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ADDENDUM NUMBER 1
to the
FOUNTAIN HILLS NORTH
FLOODPLAIN DELINEATION STUDY
FCD 92-04

TECHNICAL DATA NOTEBOOK
HYDRAULICS

EXISTING CONDITION

This sheet should be placed immediately following the cover sheet for the Hydraulics Technical
Data Notebook (TDN).

This addendum is in response to review comments by the Federal Emergency Management
Agency (FEMA) concerning backup calculations for the Zone A floodplain delineations shown on
the Floodplain and Floodway Maps, and discussed in TDN Section 4.5 Special Problems.

1. Pages 4-10 through 4-12 are revised and reprinted. No other text changes are made.

2. The calculations to support the special problem analysis (Zone A floodplain delineations) are
inserted immediately after the TDN Appendix E tab. No other hydraulic calculations appearing in
the TDN are affected by these special problem calculations.

3. Floodplain and Floodway Maps 1 of 10 and 9 of 10 are revised to show some Zone A
floodplain revisions and are reprinted. No other map changes are made.

4. The reduced size Floodplain and Floodway Maps 1 of 10 and 9 of 10 appearing in Appendix F
are reprinted.

Addendum Number 1 is issued in July 1997,
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SECTION 1: GENERAL DOCUMENTATION and CORRESPONDENCE

The entire contents of Study Documentation Section 1 are found in "Fountain Hills

North Floodplain Delineation Study, Technical Data Notebook, Hydrology".
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SECTION 2: MAPPING and SURVEY INFORMATION

2.1 General

The base mapping for the 200 scale floodplain and floodway mapping was provided
by the Flood Control District of Maricopa County (District). The mapping covers Sections
2-5,9-11, 14-16 and a portion of Sections 1, 8 and 17, all in Township 3 North, Range 6
East. The mapping was prepared by Kenney Aerial Mapping in 1991 under a subcontract
with Anderson-Nelson, Inc., who was under contract with the Town of Fountain Hills.
Horizontal and vertical control was done by Anderson-Nelson, Inc. The aerial photography
date is 29 August 1991, and the Kenney Aerial Mapping project number is 910804-1. The
mapping was prepared using a Digital Terrain Model (DTM). Reproducible mylars and
digital drawings in AutoCAD format are provided by the District. The DTM is based on grid

spot elevations using a 75-foot interval, and break lines defining wash flowlines and ridges.

The base topographic mapping used for the Floodplain and Floodway Maps differs in
some areas from that used for the hydrology exhibit drawings. The field surveyed check
cross sections revealed deficiencies in the mapping accuracy along the washes. The DTM
was revised by adding additional photogrammetric spot elevations along flowlines and
ridges. The resultant revised mapping was used for the Floodplain and Floodway Maps.
The mapping discrepancies were not significant from a hydrologic standpoint; therefore,

the base mapping for the hydrology exhibits was not updated.

Surveying for this project, exclusive of that provided by the District, consisted of
mapping verification, establishment of elevation reference marks (ERM'’s), as-built hydraulic

structures and supplemental topography. That work was done by Alcocer Land Surveyors.

2.2 Index of Maps
The index of Floodplain and Floodway Maps is contained in Appendix F (reduced

scale). Full size copies are bound separately from this report.
2.3 Survey Field Notes

Copies of the survey field notes for elevation reference marks, supplemental

topography and mapping verification cross sections are contained in Appendix B.
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2.4 Watershed Maps
Refer to Section 3.

2.5 Hydraulic Analysis Maps
The Floodplain and Floodway Maps are contained in Appendix F (reduced scale).

Full size copies are bound separately from this report.
2.6 Draft FIRM Maps
Full size copies of the draft Flood Insurance Rate Maps (FIRM) are bound separately

from this report.

2.7 Community Maps
The community street layout is shown on the Floodplain and Floodway Maps.
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SECTION 3: HYDROLOGIC ANALYSIS

Refer to "Fountain Hills North Floodplain Delineation Study, Technical Data
Notebook, Hydrology".
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SECTION 4: HYDRAULIC ANALYSIS

4.1 Method Description
There are nine (9) separately named washes within the study area that are

designated for detailed study. Those are:

Arrow Wash
Ashbrook Wash
Balboa Wash
Caliente Wash
Escalante Wash
Hesperus Wash
Legend Wash
Oxford Wash
Tulip Wash
The total length of detailed study is approximately 13.1 miles. The summary of discharges

is presented in Table 3-1, Appendix G.

The floodplains are analyzed using the US Army Corps of Engineers (COE) HEC-2
Water Surface Profiles Program, version 4.6.2, as implemented by Dodson and Associates,
June 1992, The Dodson and Associates program is an enhanced version entitled ProHec-2

and includes plotting capabilities for cross sections and profiles using Auto CAD.

Three (3) washes leave the study area; Ashbrook Wash, Caliente Wash and
Escalante Wash. The starting water surface elevations for those washes are obtained
using the HEC-2 slope-area method option. The remaining washes are tributaries to other
washes. The starting water surface elevations for the remaining washes are based on the

previously calculated mainstream water surface elevation.

There is one storm drain system within a study wash. That system is on Arrow
Wash between Fountain Hills Boulevard and Palisades Boulevard. The hydraulics of that
storm drain are determined by separate hydraulic analysis done as a part of the hydrologic
analysis in Section 3. The detailed study of Arrow Wash stops at Palisades Boulevard at
the outlet of the storm drain, and recommences upstream from Fountain Hills Boulevard at
the inlet to the storm drain, which is a significant ponding area. The starting water surface

elevation at this location is based on a level pool water surface elevation calculated by
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storage routing using the HEC-1 computer program. Refer to Section 3 for the

calculations.

4.2 Parameter Estimation

4.2.1 Manning’s n Value
4.2.1.1 General

35-14

There are 9 separately named washes contained within the study area, as stated
previously. Two of the washes, Balboa/Hesperus and Legend/Tulip, change name
without changing flow characteristics, thus there are only 7 separate HEC-2
computer models. The study washes have been separated into reaches that have
similar hydraulic characteristics for defining Manning’s n value roughness
coefficients. Each reach has been identified with a three-character identifier. The
identifier starts with the first two letters of the wash name and the third character is
the reach number; for example, AS2 is Ashbrook Wash, Reach 2. A list of reach

labels is shown on Exhibit 1.

