete set of contour maps (within the aerial mapping area) at 1" = 200’ scale in a
reproducible form (mylar).

6.1.4 One (1) complete set of 9" X 9* film diapositives of the aerial stereo photographs
sequentially numbered and catalogued.

6.1.5 One (1) complete set of transparent overlays of photo-mylars. Sheet size, numbering, and
layout shall correspond to the delineation work maps.

6.2 The Consultant will produce six (6) copies of a final Hydrology report as outlined in Task 5,
and a copy of the HEC -1 model input/output.

6.3 Tabular list of control point (ERMS) used with descriptions, elevations and coordinates.

. 6.4 Documentation for this study will be as outlined in "Instructions for Organizing and Submitting
Technical Documentation for Flood Studies” as required by ADWR.

6.5 Original Affidavits of Publication

6.6 Digitized Topographic data, Hydrology boundaries, Soil, and etc. in conformance with the
attached HIS Specifications.

6.7 Two (2) sets of completed FEMA forms, as specified in Task 1.9 will be submitted in a
separate notebook from the Final Report.

FLOODPLAIN AND FLOODWAY DELINEATION
TASK 7: Delineation

7.1 Floodplain and floodway delineations must be obtained using the U.S. Army Corps of
Engineers HEC-2 Water Surface Profiles computer model, version 4.6.2, May 1991, and
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methodology acceptable to FEMA. This model will simulate the effects of floodplain
geomorphology, flow changes, bridges, culverts, hydraulic roughness factors, effective
flow limitations, split-flows, and other considerations. The consultant will prepare the
study using the guidelines established in the latest edition of FEMA Document 37,
Flood Insurance Study Guidelines and Specification for Study Contractors and FIA
Document 12, Appeals, Revisions, and Amendments to Flood Insurance Maps, January
1990.

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

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

7.4 The consultant is to make adjustments to the HEC-2 model based on review of the
model results by the District, FEMA, and the Technical Evaluation Contractor.
Adjustments to the input parameters for obtaining the most realistic results is normal to
the scope.

7.5 The consultant will prepare working maps and models of the 100-year floodplain and

floodway during the course of the hydraulic modeling analysis for review by the District
_ at progress and milestone meetings. Floodways are to be determined using equal
‘ conveyance encroachment methods 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 energy gradient elevation as possible.

7.6 The consultant must obtain District approval at each of the following steps:
7.6.1 Field reconnaissance report and estimation of Manning’s "n" values.
7.6.2  Proposed location and alignment of the cross sections and channel centerline.
7.6.3 Floodplain (natural) delineation.
7.64  Floodway delineation using equal conveyance encroachment.
7.6.5 Floodway delineation using encroachment method 1.

7.7 Field Reconnaissance

7.7.1 The consultant will conduct a field reconnaissance of the full study reach. This
will include observation of channel and floodplain conditions for estimation of
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7.7.2

7.13

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 include in the report. The final report will be included in section 4 of
the Technical Data Notebook.

7.8 Cross-Sections

7.8.1

7.8.2

7.8.3

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 flood waters.
Identification 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 make sure that they 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
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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" value, and computer generated 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 will be submitted as part of the
Section 4.7 of the Technical Data Notebook. .

7.9 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.

7.10 For floodplains identified as ponding areas, it is preferable to analyze the area by using
the HEC-2 model, which will provide the District with water surface elevations.

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

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

7.13 The consultant will submit delineation maps, hydraulics report, and HEC-2 model, to
FEMA for review by FEMA, the Technical Evaluation Contractor (TEC), and any other
govermental agency reviewers through the District. The consultant will respond to
questions by the reviewers and make modifications to the delineation maps, hydraulics
report, and HEC-2 model as required.

7.14 An additional HEC-2 model, reflecting a supercritical flow regime, will be prepared for
those Washes displaying supercritical flow conditions. The HEC-2 input/output data and
diskettes for the supercritical models will be submutted under a separate cover.

