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FOUNTAIN HILLS ADMP
FCD 94-16

ROADWAY CROSSING STUDY

INTRODUCTION

On February 7, 1996, the Flood Control District of Maricopa County (District)
entered a contract (FCD 94-16) with George V. Sabol Consulting Engineers, Inc.
(GVSCE) to perform the Fountain Hills Drainage Master Plan (ADMP). The scope
of the ADMP consists of the following major tasks:

*  Floodplain Delineation for Laser Drain
«  Evaluation of Golden Eagle Park Dam
+  Roadway Crossing Studies

. Evaluation of Flood Accessibility and Emergency Routes

The roadway crossing studies consist of culvert modification and roadway crossing
improvement at 26 sites. The location of each site is summarized in Table 1. The
existing drainage problems at these roadway crossings were identified during the
North and South Floodplain Delineation Studies at Fountain Hills (FCD 92-04 and
92-05). Since McLaughlin Kmetty Engineers, Ltd. (MKE) and Entellus, Inc.
(Formerly known as AGK Engineers, Inc.) were heavily involved in those two
floodplain delineation studies, they were retained by GVSCE to perform the required
waork for the roadway crossing studies. The work for Sites 1 through 14 (which are
within the north portion of Fountain Hills) was performed by MKE; while the work for
Sites 15 through 26 (which are within the south portion of Fountain Hills) was
performed by Entellus.
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The purpose of the roadway crossing studies is to evaluate and recommend
alternatives to improve existing drainage problems at the designated roadway
crossing locations. The recommended alternatives were evaluated at a feasibility

level of detail.

Refinement on structural dimensions, elevations, grades, scour protection lengths
and geometry, and cost estimates will be required during the design phase of this

project.

PROJECT LOCATION

The project area is located at the Town of Fountain Hills, within Sections 4, 5, 10,
11, 14, 15, 22 and 23, Township 3 North, Range 6 East, Gila and Salt River Base

and Meridian, Maricopa County, Arizona.

The Town of fountain Hills is an incorporated community with a population of
approximately 20,000 people. The Town is surrounded by the McDowell Mountains
on the west, Fort McDowell Indian Community on the north and east, and the Salt
River Pima Maricopa Indian Community on the south. Topography of the study

area is generally desert hill slopes in various phases of urbanization.

Climate of the study area is characterized by hot summers, mild winters and
infrequent rainfall. The mean annual rainfall is about 8.5 inches, falling normally in
two seasons. One season, primarily resulting from local convective storms, lasts
from July to mid-September; the other season, mainly formed by cyclonic (frontal)
storms, extends from December through March. Of the two types of storms, the
summer convective storm is considered to be the more critical flood producing event

in this area.
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LOCATIONS FOR ROADWAY CROSSING STUDIES

TABLE 1

Fountain Hills ADMP

FCD - 94-16

Dip

1 Del Cambre Avenue Ashbrook

2 Saguaro Boulevard Ashbrook Culvert
3 Bayfield Drive Ashbrook Culvert
4 Golden Eagle Boulevard Ashbrook Culvert
5 Fountain Hills Boulevard Balboa Culvert
6 Boulder Drive Hesperus Culvert
7 Glenbrook Boulevard Balboa Dip

8 Fountain Hills Boulevard Oxford Dip

9 Fairlynn Drive Oxford Dip
10 Glenbrook Boulevard Oxford Dip
11 El Pueblo Boulevard Caliente Dip
12 El Pueblo Boulevard Caliente Dip
13 Fountain Hills Boulevard Arrow Culvert
14 Arrow Drive Arrow Culvert
15 Saguaro Boulevard Colony Culvert
16 El Lago Boulevard Fountain Channel Culvert
17 Kiwanis Drive Fountain Channel Dip
18 Chama Drive North Colony Culvert
19 Cholla Drive Ironwood Culvert
20 Saguaro Boulevard Malta Culvert
21 Rand Drive Malta Dip
22 Saguaro Boulevard Emerald Culvert
23 Kingstree Boulevard Kingstree N/A
24 Saguaro Boulevard Cyprus Point Culvert
25 Channel Improvement from Malta N/A

Hawk Drive to Rand Drive
26 Channel Improvement Fountain Channel N/A
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SITE DESCRIPTION

ADMP 1 - Del Cambre Avenue at Ashbrook Wash

ADMP 1 is a wide, shallow roadway dip section located at the crossing of Ashbrook
Wash and Del Cambre Avenue, just east of the confluence of Ashbrook Wash and
Balboa Wash. Del Cambre Avenue is a minor collector street extending north from

Casa Grande Boulevard to Sobrante Avenue.