The Exhibit 1 map entitled "Manning’s n Value Map" shows reach limits, the
location of photographs for each reach and n value estimates. The density of
vegetation has significant impact on the roughness coefficient. Vegetation within

the floodplain has been identified to include the following:

Brittle Bush

Cactus - Barrel, Cholla, Prickly Pear, Saguaro
Canyon Ragweed
Catclaw

Cottonwood Tree
Creosote Bush
Desert Broom

Desert Hackberry
Desert Willows
Graythorn
Horsebrush

Ironwood

Mesquite

Native Grasses
Ocotillo

Palm tree

Palo Verde Tree

Seep Willow

Triangle Leaf Bursage
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Seep Willow
Triangle Leaf Bursage

Unless otherwise noted, the photographs for each reach are arranged in the

following sequence:

Bed Material Looking upstream or

downstream at main channel

Left Overbank looking Right Overbank looking

upstream or downstream upstream or downstream

Photograph location and direction are shown on Exhibit 1. The photographs for

each reach are contained in Appendix C.

35-14 4-3
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4.2.1.2 Methodology

Each reach was initially identified from the 1 inch = 100 feet aerial
photographs. The discerning characteristics were channel size, apparent similarities
in bed material, and vegetation. Each reach was photographed during the field
reconnaissance phase at representative and accessible locations. The 1 inch = 200
feet topographic base maps were taken to the field to record photograph locations
and floodplain characteristics. A representative from the Flood Control District of

Maricopa County (District) assisted during some of the field reconnaissance visits.

Manning’s roughness coefficients were estimated using the methodology

contained in Manning’s Roughness Coefficients for Stream Channels and
Floodplains in Maricopa County, Arizona [6.5:13]. Chow's book, Open Channel

Hydraulics [6.5:3] was also consulted for background on the USGS methodology
and photographs of typical channels showing different n values. The basic
methodology is to select a base value of Manning’s n for the bed material, and then
add adjustments for irregularity, obstructions, vegetation and variations in channel
cross section. |f sufficient channel meander is present, a multiplier is applied to the
n value enumeration. The n value calculations for each reach are contained in

Appendix C. Those values are summarized for each wash in Table 3-2, Appendix G.

A plastic grid is shown in many of the photographs. The outside measures 1.5
feet square. The inside grid measures 1.0 feet square, with 1 inch grids. The grid

is shown to gain perspective on the size of bed materials and vegetation.

4.2.1.3 n Value Determination

35-14

Base Roughness Value

The base n value for bed material roughness was selected utilizing a photograph
of the grid on the bed material. The dimensions of the grid allowed determination of
the size of the bed material. Throughout the study area, typical values were for 2.5
inch to 10 inch rock, which has an n value range of 0.030 to 0.050. Some reaches
had firm soil, coarse gravel or rock larger than 10 inches. Two reaches are lined
with riprap for erosion protection. Throughout the study area, n values for the main
channel ranged from 0.025 to 0.125.
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Adjustments to Base Value
Based upon field reconnaissance data and the photographs, adjustments
were added to the base roughness value. Where washes had a low-flow channel,

the side slopes were generally slightly eroded.

Obstructions varied from stumps to flood debris to boulders. Vegetation was
found mainly outside of the low flow channel. In some instances, the low-flow
channel had some scattered bushes growing in it. In general, the channel cross
section size and slope varied gradually. There were no washes that had enough
meander to warrant an adjustment. Overbank n values ranged from 0.025 to
0.120.

4.2.2 Expansion and Contraction Coefficients
The expansion and contraction coefficients used in the HEC-2 model are determined

from the HEC-2 User’s Manual [6.5:10}. For gradual transitions, which includes most

applications, the contraction and expansion coefficients are set at 0.1 and 0.3,
respectively. At culvert locations, these values are set at 0.3 for contraction and 0.5 for

expansion.

4.3 Cross Section Description
4.3.1 Channel and Overbank

Prior to obtaining GR records for exact location, the channel bank stations have
been approximated from field reconnaissance data. The proposed location of channel bank
stations are shown on a sketch contained on the roughness coefficient calculation sheets
in Appendix C. The letters "L" and "R" denote the location of the left and right channel
bank stations, respectively. In general, the majority of washes have a low-flow channel,
with vegetation outside of the low-flow channel. The lower reaches of Ashbrook Wash
have a significant amount of trees that are either in the low-flow channel, or line the low-
flow channel. There is no appreciable difference in vegetation out to the floodplain edge.
Therefore, the majority of reaches for Ashbrook Wash have bank stations set at the edge

of the low-flow channel.
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4.3.2 Bridges or Constrictions

4.3.2.1 Minor Hydraulic Structures

There are no bridges within the study area. Culverts at roadway crossings
comprise the constrictions in the floodplain. There are 20 culverts located within
study reaches. Culverts range from 18" CMP to multiple barrel concrete box
culverts. Many of those culverts would be overtopped during a 100-year storm.
Approximately 25% of the culverts appear to have been designed for overtopping.
The remaining culverts have the appearance of being stable from scour and from
washing out during an overtopping event. Very few culverts are clogged with
sediment and debris. On Arrow Wash at Cavern Drive, there is one significantly
clogged culvert (Culvert C617) that is ignored for floodplain delineation purposes,
and an HEC-2 section along the roadway is used to determine the floodplain. Some
culverts have significant upstream storage and are modeled as detention basins
using HEC-1 (See Section 3). The culverts within the study area are shown on
Exhibit 2.

4.3.2.2 Major Hydraulic Structures

35-14

There are three (3) major hydraulic structures, namely Dams #4, 6 and 36,
within the study washes. A photograph of each dam is presented following Exhibit
2. The dams were constructed as flood retarding structures to reduce peak flows
through the Town of Fountain Hills. The dams were constructed in the 1970’s and
are regulated by the Arizona Department of Water Resources (ADWR). Each
structure was designed to pass the 100-year flow through the principal spillway
(culvert) only. The emergency spillway was designed to pass the %2 PMF or full
PMF. The hydraulic analyses and a more detailed history of these structures is
described in Section 3. The emergency spillway of Dam 4 will operate during the

100-year event (refer to Section 3).
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Dam #6 - Looking Northeasterly. ;

F Dam #4 - Looking Southeasterly from emergency spillway.
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4.4 Calibration
4.4.1 Special Culvert Routine in HEC-2