HYDRAULIC DELIVERABLES
8.1 FEMA Submittal: The consultant will submit the following items to the District for

review by FEMA, ADWR, and any other appropriate governmental agency. All of the
following products are considered deliverables for the FEMA submittal:
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8.1.1 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.

8.1.2  Two (2) complete copies of the Final Report, including HEC-1 and HEC-2
input/output files on diskettes, as outlined below: The Final Report will reflect
all work performed under Phase I and Phase I of this contract.

8.1.3.1 Introduction
A. Purpose of study

B. Authority for study
C. Coordination and acknowledgments

8.1.3.2 Area Studied
A. Location of study

B. Community description
C. Principal flood problems
D. Flood protection measures

8.1.3.3 Engineering methods
A. Hydrologic analyses

B. Hydraulic analyses
8.1.3.4 Floodplain Management applications

A. Flood boundaries

B. Floodways
8:1.3.5 Insurance applications and CRS summary
8.1.3.6 Other studies

8.1.3.7 Location of data
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8.1.3.8 Bibliography

‘ 8.1.3.9 Technical Data Notebook
A. Study Documentation Abstract

B. Technical Documentation

8.2.3 Two (2) sets of complete HEC-2 input/output data, with files on computer diskette, for
supercritical profiles.

8.1.4 Three (3) sets of complete survey notes will be submitted in a notebook separate from
the Final Report.

8.1.5 Two (2) sets of completed FEMA forms, as specified in Task 1.9 will be submitted in a
seperate notebook from the Final Report.

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

8.2.1 One (1) complete set 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.

8.2.2 Digitized topographic data and floodplain/floodway boundaries in conformance with the
attached HIS Specifications.

8.2.3 Four (4) complete copies of the Final Report including HEC-1 and HEC-2 input/output
files on diskettes. The format of the Notebook shall follow the outline specified in Task
7 of floodplain/floodway delineation. This submittal of the Technical Data Notebook
shall include any correspondence with the reviewing agencies and shall incorporate any
revisions required by those reviewing agencies. Revisions may include, but are not
limited to, modifications to the delineation maps, the HEC-1 model, the HEC-2 model,
and/or the Technical Data Notebook.

’
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‘ SECTION 2: Mapping and Surveying Information

2.1 General




Hydrologic Mapping

The base mapping used for Exhibits "A", "B", and "C" was prepared using mosaicked AutoCAD files of
the Unites Sates Geological Survey (USGS) 7.5 minute quadrangle maps. The following are the USGS

quadrangle maps used for this study:

Bartlett Dam - 1964, 1962 photo date, 40' contour interval (CI)

Fort McDowell - 1964, 1962 photo date, photo revised 1974, 20" (CD)
McDowell Peak - 1965, 1962 photo date, photo revised 1982, 20' (CI)
Wildcat Hill - 1965, 1962 photo date, photo revised 1981, 20" (CI)

Hydraulic Mapping
Mapping at a scale of 1:2400 with a 2-foot contour interval was prepared by Aerial Mapping Company,
Inc. under subcontract to Burgess & Niple, Inc. Digitized cross sections at locations selected by Burgess &

Niple were also provided by Aerial Mapping Company, Inc. The Aerial Mapping Company job number is
93168 and the flight date was December 22, 1993.

Mapping Control
Standard field survey methods were used to establish control for aerial mapping. A Topcon GTS-4 Total
Station was used. Chastain-Skillman, Inc. was employed to provide horizontal control for selected locations

using satellite global positioning tied to the National Geodetic Control Net.

Vertical control was based on the U.S.C. & G.S. third order control survey. Adjusted field elevations

are on NGVD 1929 datum.

Horizontal control was placed on the Arizona State Plane Coordinate System on NAD 1983 datum.

Five cross sections were obtained by both field and aerial mapping methods. Location of the sections is

shown on the Flood Boundary Maps (Exhibit 2).




Field surveys were made between October 1993 and January 1994. Field crews included the

. following personnel:

e Paul Culver

e Richard Dudley
» Keith Griggeory
e Chip Simpson

Following are copies of the field books.




@ skction 2: Mapping and Surveying Information
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2.3 Survey Field Notes
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