Five major washes draining into Ashbrook Wash contribute to the flow at this
roadway crossing. While the existing wide, shallow roadway dip section is able to
contain much of the existing 100-year flow, street flooding does extend south down
Del Cambre Avenue to the intersection of La Casa Drive. In addition, the lack of

culverts hinders traffic and creates unsafe conditions during flooding.

ADMP 2 - Saguaro Boulevard at Ashbrook Wash

ADMP 2 is a 3-60" CMP culvert located at the crossing of Ashbrook Wash and
Saguaro Boulevard, just east of the confluence of Ashbrook Wash and Legend
Wash. Saguaro Boulevard is an arterial road extending north from Shea Boulevard

to an intersection with Fountain Hills Boulevard.

Three major washes contribute to the flow at this road crossing. The existing culvert
is inadequate to convey the existing 100-year flow without overtopping and floods
Saguaro Boulevard both north and south of the wash, hindering traffic. Split flow
from an upstream culvert on Bayfield Drive, ADMP 3, contributes to flooding
problems by flooding Bayfield Drive south of ADMP 3 and a section of Hamilton
Drive from Bayfield Drive to Saguaro Boulevard. The result is significant local street
flooding which, if not corrected, could extend flooding in the future to nearby

property and structures.
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ADMP 3 - Bayfield Drive at Ashbrook Wash

ADMP 3 is a 3-60" CMP culvert located at the crossing of Ashbrook Wash and
Bayfield Drive, just west of the confluence of Ashbrook Wash and Legend Wash.
Bayfield Drive is a local street extending west from Hamilton Drive to Cameo Drive.

The existing culvert is inadequate to convey the existing 100-year flow without
overtopping. Flow overtopping the culvert leaves the channel and proceeds west
along Bayfield Drive and then proceeds west along Hamilton Drive. The flow
eventually returns to the channel at the crossing of Ashbrook Wash and Saguaro
Boulevard (ADMP 2). The split flow and street flooding it causes have resulted in
the designation of a Zone X and Zone A floodplain along Hamilton Drive. Presently,
street flooding along Bayfield Drive and Hamilton Drive creates unsafe driving
conditions and, if not corrected, this local street flooding would worsen and could

extend to other nearby property and structures.

ADMP 4 - Golden Eagle Boulevard at Ashbrook Wash

ADMP 4 is a 60" CMP culvert located at the crossing of Ashbrook Wash and Golden
Eagle Boulevard. Golden Eagle Boulevard is an arterial road extending from Shea

Boulevard north to an intersection with Palisades Boulevard.

The existing culvert is inadequate to convey the existing 100-year flow without
overtopping. Flow overtopping the culvert floods Golden Eagle Boulevard hinders
traffic and floods Marathon Circle on the east side of Ashbrook Wash. If not
corrected, flooding would worsen and could extend to other nearby property and

structures.
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ADMP 5 - Fountain Hills Boulevard at Balboa Wash

ADMP 5 is a 2-54" CMP culvert located at the crossing of Balboa Wash and
Fountain Hills Boulevard. Fountain Hills is a major arterial road extending north

from Shea Boulevard, eventually becoming McDowell Mountain Road.

The existing culvert is inadequate to convey the existing conditions 100-year flow
without overtopping. Flow overtopping the culvert floods Fountain Hills Boulevard
from Balboa Wash south to Oxford Wash. Overtopping flow also floods Kings Way,
which runs parallel to Balboa Wash. Inadequate dip crossings along Oxford Wash
(ADMP 8 and ADMP 9) also contribute to street flooding in the area. The combined
flooding creates unsafe driving conditions on the flooded roads and places a
number of structures at risk of flooding. If not corrected, flooding would get worse

in the future.

ADMP 6 - Boulder Drive at Hesperus Wash

ADMP 6 is a 60" CMP culvert located at the crossing of Hesperus Wash and
Boulder Drive. Boulder Drive is a minor collector street extending north from Golden

Eagle Boulevard.

The existing culvert is inadequate to convey the existing 100-year flow without
overtopping. Flow overtopping the culvert floods Boulder Drive, creating unsafe
driving conditions. Overtopping flow also floods a nearby structure which is a
sanitary sewer lift station. Overtopping flow returns to the wash immediately
downstream of the culvert. If not corrected, street flooding would worsen in the
future and overtopping flow may not return to the channel and could flood adjacent

properties.
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ADMP 7 - Glenbrook Boulevard at Balboa Wash

ADMP 7 is a roadway dip section located at the crossing of Balboa Wash and
Glenbrook Boulevard. Glenbrook Boulevard is major collector street extending east

from Bainbridge Avenue and terminating at lvory Drive.