The HEC-2 Special Culvert Routine results are compared to the results of computer
program HY-8 version 4.0 dated 30 April 1992 [6.5:12]. The HY-8 program utilizes
standard culvert nomographs, as presented in HDS-5 [6.5:11] by the Federal Highway
Administration (FHWA). The HEC-2 computed water surface elevation is compared to the
HY-8 computed headwater elevation, and presented in Table 4-1. The computed water
surface elevation is variable CWSEL in HEC-2 and is reported as "FP =" on the floodplain
maps. The comparison is made for culvert flow only (HEC-2 variable QCULV). When there
is roadway overtopping, the HY-8 weir overtopping option is not used, with three
exceptions. At three culverts (C622, C557 and C601, see Exhibit 2}, the HY-8 weir flow
option is activated to more closely resemble the actual flow conditions. The reason this is
necessary is that the HEC-2 program does not directly compute culvert exit losses since
the expansion coefficient accounts for culvert exit losses. In comparison, the HY-8
program directly computes losses at the culvert exit, which led to significant differences at
these three culverts. In summary, there is acceptable comparison between the HEC-2 and
HY-8 resulits, as presented in Table 4-1. The HEC-2 special culvert routine is coded
according to direction from the HEC-2 manual and the ProHECZ2 manual, utilizing surveyed
culvert and weir geometry. The actual tailwater elevation from HEC-2 is used as the
tailwater in the HY-8 analysis. There is no reason to doubt the validity of the special

culvert routine based upon this comparison with HY-8.

4.4.2 HEC-2 Model Calibration

There is no stream gage data available for the study washes; therefore, calibration

of the HEC-2 models is not possible. The mapped floodplain limits are inspected for

reasonableness and found to be appropriate.
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TABLE 4-1

Summary of HEC-2 Special Culvert Routine Verification

Culvert HEC-2 Cross HEC-2 Culvert Computed WSEL Difference
ID Section Flowrate in feet Comment
River Mile cfs HEC-2 HY8 (HEC-2 - HY8)
(1) (2) (3) (4) (5) (6) (7)
Ce622* AS 2.428 714 * 1586.54 1586.70 -0.16 OK
M7 AS 2.545 654 1594.26 1594.92 -0.66 0K
M6 AS 3.208 18" CMP not modeled in HEC-2.
C608 AS 3.531 970 1678.39 1678.09 +0.30 OK
C585 AS 4.110 300 1725.23 1725.84 -0.61 OK
M5 AS 4.349 300 1771.68 1771.64 +0.04 OK
Ch557* AS 5.563 279 * 1923.04 1923.24 -0.20 oK
M2 AR 0.071 371 1648.33 1648.43 -0.10 OK
C619 AR 0.338 Not modeled in HEC-2, See THYSYS Analysis in Section 3.
M1 AR 0.583 55 1727.00 1727.404 -0.04 0K
C618 AR 0.672 Plugged, thus not modeled (approx. 9" dia. open).
ce17 AR 1.032 Completely plugged, thus not modeled.
M10 BA 0.782 328 1633.64 1633.91 -0.27 0K
C538 HE 2.229 261 1790.45 1791.31 -0.86 oK
Cb27 CA 1.098 80 15632.40 1532.96 -0.56 OK
C525 CA 1.789 360 1601.71 1601.18 +0.53 0K
M11 CA2.120 280 1636.77 1636.79 -0.02 OK
C523 CA 2.306 257 1659.68 1660.03 -0.356 OK
Cce601* TU 1.365 382 * 1716.86 1717.27 -0.41 OK
M9 0X0.669 289 1685.53 1685.62 -0.09 OK
* Note: HY8 was used to model culverts with the weir flow option activated.

35-14

There may be discrepancies between culvert flowrates as reported by HY8

and HEC-2 due to different calculation methods for exit losses.
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4.4.3 Flow Splits

Balboa Wash at Fountain Hills Boulevard is the location of a flow split. The culvert
under the road is inadequate to pass the 100-year flow, and overtopping flows enter
Fountain Hills Boulevard and travel south to Oxford Wash. The overtopping flow (400 cfs)
is subtracted from the peak discharge in Balboa Wash downstream of Fountain Hills
Boulevard and added to Oxford Wash at River Mile 0.129. Based upon field reconnaissance,
it is possible that some of the overtopping flow travels down Kings Way, thus Kings way is
depicted as Zone A on the flood maps. Due to the presence of dwelling units at the
northeast corner of Oxford Wash and Fountain Hills Boulevard, adding all of the overtopping
flow to Oxford Wash is the hydraulically most conservative approach. Those dwelling units

are autside the Zone A or AE floodplain, and are within a Zone X floodplain.

Other flow splits within the study area consist of runoff at street crossings diverging
from the wash and flowing down a parallel street a short distance back to the wash. This

type of situation is discussed in Section 4.5.

4.5 Special Problems

There are eight buildings within the Zone AE or Zone A floodplain. Split flows
occurring at some street crossings result in a Zone A floodplain. There are sixteen buildings
within a Zone X floodplain due to the surrounding flood waters. Access during flooding
would be limited for building occupants in Zone X areas. Calculations outside of the HEC-2
analyses determine the limits of the Zone A floodplain, and are found at the start of
Appendix E. The following items describe buildings in the floodplain, buildings in a Zone X

floodplain and/or the Zone A floodplain areas.

1. Hesperus Wash at Boulder Drive: An existing sewage lift station building is
within a Zone AE floodway due to roadway overtopping. Refer to Floodplain and
Floodway Map 3 of 10.

2. Upstream of Oxford Wash and Fairlynn Drive: Two residential buildings along
Oxford Wash upstream of Fairlynn Drive are in the fringe of the 100-year
floodplain (Zone AE, depicted on Floodplain and Floadway Map 6 of 10).

3. Ashbrook Wash at Golden Eagle Boulevard: This area is depicted on Floodplain
and Floodway Map 1 of 10. The existing culvert is inadequate to convey the
100-year flow, and Golden Eagle Boulevard would be overtopped by 1600 cfs. A
combination of weir flow calculations and the Manning’s formula are utilized to

35-14 4-10



35-14

determine the hydraulic characteristics. The majority of the overtopping flow
(1360 cfs) would return to Ashbrook Wash in the vicinity of the street low point,
and a Zone A floodplain is shown in this area. A portion of the Zone A
overtopping flow (240 cfs) would travel down Marathon Circle, and return to
Ashbrook Wash via a drainage channel. This leaves four residential buildings
surrounded by Zone A and Zone AE floodplains, and this area is designated as
Zone X accordingly. Marathon Circle was constructed subsequent to the
floodplain map aerial photography, and is depicted from recorded plat
information.