The existing roadway dip section is able to convey existing 100-year flow within the
limits of the channel but the lack of culverts hinders traffic and creates unsafe

conditions during flooding.

ADMP 8 - Fountain Hills Boulevard at Oxford Wash

ADMP 8 is a shallow dip section located at the crossing of Oxford Wash and
Fountain Hills Boulevard. Fountain Hills Boulevard is a major arterial road
extending north from Shea Boulevard, eventually becoming McDowell Mountain
Road.

The existing roadway dip section is part of a local street flooding problem involving
ADMP 8, ADMP 9, and ADMP 5. Split flows from ADMP 5 and ADMP 9 combine
at this dip section, resulting in extensive flooding in the area. The flooding creates
unsafe driving conditions along Fountain Hills Boulevard and floods nearby property

and endangers structures. If not corrected, flooding would worsen in the future.

ADMP 9 - Fairlynn Drive at Oxford Wash

ADMP 9 is a shallow dip section located at the crossing of Oxford Wash and
Fairlynn Drive. Fairlynn Drive is a local road extending east from Greenhurst

Avenue and terminating at Oxford Drive.
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The existing roadway dip section is inadequate to contain the existing 100-year flow
within the limits of the channel. Flow splits from the channel, flows north along
Fairlynn Drive, east along Oxford Drive, and then south along Fountain Hills
Boulevard until it returns to Oxford Wash at ADMP 8. The flooding creates unsafe
driving conditions along Fairlynn Drive, Oxford Drive, and Fountain Hills Boulevard
and is part of a local drainage problem involving ADMP 5, ADMP 8 and ADMP 9.
If not corrected, flooding would worsen in the future, possibly damaging nearby

structures.

ADMP 10 - Glenbrook Boulevard at Oxford Wash

ADMP 10 is a shallow dip section located at the crossing of Oxford Wash and
Glenbrook Boulevard. Glenbrook Boulevard is major collector street extending east

from Bainbridge Avenue and terminating at Ivory Drive.
The existing roadway dip section is able to convey existing 100-year flow within the
limits of the channel but the lack of culverts hinders traffic and creates unsafe

conditions during flooding.

ADMP 11 - El Pueblo Boulevard at Caliente Wash

ADMP 11 is a shallow dip section located at the easternmast crossing of Caliente
Wash and El Pueblo Boulevard. El Pueblo Boulevard is a major collector street
extending east from Fountain Hills Boulevard and terminating at just south of Flat

Rock Drive.

The existing roadway dip section is inadequate to contain the existing 100-year flow
within the limits of the channel and flow from the channel floods El Pueblo
Boulevard from San Marcos Drive to Algonquin Court. Yamu Kiva Circle, just north
of ADMP 11, is almost completely flooded during the existing 100-year flow. In

addition, the lack of culverts hinders traffic and creates unsafe conditions along this

8
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portion of El Pueblo Boulevard during flooding. [f not corrected, flooding would
worsen and could begin flooding properties and structures along El Pueblo
Boulevard, Yamu Kiva Circle and Algonquin Court. The flow rate at this location is

expected to increase significantly in the future from 589 cfs to 987 cfs.

ADMP 12 - El Pueblo Boulevard at Caliente Wash

ADMP 12 is a shallow dip section located at the westernmaost crossing of Caliente
Wash and E| Pueblo Boulevard. EIl Pueblo Boulevard is a major collector street
extending east from Fountain Hills Boulevard and terminating at just south of Flat
Rock Drive.

The existing roadway dip section is able to convey the existing 100-year flow with
minor street flooding outside the limits of the channel, but the lack of culverts

hinders traffic and creates unsafe conditions during flooding.

ADMP 13 - Fountain Hills Boulevard at Arrow Wash

ADMP 13 is a 60" CMP storm drain combined with a roadway dip section located
at the crossing of Arrow Wash and Fountain Hills Boulevard. The storm drain runs
across Fountain Hills Boulevard, under the Palisades Plaza parking lot, continues
across Palisades Boulevard and outlets to Arrow Wash, just north of Palisades
Boulevard. Both Fountain Hills Boulevard and Palisades Boulevard are major
arterial roads. Fountain Hills Boulevard extends north from Shea Boulevard,
eventually becoming McDowell Mountain Road. Palisades Boulevard extends north

from Shea Boulevard and continues west, terminating at Saguaro Boulevard.

The existing storm drain and upstream portion of Arrow Wash is inadequate to
convey the existing 100-year flow without significant roadway overtopping. The
overtopping flow continues north along Fountain Hills Boulevard, then east along

Palisades Boulevard until it returns to Arrow Wash at the outlet of the storm drain.

9
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Street floading along Fountain Hills Boulevard and Palisades Boulevard greatly

hinders traffic flow and creates unsafe driving conditions in a major business area.

ADMP 14 - Arrow Drive at Arrow Wash

ADMP 14 is a 3-54" CMP culvert located at the crossing of Arrow Wash and Arrow
Drive. Arrow Drive is a local street extending from Fountain Hills Boulevard east to

Lynx Drive.

The existing culvert is inadequate to convey the existing 100-year flow without
overtopping. Flow overtopping the culvert does not return to Arrow Wash, but flows
east along Arrow Drive to a small drainage channel which conveys the flow to
Ashbrook Wash. Currently, this creates unsafe driving conditions along Arrow
Drive, but in the future, the overtopping flow may continue down Arrow Drive to Lynx

Drive, creating more serious flooding conditions.

ADMP_15- Saguaro Boulevard at Colony Wash

ADMP 15 is a 72" CMP located at the crossing of Colony wash and Saguaro
Boulevard. This crossing is located approximately a third of a mile south of
Fountain Lake. Saguaro Boulevard is an arterial road which extends from Shea

Boulevard north to Fountain Hills Boulevard.

One major wash and five smaller tributaries contribute to the flow at this roadway
crossing. The existing structure is inadequate to convey the existing 100-year flow.
The insufficient capacity hinders traffic and creates unsafe conditions during

flooding.

10
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ADMP 16- El Lago Boulevard at Fountain Channel

ADMP 16 is a 2-10' x 4' CBC Located at the crossing of the Fountain Channel and
El Lago Boulevard just south of Fountain Lake. El Lago Boulevard is an arterial
road extending easterly from La Montana Drive to Panorama Drive along the south

shore of Fountain Lake.

Fountain Channel is located along the west shore of the lake to prevent storm runoff
from flowing into Fountain Lake because the lake was intended to receive treated
effluent alone. Several reaches of the existing channel do not have enough
capacity to convey the existing 100-year flow. This issue is further analyzed under
ADMP 26. Presently, the capacity of the culvert at El Lago Boulevard is adequate
because a portion of the 100-year flow would overtop the channel bank and
discharge to the lake. However, if spillage to the lake is corrected, this culvert
would not be able to handle the entire 100-year flow without overtopping the road.
The overtopped runoff from this structure would flow easterly along El Lago
Boulevard for a considerable length, hindering traffic and creating unsafe

conditions.

ADMP 17- Kiwanis Drive at Fountain Channel

ADMP 17 is a shallow dip section located at the intersection of Fountain Channel
and Kiwanis Drive, approximately 500 feet from the confluence of Colony Wash.
Kiwanis Drive is a local street extending southwesterly from El Lago Boulevard to

Saguaro Boulevard.

Flow depth and velocity in the channel would make this roadway crossing
unpassable during a 100-year storm and would create unsafe conditions for

vehicles and pedestrians. This situation would be worsened by the increased
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amount of flow resulting from the proposed channel improvements in the upstream
reaches (ADMP 26).

ADMP 18- Chama Drive at North Colony Wash

ADMP 18 is a 60" CMP culvert located at the crossing of North Colony Wash and
Chama Drive, approximately 1000 feet northwest of the confluence of Colony Wash.
Chama Drive is a local street extending easterly from Fountain Hills Boulevard to

Gunsight Drive.

The existing culvert is inadequate to convey the existing 100-year flow without
overtopping. The overtopped runoff would flow southwesterly along Chama Drive
and thence southeasterly along Arroyo Vista Drive, and eventually enter Colony
Wash at Arroyo Vista Drive. This street flooding was the main reason for the
designation of a Zone A floodplain along Chama Drive and Arroyo Vista Drive. It
would hinder traffic in the two local streets and the situation would be worsened as

more development would occur in the future.

ADMP 19- Cholla Drive at Ironwood Wash

ADMP 19 is a long 48" CMP at the crossing of Ironwood Wash and Cholla Drive,
just north of the confluence with Colony Wash. Cholla Drive is a local street that

extends westerly from Fountain Hills Boulevard.

The existing culvert is inadequate to convey the existing 100-year flow. Extensive
ponding has been experienced upstream from the culvert. Most of the ponding area
is currently undeveloped. However, as development in the area increases, the
available storage volume would decrease and the level of ponding would increase,

possibly inundating some of the adjacent properties.