. Ashbrook Wash at Bavfield Drive: Bayfield Drive would be overtopped by 740

cfs. The majority of overtopping runoff (590 cfs) would return to the wash, after
flowing through the Zone A floodplain east of the wash and north of Bayfield
Drive. It should be noted that flood waters must reach the curb elevation above
the culverts before any water could flow easterly down the street. About 150
cfs would continue easterly, and then northerly on Hamilton Drive, creating a
Zone A floodplain. There are five (four constructed since the date of mapping
photography) residential structures surrounded by these two Zone A areas.

These buildings are within a Zone X floodplain. This area is depicted on
Floodplain and Floodway Map 9 of 10.

. Ashbrook Wash at Dam #4 (Emergency Spillway): The local high school has

athletic event bleachers constructed against the downstream embankment of
Dam 4. The emergency spillway would operate during the 100-year storm,
flowing over the bleacher area and through the athletic fields before flowing back
to Ashbrook Wash. The resultant Zone A floodplain is depicted on Floodplain and
Floodway Map b5 of 10.

Balboa Wash (River Mile 1,6458): As shown on Floodplain and Floodway Map 4
of 10, a Zone A floodplain has been determined for Balboa Wash in this area.
The channel bends here, and the Zone A is located on the inside of the bend.
The HEC-2 analysis shows that this area is above the 100-year flood level.
Calculations presented in Appendix E show there is about 1.2 feet of freeboard.
Based upon field reconnaissance, and engineering judgement, a Zone A is
appropriate here because the soils are erodible, and there is the possibility for
erosion such that the channel could shift and flood this area. The fill within the
Zone A is loose, unconsolidated fill, and appears to be flood-deposited. The
upstream and downstream floadplain occupies the channel in bank-to-bank
fashion, and there is no reason to doubt that the area presently depicted as Zone
A could become part of the main floodplain in a future flood event.

Oxford Wash at Fairlynn Drive: Oxford Wash crosses Fairlynn Drive using a
street dip section. Most of the flood waters would continue across the road and
back to the wash. However, the elevation of Oxford Drive is low enough to
accept some floodwater from the wash. Calculations in Appendix E determine
that approximately 130 cfs could flow down Oxford Drive, creating the Zone A
floodplain shown on Floodplain and Floodway Map 6 of 10. Between this Zone A
and Oxford Wash are three buildings in a Zone X floodplain.



8. Balboa Wash at Fountain Hills Boulevard (Flooding of Kings Way): As described
in Section 4.4.3 Elow Splits, the 400 cfs that overtops Fountain Hills Boulevard
would flow south to the Oxford Drive dip section. Some of the overtopping
flows could enter Kings Way. To be conservative, Zone A calculations are
performed with all of the overtopping flow going down Kings Way. This street
has the capacity for 318 cfs flowing one foot deep, and then the ridge between
the street and Balboa Wash would begin to be overtopped. Therefor the Zone A
depicted in Floodplain and Floodway Map 6 of 10 includes both Kings Way and
the adjacent channel bank. The four buildings between Kings Way and Oxford
Wash are in a Zone X floodplain.

9. Arow Wash from Fountain Hills Boulevard to Palisades Drive: The inadequate
culvert at this location would allow about 170 cfs to enter Fountain Hiils
Boulevard. Flow would go northerly, then easterly on Palisades Drive, and enter
Arrow Wash at the street low point. If some of the runoff fails to turn the corner
onto Palisades, it would flow less than 0.5 feet deep. Please refer to Floodplain
and Floodway Map 9 of 10.

10.  Arrow Wash at Acrow Drive: Some of the overtopping flow at this inadequate
culvert crossing would enter Arrow Drive. It is assumed that all of the
overtopping flow (115 cfs) would flow easterly along Arrow Drive, in order to be
conservative. The resultant Zane A floodplain is shown on Floodplain and
Floodway Map 6 of 10.

4.6 Floodway Modeling

The washes within the study area generally have steep banks, with the 100-year
floodplain contained within the channel banks, as depicted on the individual cross section
plots in Appendix E. Each wash is within a platted drainage easement. For those reasons,
and for floodplain management purposes, the floodplain will be regulated as a floodway.
Therefore, the majority of washes are shown on the Floodplain and Floodway Maps as
having a floodway coincident with the floodplain, with two exceptions. One exception is
Ashbrook Wash above Hampstead Drive, near River Mile 3.544, where a floodway is shown
for the left bank (see Floodplain and Floodway Map 9 of 10). The other exception is on
Oxford Wash between Fairlynn Drive and Greenhurst Avenue, as shown on Floodplain and
Floodway Map 6 of 10. The floodway data for all study washes are shown in the respective

Standard Floodway Table of the HEC-2 computer output discussed in Section 4.7.
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4.7 Final Results/Computer Qutput

The final HEC-2 results are contained in Appendix E. The two-letter tabs represent
the first two letters of the wash name. A key to the abbreviations is included with
Exhibit 1. Ashbrook Wash is presented first in Appendix E because of its importance as a
mainstem river in Fountain Hills North. The following washes are in alphabetical order. After
the HEC-2 output, the individual cross section plots are presented for each wash, followed

by the stream profiles.

4.8 Computer Model Diskette
The computer diskette contains all the input files necessary to generate the enclosed
HEC-2 floodplain analyses. The file README.DOC contains explanatory information for each

computer file. The diskette is located in a plastic pocket at the back of this report.
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SECTION 5: EROSION/SEDIMENT TRANSPORT ANALYSIS

Not part of this report.
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SECTION 6: REFERENCE MATERIALS

6.1 Other Published Flood Studies

There are no other significant published flood studies of record. Refer to Study

Documentation Section 6.6.

6.2 Previous FEMA Studies

There are no previous FEMA studies for the study watershed.

6.3 Other Applicable Studies

Refer to Study Documentation Sections 6.5 and 6.6.

6.4 Published and Unpublished Historical Flood Information

There is no significant historical flood information of record for this watershed.

6.5 Bibliography

1. Arizona Department of Water Resources, Engineering Division, Flood

Management Section, September 1991. Instructions for Organizing and
Submitting Technical Documentation for Flood Study.

2. Arizona Department of Water Resources, Engineering Division, Flood
Management Section, December 1991. Requirement For Floodplain Delineation
In Riverine Environments.

3. Chow, V.T., Open Channel Hydraulics, McGraw-Hill, 1859.

4. Dodson & Associates, Inc. 1991, ProHEC2 User’s Manual and Program
Reference.

5. Federal Emergency Management Agency, September 4, 1991. Flood Insurance
Study, Maricopa County, Arizona and Incorporated Areas, Volumes 1 through 7.