12
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ADMP 20- Saguaro Boulevard at Malta Drain

ADMP 20 is 2-48" CMP located at the crossing of Malta Drain and Saguaro

Boulevard, just north of the intersection of Saguaro Boulevard and Malta Drive.

The existing culvert is inadequate to convey the existing 100-year flow without
overtopping. This situation would be worsened by the additional overtopping flow
from Emerald Wash (ADMP 22). The combined effect of overtopping from the two
washes would result in flooding of approximately 400-ft section of Saguaro
Boulevard and a portion of Malta Drive. Under these conditions, traffic through this

major arterial road would be impeded during a major storm event.

ADMP 21-Rand Drive at Malta Drain

ADMP 21 is a shallow dip section at the crossing of Malta Drain and Rand Drive
approximately 500 feet northwest of Saguaro Boulevard. Rand Drive is a local

street extending west from Saguaro Boulevard to Parlin Drive.

Flow depth and velocity in the wash would make this roadway crossing unpassable
during an 100-year storm. In addition, the area between Malta Drive and Malta
Drain was designated as a Community Designated Special Hazard Zone due to

storm runoff from Malta Drive. This condition was analyzed under ADMP 25.

ADMP 22- Saguaro Boulevard at Emerald Wash

ADMP 22 is a 2-60" CMP at the crossing of Emerald Wash and Saguaro Boulevard,
approximately 200 feet south of the intersection of Saguaro Boulevard and Malta

Drive.
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The existing structure is inadequate to convey the existing 100-year flow without
overtopping Saguaro Boulevard. This overtopped flow combined with the
overtopped flow from Malta Drain (ADMP 20) would flood approximately 400 feet
of Saguaro Boulevard and a portion of Malta Drive, hindering traffic and creating

unsafe conditions for pedestrians and motorists.

ADMP 23-Kingstree Boulevard at Kingstree VWash

ADMP 23 is a spillway from Kingstree Boulevard to Jacklin Wash. The spillway is
located just upstream of the crossing of Jackiin Wash and Saguaro Boulevard,
approximately 100 feet west of Saguaro Boulevard. It consists of a concrete apron,
beginning at Kingstree Boulevard and extending to the flow line of Jacklin Wash,

just upstream of the culvert inlet.

Kingstree Boulevard acts as a drainage channel. For the existing 100-year flow, the
roadway section conveys approximately 480 cfs. The cross slope of the roadway
is inadequate to direct the flow to the spillway. A significant amount of flow would
bypass the spillway and flood Saguaro Boulevard. While flow depth may not be
significant, flow velocity and turbulence at Saguaro Boulevard would hinder traffic

and create unsafe conditions for pedestrians and motorists.

ADMP 24- Saguaro Boulevard at Cypress Point Wash

ADMP 24 is a 48" CMP with a catch basin inlet located at the crossing of Cyprus
Point Wash and Saguaro Boulevard. The crossing is approximately 1000 feet

northeast of the intersection of Monterrey Drive and Saguaro Boulevard.

The existing culvert is inadequate to convey the existing 100-years flow without
overtopping the road. Split flow from this crossing runs northeasterly along
Saguaro Boulevard for approximately 1000 feet, spills over the east side of the road,

and rejoins Cyprus Point Wash downstream of the culvert. This split flow and the

14
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resulting flooding were the cause of the designation of a Zone A floodplain along
Saguaro Boulevard as well as in the area between Saguaro Boulevard and Cyprus
Point Wash. This overtopping resulits in significant street flooding along Saguaro

Boulevard and flooding of the buildings downstream from the road.

ADMP 25- Channel Improvement at Malta Wash

ADMP 25 consists of approximately 4,000 feet of open channel, known as Malta
Drain. The channel runs along the north edge of Malta Drive from the intersection
of Hawk Drive to Rand Drive. From Rand Drive to Saguaro Boulevard, the channel
runs parallel to Malta Drive, approximately 200 feet north of the roadway. It crosses
seven streets, including Saguaro Boulevard (ADMP 20) and Rand Drive (ADMP 21)

that were analyzed separately under this study.

The roadway crossing structures along Malta Drain are inadequate to convey the
existing 100-year flow without overtopping the roads. While the channel has
enough capacity to convey the flow, split flows from the roadway crossings have
created street flooding and caused the designation of a Community Designated
Special Hazard Zone along Malta Drive. This zone includes the roadway as well
as a strip on the south side of the road. The split flows run easterly along Malta
Drive to the vicinity of Rand Drive where they return to the channel through a
number of roadside spillways. These spillways may work well for low flows.
However, their effectiveness would be drastically reduced when flooding conditions
are severe. Significant erosion at the downstream end of the culverts suggests that
grade control structures may be required to stabilize the channel and prevent further

erosion problems.

ADMP 26- Channel Improvement at Fountain Channel

ADMP 26 is a portion of an open channel known as Fountain Channel. It starts at

the west shore of Fountain Lake and extends southerly along the west shore of

15
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Fountain Lake. After passing El Lago Boulevard (ADMP 16), the channel turns
southeasterly crossing Kiwanis Drive (ADMP 17) and continues in this direction to

the confluence of Colony Wash.

Fountain Channel is a drainage diversion channel along the west shore of Fountain
Lake to prevent storm runoff from entering the lake. The capacity of certain reaches
of the channel is inadequate to convey the existing 100-year flow. Significant

amount of flow would spill into the lake.

TOPOGRAPHIC INFORMATION

The topographic information for each site was based on the topographic mapping
and supplement by field survey. The topographic mapping has a scale of 1" = 200’
with a contour interval of 2 feet. It was prepared by Kenney Aerial Mapping, Inc. in
1991 under a subcontract with Anderson-Nelson, Inc. who was under contract with

the Town of Fountain Hills (Reference 1).

Field survey was performed by Alcocer Land Surveyors. The survey included spot
elevations, as-built data on existing hydraulic structures, and miscellaneous

surveying sufficient to locate roads, utilities and other local structures.

The horizontal control of the topographic mapping and field survey was based on
the NAD 1983 system. The vertical control was based on the 1929 NGVD datum,
which is 1.26 feet lower than the Fountain Hills local vertical control datum. The
horizontal and vertical controls used in this project were used in the North and

South Floodplain Delineation Studies.

16
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DESIGN FLOWS

The following criteria of design flows were established in accordance with Contract
requirements and conclusions from various coordination meetings with the District

and the Town of Fountain Hills:

(1) Culverts or bridges shall be sized to convey the 10-year peak

discharge without overtopping the roadway crossing.

(2) The overtopping of a roadway crossing during a 100-year peak

discharge shall be less than 6 inches in depth.

(3) Peak flows shall be estimated according to the future land use

conditions within the watershed.

The design flows for Sites 1 through 14 were obtained from Fountain Hills North
Floodplain Delineation Study, Technical Data Notebook - Hydrology, Future
Condition. (Reference 2), while the design flows for Sites 15 through 26 were
obtained from Fountain Hills South Floodplain Delineation Study, Technical Data

Notebook, Hydrology (Reference 3).

RIGHT-OF-WAY AND UTILITIES

Information on right-of-way was obtained from various subdivision plats furnished

by the Town of Fountain Hills.
Information on utilities was obtained from various utility companies, as-built plans

as well as field survey of manhole and valve locations. The depths of existing

sewers were determined from the as-built plans.

17
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. EVALUATION OF ALTERNATIVES

7.1 Criteria for Alternatives

The alternative structures at each roadway crossing site were sized

according to the following criteria:

(1) Crossroad culverts or bridges were sized to pass the future 10-year
peak discharge without over topping the road; while for a future 100-
year peak discharge, the flow depth over the roadway would be less
than 6 inches. The high point of the roadway was considered to be
the centerline (crown) of the road. In the case of a super-elevated
roadway, the control point was considered as the top of curb on the

low side, unless noted otherwise.

(2) Minimum design speeds for vertical curves at roadway sags were
based on the following requirements obtained from the MCDOT

Roadway Design Manual (Reference 4):

» Minor arterial - 45 mph
> Maijor collector - 35 mph
> Minor collector - 30 mph
> Local street - 25 mph
> Hillside local- 20 mph

(3) Uniform pipe size was recommended at each site. For example, if 2-
48 CMP plus 1-24 CMP would carry the 10-year flow without
overtopping the roadway, then 3-48 CMP would be recommended to

keep a uniform pipe size at each site.

18
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(4) The Town of Fountain Hills has about 250 feet of 120-inch diameter
pipe that is available for culvert construction. Wherever possible, this
size of pipe was considered as one of the alternatives. The bottom
1 or 2 feet (depending on location) was assumed to be filled with
concrete to provide a flat floor for pedestrian walkway or bicycle
passage as part of a future recreational trail system along the

washes.

Hydraulic Analysis

Hydraulic analysis for alternative structures at each roadway site was
performed in accordance with the procedures outlined in the District's

Drainage Design Manual (Reference 5).