6. Federal Emergency Management Agency, March, 1991. FEMA 37, Flood
Insurance Study Guidelines and Specifications for Study Contractors.
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6.5 (continued)

7.

10.

11

12.

13.

Flood Control District of Maricopa County, September, 1992. Drainage Design
Manual for Maricopa County, Volume |l, Hydraulics.

Hoggan, Daniel H. 1989. Computer-Assisted Floodplain Hydrology &
Hydraulics.

Ohio Department of Natural Resources, October 1987. Uneven Weir Program,
Fortran version.

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

U.S. Department of Transportation, September, 1985. Hydraulic Design of
Highway Culverts, Hydraulic Design Series No. 5, FHWA Report No. 1P-85-15.

U.S. Department of Transportation, May 1987. HY8 Culvert Analysis
Microcomputer Program Applications Guide.

U.S. Geological Survey, 1991. Manning’s Roughness Coefficients for Stream
Channels and Floodplains in Maricopa County, Arizona.

6.6 Applicable Improvement Plans, Maps and Related Documents

Reference Source Abbreviations:

Abbreviation: Reference Source:
A-N Anderson-Nelson, Inc.
ADWR Arizona Department of Water Resources
AMC Aerial Mapping Company, Inc.
F. Hills Town of Fountain Hills
FCDMC Flood Control District of Maricopa County
GCA GIS Consultants of Arizona, Ltd.
KAM Kenney Aerial Mapping Company
MCDOT Maricopa County Department of Transportation
SCS U.S. Soil Conservation Service
USGS U.S. Geological Survey
Source Type Description File
L.D.
F. Hills Map Anderson-Nelson Inc., 1991. Low level horizontal control 1

35-14

map of Fountain Hills used in preparation of Improvement
District plans. Sections 4-11, 14-17, 20-23, and 26-29,
T3N, R6E, G&SRB&M, Maricopa County, Arizona.

Scale 1" = 400",
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6.6 (continued)

Source

F. Hills

F. Hills

F. Hills

F. Hills

FCDMC

F. Hills

FCDMC

F. Hills

F. Hills

35-14

Type

Plans

Plans

Plans

Plans

Maps

Plans

Plans

Map

Plans

Map

Description

Anderson-Nelson Inc., 1990.
Palisades Plaza Plans. Fountain Hills.
Scale: Horizontal 1" = 20" Vertical 1" = 27,

Anderson-Nelson Inc., 1992.
Fountain Hills Street Paving Plans: Cerro Alto Drive.
Scale: Horizontal 1" = 407, Vertical 1" = 10~

Anderson-Nelson Inc., 1992. Final Plat 509 Paving
Plans. Scale: Horizontal 1" = 407, Vertical 1" = 4~

Anderson-Nelson Inc., 1989.
Fountain Hills Sanitary District Sewer Improvements.
As-Built 1989. Structure #4.

Anderson-Nelson Inc. and Kenney Aerial Mapping, 1991.
Topographic Mapping. Sections 2-5, 8-11, and 14-17,
T3N, R6E, G&SRB&M, Maricopa County, Arizona.

Scale: 1" = 200°. Job #310804.

Castro Fleet Engineering Inc., 1992.

Fountain Hills Storm Sewer, Grading & Drainage Plans for
Bainbridge, Hampstead & Glenview Drive.

Scale: Horizontal 1" = 407, Vertical 1" = 8".

Howard, Needles, Tammen & Bergendorf Engineers,
1991. Fountain Hills Unified School District Site, Junior
High and High School Drainage & Site Plans.

Scale: 1" = 50",

Town of Fountain Hills Engineering Department, 1992,
Bench Mark Map. Sections 4-11, 14-17, 20-23, and
26-29, T3N, R6E, G&SRB&M, Maricopa County, Arizona.
Scale: 1" = 800".

Anderson-Nelson Inc., June 1989. Fountain Hills
Improvement Project #8. Golden Eagle Blvd Paving
Improvements. As-Buift 18 August 1989.

Scale: Horizontal 1" = 207, Vertical 1" = 4°.

Town of Fountain Hills, 1992. Zoning Map. Sections
4-11,14-17, 20-23, and 26-29, T3N, R6E, G&SRB&M,
Maricopa County, Arizona.

Scale: Horizontal 1" = 800",
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6.6 (continued)

Source

F. Hills

ADWR

ADWR

ADWR

ADWR

ADWR

A-N

A-N

A-N

F. Hills

F. Hills

F. Hills

35-14

Type

Map

Plans

Plans

Plans

Plans

Plans

Plans

Plans

Plans

Map

Plans

Plans

Description

Trico International Inc. and McCulloch Properties,
1979.Master Drainage Control Study for Fountain Hills,
AZ., with Channel Cross Sections, and 100-year Storm
Data. Scale: 1" = 650" (Approx.)

Trico International Inc., 6 June 1971. Fountain Hills
Storm Water Retardation Basin #4. As-Built 1 July 1974,

Trico International Inc., 10 October 1972. Fountain Hills
Storm Water Retardation Basin #6. As-Built 1 July 1974.

Trico International Inc., 27 July 1972. Fountain Hills
Storm Water Retardation Basin #7. As-Built.

Trico International Inc., 1 December 1972. Fountain Hills
Storm Water Retardation Basin #1171.

Trico International Inc., 25 August 1972. Fountain Hills
Storm Water Retardation Basin #36. As-Built 1 July
1974.

Anderson-Nelson Inc., 1989. Fountain Hills Improvement
Project #8: Palisades Boulevard Paving Plans.
Scale: Horizontal 1" = 207, Vertical 1" = 4°.

Anderson-Nelson Inc., 1989. Fountain Hills Plat #601-C
Off-Site Storm Drain Improvements. See File |.D. 34.
Scale: Horizontal 1" = 207, Vertical 1" = 4~

Anderson-Nelson Inc., 1988. Drainage Plan and Catch
Basin Detail for Wendover Drive and Stancrest Drive
Drainage, Fountain Hills, AZ.

Scale: Horizontal 1" = 20°.

Town of Fountain Hills, Undated.
Fountain Hills Index Map. No Scale Given.

P & D Technologies, 4 April 1992. Town of Fountain
Hills Street Paving Project East of Fountain Hills Blvd.
Scale: Horizontal 1" = 407, Vertical 1" = 4~

Stanley Consultants, Inc., 1 April 1992. Town of
Fountain Hills Street Paving Project West of Fountain Hills
Bivd.