Culvert hydraulics was analyzed by use of HY-8 Version 4.0 (Reference 6),
which is a computer program based on Federal Highway Administration
Hydraulic Design Series No. 5 (Reference 7). A weir coefficient of 2.67 was
used for the computation of weir flow over the roadway section. The same
Manning's n values used in the Fountain Hills Floodplain Delineation Studies

were used for this project.

Development of Alternatives

One or more alternatives were analyzed and evaluated at each site.
Ordinarily, a large number of alternatives could be derived at each site.
However, in order to reduce the number of alternatives to a manageable
size, a preliminary screening process was used to eliminate the less
desirable ones. This preliminary screening was performed, based on

engineering judgement, to a level of detail just sufficient to identify those
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alternatives that appeared to be feasible and those that were clearly

infeasible.

Where a clearly preferred choice for the roadway crossing was evident, only
that alternative was considered. In addition, a “No Action” alternative was

considered for all sites.

In general, the proposed alternatives would not only meet the
aforementioned criteria, but also minimize, whenever possible, the extent of
disturbance at various sites. In locations where existing adjacent structures
are expected to be flooded under future conditions, the proposed alternatives
would eliminate flooding of those structures. The extent of flooding under
future conditions was determined on the basis of engineering judgement
since a future-condition floodplain analysis and surveys of finished fioor

elevations have not been performed by any agency.

The Proposed Alternatives

The proposed alternatives for conceptual drainage improvements at each

site are presented below:

ADMP 1 - Del Cambre Avenue at Ashbrook Wash

General. Due to the magnitude of the expected future 100-year flow and the
wide, shallow dip section, a bridge structure is recommended as the most
viable alternative. A wide, shallow multi-barrel concrete box culvert would be
hydraulically feasible, but, would be considerably more expensive. Round
or Arch culverts are not considered economically nor hydraulically feasible
because the existing channel width and depth would severely increase the

number of pipes and the size of the pipe diameters.
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Alternative 1 - Bridge. A bridge would allow for continual, unhindered
traffic, across the wash. The bridge should require little maintenance but
would have a high construction cost. It would require a grade control
structure upstream to lower the channel. It would also require extensive
channel improvements both upstream and downstream of the bridge. Much
of the existing vegetation of trees and shrubs both upstream and
downstream of the bridge would be removed to accommodate channel
improvements and the upstream drop structure. Appendix 1 contains

pertinent data for this alternative.

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding in the future. It is
possible that future flows could overtop the dip section crown, leave the
channel completely and flood adjacent streets. Nearby structures and

property adjacent to the wash would be at risk of flooding.

ADMP 2 - Saguaro Boulevard at Ashbrook VWash

General. Due to the magnitude of the expected future 100-year flow and the
limited channel capacity, a shallow concrete box culvert is recommended as
the most viable alternative. Round or arch culverts could not reasonably fit
within the existing channel nor could be placed under the existing road profile

without major reconstruction of the roadway.

Alternative 1 - Concrete Box Culvert (6-10'x4'x110'). Based on the
hydraulic analysis documented in Appendix 2, the CBC would convey the
future conditions 10-year flow with no overtopping and the future conditions
100-year flow with only 1 cubic feet per second (cfs) overtopping the culvert.
The water depth on the overtopping weir is calculated to be 0.07 feet, well

within the established maximum depth criteria of 0.5 feet. The CBC would
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essentially eliminate street flooding arising out of culvert inadequacies at
ADMP 2, however, it would not alleviate street flooding on Hamilton Drive
which is a result of split flows at ADMP 3. The low culvert height would fit
within the existing road profile and help minimize the amount of channel
improvements. The channel upstream and downstream of the culvert,
however, would need to be widened and some large trees and shrubs
removed. A pressure effluent line located above an existing sewer line along
Saguaro Boulevard would have to be relocated. The CBC may impact the
existing sewer line and other utilities crossing the wash within the channel
and along Saguaro Boulevard. This alternative is also relatively expensive

to construct and the low culvert height may make maintenance more difficult.

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding in the future. It is
possible that structures and property adjacent to the wash would be at risk
of flooding, particularly structures and property in a designated Zone X

floodplain located southwest of ADMP 2.

ADMP 3 - Bayfield Drive at Ashbrook Wash

General. Due to the magnitude of the expected future 100-year flow, the
limited channel width, and the limited ability to raise the existing road profile,
a shallow concrete box culvert is recommended as the most viable
alternative. The number of CMP's required to adequately convey the
expected future conditions 100-year flow do not fit within the existing channel
nor could the existing road profile be raised to merit consideration of CMP's

as a viable alternative.