Scale: Horizontal 1" = 407, Vertical 1" = 4~.
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6.6 (continued)

Source

GCA

MCDOT

MCDOT

F. Hills

F. Hills

F. Hills

F. Hills

F. Hills

35-14

Type

Map

Map

Plans

Plans

Plans

Plans

Map

Map

Map

Description

GIS Consultants of Arizona, December 1992.
Topographic map of project study area prepared by
Rastor Scan and Vector conversion of USGS Quadrangle
maps to AutoCAD format. Scale: Horizontal 1" =
1000".

Kenney Aerial Mapping, Preliminary. Topographic map of
Section 10, T3N, R6E, and digital test cross sections.
Also, plots of field check cross sections.

Sverdrup & Parcel and Associates, Inc., May 1981.
McDowell Mountain Road Grading and Drainage Plans,
Project No. 68030. As-Built 27 October 1982.

Scale: Horizontal 1" = 100’, Vertical 1" = 10°.

Maricopa County Highway Department, 23 March 1984.
McDowell Mountain Road Construction Pfans, Project No.
68254. As-Built 6 May 1985.

Scale: Horizontal 1" =100’, Vertical 1" =10".

P&D Technologies, June 1992. Town of Fountain Hills
Street Paving Project East of Fountain Hills Blvd. Revised
sheets 8 and 17. See File 1.D. 18.

Scale: Horizontal 1" =40’, Vertical 1" =4".

Stanley Consultants, Inc., 1 April 1992. Town of
Fountain Hills Street Paving Project West of Fountain Hills
Blvd. Revised Sheets 8 and 20. See File |.D. 19.

Scale: Horizontal 1" =40’, Vertical 1" =4",

Town of Fountain Hills, 3 November 1992. Plat Map.
Sections 4-11, 14-17, 20-23, and 26-29, T3N, R6E,
G&SRB&M, Maricaopa County, Arizona.

Scale: Horizontal 1" =800".

Maricopa County Parks and Recreation, 1962.
Topographic Map of McDowell Mountain Park, Sections
71-36, T4N, R6E, G&SRB&M, Maricopa Co., Arizona.
Scale: Horizontal 1" =1000’. Contour interval=10".

Maricopa County Parks and Recreation, 1962.
Topographic Map of McDowell Mountain Park, Sections
19-36, T4N, R6E, G&SRB&M, Maricopa County, Arizona.
Scale: Horizontal 1" =400’. Contour interval=10".
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6.6 (continued)

Source

F. Hills

A-N

A-N

FCDMC

FCDMC

A-N

F. Hills

F. Hills

F. Hills

ADWR

ADWR

35-14

Type

Map

Map

Map

Plans

Plans

Plans

Doc.

Doc.

Doc.

Doc.

Doc.

Description

Maricopa County Parks and Recreation, 14 August 1962.
Aerial Photographs of McDowell Mountain Park, Sections
1-36, T4N, R6E, G&SRB&M, Maricopa County, Arizona.
Scale: Horizontal 1" =800".

Kenney Aerial Mapping, 19 July 1972. Topographic
Maps of Sections 5-8, 17, and 31, T3N, R6E,
G&SRB&M, Maricopa County, Arizona. Scale:
Horizontal 1" =100’, Contour interval =4’ with 2’
supplementals. Kenney Aerial Mapping project number
691003.

Kenney Aerial Mapping, undated. Topographic Maps of
Portions of Sections 9 and 10, T4N. R6E, G&SRB&M,
Maricopa County, Arizona. Scale: Horizontal 1" =40’,
Contour interval =1’. Kenney Aerial Mapping project
number 881028-1.

Coe & Van Loo, 8 February 1993. Golden Eagle Park,
Master Plan - Phase 1 Improvements. Scale: 1" =50".

Coe & Van Loo, 5 May 1993. Golden Eagle Park, Phase
1 Improvements. Scale: 1" =30".

Anderson-Nelson, Inc., 13 June 1988. F. H. Plat 601-C
Paving Improvements, Sheets 7 and 8 of 10.
See File I.D. 15. Scale: Varies.

Anderson-Nelson, Inc., 24 June 1991. Hydrology Report
for Mirage Resort Casitas. A 1.2 acre condominium
development at Fountain Hills Blvd. and Oxford Wash.

Vernon Swaback Associates, 23 July 1992. Town of
Fountain Hills Land Use Elements General Plan.

Town of Fountain Hills, Undated. Preliminary Zoning
Ordinance.

Arizona Department of Water Resources, June 1980.
Dam #6 (ADWR 7-39) Phase | Inspection Report #0075,
National Dam Safety Program.

Trico International, Inc., Undated. Dam #6 (ADWR 7-39)
Engineering Calculations, Computer Hydrology, and Cost
Estimates.
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6.6 (continued)

Source Type
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.
ADWR Doc.

35-14

Description

Arizona Department of Water Resources, July 1980.
Dam #1171 (ADWR 7-40) Phase | Inspection Report
#00167, National Dam Safety Program.

Trico International, Inc., December 1972. Dam #11
ADWR 7-40) Engineering Calculations, Computer
Hydrology, and Cost Estimates.

Arizona Department of Water Resources, June 1980.
Dam #36 (ADWR 7-38) Phase | Inspection Report
#00074, National Dam Safety Program.

Trico International, Inc., October 1972. Dam #36
{ADWR 7-38) Engineering Calculations, Computer
Hydrology, and Cost Estimates.

Cox, G.D., November 1972. Dam #36 (ADWR 7-38)
Review of Geologic Conditions for Fountain Hills Dam
#36.

Trico International, Inc., May 1972. Dam #7 ((ADWR 7-
32) Hydraulic Calculations and Computer Hydrology.

U.S. Army Corps of Engineers, Los Angeles District,
August 1972. Dam #4 (ADWR 7-33) Phase 1 Inspection
Report #03A2001 1, National Dam Safety Program.

Trico International Inc., August 1972. Dam #4 (ADWR
7-33) Hydraulic Calculations and Computer Hydrology.

Howard, Needles, Tammen, and Bergendorf, April 1991.
Dam #4 (ADWR 7-33) Miscellaneous hydraulic
calculations for the modification of the emergency
spillway {not in report format).

Arizona Department of Water Resources. 16 January
1990. Dams No. 4, 6, 7, 11, and 36 Dam Safety
Inspection Report. This report is typical of previous
years.

Arizona Department of Water Resources. Dam #4
(ADWR 7-33) Miscellaneous correspondence and
calculations regarding principal and emergency spillway
modifications.

Trico International, Inc., 25 August 1975. Design
Calculations for Trash Rack Modifications Retardation
Structure Nos. 4, 6, 7, 19 and 36, Fountain Hills, AZ.
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6.6 (continued)

Source

ADWR

F. Hills

F. Hills

F. Hills

FCDMC

AMC

F. Hills

F. Hills

SCs

35-14

Type

Doc.

Doc.

Doc.

Doc.

Doc.

Doc.

Map

Doc.

Doc.

Doc.

Description

Anderson-Nelson, Inc., 6 July 1989. Dam #4 (ADWR 7-
33) Fountain Hills Structure #4 - Sewer Line Proposal.

Standage & Associates Consulting Engineers, 2 July
1992. Mirage Resort Casitas Condominium
Development. Letter with attachments regarding channel
modifications.

Anderson-Nelson, Inc., 31 August 1991. Mirage Resort
Casitas Drainage Study. Response to Town review
comments, with attachments.

Anderson-Nelson, Inc., undated. Monument
Descriptions, Fountain Hills Mapping, High Altitude Aerial
Panels. (refer to Map 1).

Town of Fountain Hills, 20 November 1991. Bench mark
and coordinate data list for local coordinate system.

Tudor Engineering, March 1992. Preliminary McDowell
Mountain Road Initial Drainage Report. Project No.
68812/1991-14.

Aerial Mapping Company, Inc., 10 December 1992.
Aerial Photographs of Fountain Hills Area. Scale:
Haorizontal 1" =1760".

Anderson-Nelson, Inc., 1991. Fountain Hills Aerial
Control, Street Paving Project, Vertical Control.

Anderson-Nelson, Inc., 1991. Fountain Hills Aerial
Control, Street Paving Project, Horizontal Control.

U.S. Soil Conservation Service, April 1986. Soif Survey
of Aguila-Carefree Area, Parts of Maricopa and Pinal
Counties, Arizona.
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6.6 (continued)

Source

USGS

35-14

Type

Map

Description File
LD.
U.S. Geological Survey. USGS 7.5 minute quadrangle Flatfile

maps, and orthophotos, as follows:

Granite Reef Dam: 1964, 1962 photo date, 1974 photo
revised, 20’ contour interval (Cl}, 10’
supplementary ClI (SCI). Orthophoto
dated 1971.

McDowell Peak: 1965, 1962 photo date, 1982
photorevised, 20’ Cl. Orthophoto
dated 1971.

Sawik Mountain: 1964, 1962 photo date, 1982
photorevised, 20’ Cl, 10’ SCI.
Orthophoto dated 1971.

Fort McDowell: 1964, 1962 photo date, 1974
photorevised, 1978 photo inspected,
20’ Cl, 10’ SCI. Orthophoto dated
1971.
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SECTION 7: CROSS-REFERENCE AND LABELING INFORMATION

Not part of this report.
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SECTION 8: DRAFT FLOOD INSURANCE STUDY REPORT

See Appendix G.
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APPENDIX A

Elevation Reference Marks
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ID Num. ELEV (ft) DESCRIPTION

1-A 1544.63 Top of Brass Cap set by G.L.O., Southeast of the intersection of Grande
Boulevard and El Pueblo Boulevard, at the intersection of the South line of
Section 11, Township 3 North, Range 6 East, and the West boundary of the
Fort McDowell Indian Reservation.

1-B 1556.30 Top of Brass Cap, at a point of curvature of center line of La Casa Drive,
approximately 80 feet West of Del Cambre Avenue, being in the Southwest
1/4 of Section 11, Township 3 North, Range 6 East.

1-C 1603.59 Top of Brass Cap on centerline of Deerskin Drive, approximately 190 feet
Northeast from the intersection of Deerskin Drive and Escondido Drive, being
in the Northwest 1/4 of Section 11, Township 3 North, Range 6 East.

1-D 1655.56 Top of Brass Cap, at point of curvature of centerline of McDowell Mountain
Road, approximately 80 feet North of the South line of Section 3, Township
3 North, Range 6 East.

1-E 1551.77 Top of Brass Cap, at Station 41+ 33 on McDowell Mountain Road,
approximately 185 feet West of Escalante Wash, being in the Southeast 1/4
of Section 2, Township 3 North, Range 6 East.

1-F 1521.64 Top of Brass Cap set by G.L.O., stamped 1/16 Section 1 and 12, located
approximately 36 feet East of the Southwest corner of Section 1, Township
3 North, Range 6 East.

1-G 1537.66 Brass Cap in concrete at center of Northeast curb return at Southeast corner
of intersection of San Marcus and El Pueblo Boulevard, being in the Northeast
1/4 of Section 11, Township 3 North, Range 6 East.

1-H 1529.73 Top of Brass Cap at intersection of Vallecito Drive and Rosita Drive, being in
the Southeast 1/4 of Section 11, Township 3 North, Range 6 East.

2-A 1630.62 Top of Brass Cap in concrete at the middle of Northeast curb return at
intersection of Fountain Hills Baulevard and Kings Way, being in the
Northeast 1/4 of Section 10, Township 3 North, Range 6 East.
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ID Num. ELEV (ft) DESCRIPTION

2-B 1619.45 Top of Brass Cap at the intersection of Saguaro Boulevard and Sterling Way,
being in the Southwest 1/4 of Section 11, Township 3 North, Range 6 East.

2-C 1581.56 Top of Brass Cap at the center of the cul-de-sac at the West end of De Anza
Drive, being in the Southwest 1/4 of Section 11, Township 3 north, Range 6
east.

3-A 1644.18 Top of Brass Cap at center of cul-de-sac at the South end of Arrow Drive,

near the Southwest corner of Southeast 1/4 of Section 10, Township 3
North, Range 6 East.

3-B 1636.82 Top of Brass Cap in concrete at middle of Southeast curb return at the
intersection of Fountain Hills Boulevard and Edgeworth Drive, being in the
Southeast 1/4 of Section 10, Township 3 North, Range 6 East.

4-A 1700.67 Top of Brass Cap at the intersection of Hampstead Drive and Bainbridge
Avenue, being in the Northwest 1/4 of Section 10, Township 3 North, Range
6 East.

5-A 1684.27 Top of Brass Cap at the intersection of Glenbrook Boulevard and Tanglewood
Court, being in the Northwest 1/4 of Section 10, Township 3 North, Range 6
East.

6-A 1707.36 Top of Brass Cap at the intersection of Mountainside Drive and Lost Hills
Drive, being in the Northwest 1/4 of Section 15, Township 3 North, Range 6
East.

6-B 1813.51 Top of Brass Cap at a point of tangency on Cavern Drive approximately 430
feet Northeast of the intersection of El Lago Boulevard and Cavern Drive,
being in the Northeast 1/4 of Section 16, Township 3 North, Range 6 East.

6-C 1869.71 Top of Brass Cap at a point of tangency on Sunflower Drive, approximately
80 feet Southeast of the intersection of Palisades Boulevard and Sunflower
Drive, being in the Northeast 1/4 of Section 16, Township 3 North, Range 6
East.
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ID Num.

ELEV (ft)

DESCRIPTION

35-8-1

6-D

7-A

7-B

8-A

8-B

9-A

9-B

9-C

9-D

1730.12

1830.08

1780.17

1876.03

1925.49

1809.90

1924.94

1980.84

1893.64

1856.71

Top of Brass Cap at the intersection of Palisades Boulevard and Golden Eagle
Boulevard, being in the Southeast 1/4 of Section 9, Township 3 North, Range
6 East.

Top of Brass Cap at the intersection of Blackbird Drive and Audubon Place,
being in the Southeast 1/4 of Section 4, Township 3 North, Range 6 East.

Top of Brass Cap at the intersection of Golden Eagle Boulevard and
Bainbridge Avenue, being in the Northeast 1/4 of Section 9, Township 3
North, Range 6 East.

Top of Brass Cap at the intersection of Golden Eagle Boulevard and Aspen
Drive, being in the Southeast 1/4 of Section 4, Township 3 North, Range 6
East.

Top of Brass Cap at the intersection of Golden Eagle Boulevard and Nyack
Drive, being in the Southwest 1/4 of Section 4, Township 3 North, Range 6
East.

Top of Brass Cap at the intersection of Kipling Drive and Runyon Place, being
in the Southeast 1/4 of Section 4, Township 3 North, Range 6 East.

Top of Brass Cap at the intersection of Marathon Drive and Greene Valley
Drive, being in the Northeast 1/4 of Section 5, Township 3 North, Range 6
East.

Top of Brass Cap at the North end of Marathon Drive cul-de-sac, being in the
Northeast 1/4 of Section 5, Township 3 North, Range 6 East.

Top of Brass Cap at a point of curvature on the centerline of Aspen Drive,
approximately 700 feet Southeast of the intersection of Aspen Drive and
Sourdough Place, (opposite 16644 N. Aspen Drive), being in the Northwest
1/4 of Section 4, Township 3 Narth, Range 6 East.

Top of Brass Cap at the West end of Grassland Drive cul-de-sac, being in the
Northwest 1/4 of Section 4, Township 3 North, Range 6 East.



ID Num.

ELEV (ft)

DESCRIPTION

10-A

12-A

12-B

12-C

12-D

12-E

12-F

13-A

35-8-1

1982.50

1772.83

2025.18

2015.48

1894.76

1929.94

1869.37

1822.68

1873.28

Top of Brass Cap at the intersection of El Lago Boulevard and Palisades
Boulevard, being in the Northwest 1/4 of Section 16, Township 3 North,
Range 6 East.

Top of Brass Cap set in concrete on the East side of Longmont Wash
approximately 30 feet South of Fountain Hills bench mark #295, being near
the Southwest corner of Northeast 1/4 of Section 9, Township 3 North,
Range 6 East.

Top of Brass Cap set by G.L.O., stamped elev = 2026.82 (Fountain Hills
bench mark #240) and lacated approximately 300 feet West of the
intersection of Thistle Drive and Palisades Boulevard and approximately 40
feet North of Palisades Boulevard, being the West 1/4 corner of Section 16,
Township 3 North, Range 6 East.

Top of Brass Cap set in concrete located S 89°52'21" W 1618.00 feet of
bench mark 12-A, being in the Northeast 1/4 of Section 17, Township 3
North, Range 6 East.

Top of Brass Cap set by G.L.0., (Fountain Hills bench mark #252), being the
Common corner of Sections 8, 9, 16 and 17, Township 3 North, Range 6
East.

Top of Brass Cap set by G.L.O. (Fountain Hills bench mark #299) being the
West 1/4 corner of Section 9, Township 3 North, Range 6 East.

Top of Brass Cap set by G.L.O. {(Fountain Hills bench mark #302) at the
intersection of Sierra Madre Drive and Zapata Drive, being in the Southeast
1/4 of Section 5, Township 3 North, Range 6 East.

Top of Brass Cap at the intersection of Sierra Madre Drive and Lorma Lane,
being in the Northwest 1/4 of Section 9, Township 3 North, Range 6 East.

Top of Brass Cap in concrete at North end of East headwall of box culvert in
Zapata Wash at Montezuma Boulevard, being in the Northeast 1/4 of Section
8, Township 3 North, Range 6 East.



ID Num.

ELEV (ft)

DESCRIPTION

13-B

14-A

14-B

14-C

15-A

16-A

35-8-1

1954.42

2091.39

2119.31

1996.54

2051.40

1772.83

Top of Brass Cap in concrete in rock outcrop on West side of Mantezuma
Boulevard and North side of Montezuma Wash, being in the Northeast 1/4 of
Section 8, Township 3 North, Range 6 East.

Top of Brass Cap (Fountain Hills panel point #203 elev = 2092.98) at the
intersection of Golden Eagle Boulevard and Cerro Alto Drive, being in the
Northeast 1/4 of Section 5, Township 3 North, Range 6 East.

Top of Brass Cap located on the South side of Golden Eagle Boulevard,
approximately 2300 feet Easterly from the intersection of Montezuma
Boulevard and Golden Eagle Boulevard, being in the Northwest 1/4 of Section
5, Township 3 North, Range 6 East.

Top of Brass Cap in concrete on parcel 36, approximately 350 feet
Northwesterly of intersection of Montezuma Boulevard and Cholula Drive,
being in the Southwest 1/4 of Section 5, Township 3 North, Range 6 East.

Top of Brass Cap in concrete located on the Southwest side of Ramon Drive,
approximately 210 feet Southeast of the intersection of Cholula Drive and
Ramon Drive, being in the Southwest 1/4 of Section 5, Township 3 North,
Range 6 East.

Top of Brass Cap in concrete, N37°15'03"W 1013.30 feet from center of
cul-de-sac at station 15+ 09.47 of Blue Jay Place, being in the Southwest
1/4 Section 3, Township 3 North, Range 6 East.
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This Book is manufactured of a High Grade
50% Rag Paper having a Water Resisting Surface,
and is sewed with Nylon Waterproof Thread.
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