Alternative 1 - Concrete Box Culvert (6-8'x4'x84'). Based on the hydraulic

analysis documented in Appendix 3, the CBC would convey the future
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conditions 10-year flow and 100-year flow with no overtopping. The CBC
would eliminate street flooding due to overtopping along Bayfield and
Hamilton Drives. The Zone A and Zone X floodplain designations along
Hamilton Drive could be removed. The low culvert height would fit within the
existing road profile and help minimize the amount of channel improvements.
The channel upstream and downstream of the culvert, however, would need
to be widened and some vegetation removed. The 8-inch water line along
Bayfield Drive probably would not need to be relocated, depending upon its
exact location. This alternative is relatively expensive to construct and the

low culvert rise may make maintenance more difficult.

Alternative 2 - Concrete Box Culvert (5-8'x5'x84'). Based on the hydraulic
analysis documented in Appendix 3, the CBC would convey the future
conditions 10-year flow with no overtopping and the future conditions 100-
year flow without overtopping the culvert. The CBC would eliminate street
flooding due to overtopping along Bayfield and Hamilton Drives. The area
along Hamilton Drive presently designated as a Zone X floodplain could be
removed along with the Zone A along Hamilton Drive. The Alternative 2
culvert is narrower than Alternative 1 and would fit within the existing road
profile but the upstream and downstream channel improvements would be
more significant than those required by Alternative 1 due to lower invert
elevations. As with Alternative 1, some vegetation would still need to be
removed. The 8-inch water line along Bayfield Drive would need to be
relocated. This alternative is less expensive than Alternative 1 but it is still
relatively expensive to construct. The 5 foot height would make maintenance

less difficult than for Alternative 1.

Alternative 3 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding in the future. The future

flow rate would expand the existing floodplain, and may include the existing

Mo
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area designated as Zone X. Other property and structures in the

surrounding area would also be in greater risk of flooding.

ADMP 4 - Golden Eagle Boulevard at Ashbrook Wash

General. The depth and width of the existing channel allow for the
consideration of large diameter culverts without significant impact to the

existing road profile and without need for extensive channel improvements.

Alternative 1 - Corrugated Metal Pipe (3-120"x136' CMP). Based on the
hydraulic analysis documented in Appendix 4, the CMP'’s would convey the
future conditions 10-year flow with no overtopping and the future conditions
100-year flow with an estimated 27 cfs overtopping the culvert. The water
depth on the overtopping weir is estimated to be 0.4 feet. The CMP's would
reduce street flooding along Golden Eagle Boulevard and reduce the risk of
flooding downstream of the culvert. There are several advantages to using
120" CMP’s: ease of maintenance, reduced street flooding, reduced risk of
downstream flooding, utilization as a pedestrian/bicycle road crossing during
periods of no flow, cost, and the fact that the Town of Fountain Hills currently
owns a supply of 120" CMP's. However, the placement of the CMP’s would
require extensive excavation of the road due to the depth of the wash. Also,
for use as a pedestrian/bicycle roadway crossing, the bottom 1 foot of one

of the CMP’s would need to be paved to provide an adequate passageway.

Alternative 2 - Concrete Box Culvert {2-12'x8'x136'). Based on the
hydraulic analysis documented in Appendix 4, the CBC would convey the
future conditions 10-year flow with no overtopping and the future conditions
100-year flow with 34 cfs overtopping the culvert. The water depth on the
overtopping weir is calculated to be 0.43 feet. The CBC would reduce street

flooding along Golden Eagle Boulevard and reduce the risk of flooding

24



Fountain Hills ADMP
FCD - 94-16

downstream of the culvert. Alternative 2 offers several advantages including
ease of maintenance, utilization as pedestrian/bicycle roadway crossing
during periods of no flow, and a narrower culvert. However, as with
Alternative 1, a CBC would require extensive excavation of the road due to
the depth of the wash. Alternative 2 is also more expensive than

Alternative 1.

Alternative 3 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding in the future. The future
flow rate could expand the existing floodplain to include the area presently
designated as Zone A. Other property and structures in the surrounding

area would also be in greater risk of flooding.

ADMP 5 - Fountain Hills Boulevard at Balboa Wash

General. The depth and width of the existing channel allow for the
consideration of large diameter culverts but would require significant
upstream channel improvements and may require the relocation of an

existing sewer line.

Alternative 1 - Corrugated Metal Pipe (6-54"x120' CMP, 2-Existing & 4-
New). Based on the hydraulic analysis documented in Appendix 5, the
CMP’s would convey the future conditions 10-year and 100-year flow with no
overtopping. The addition of four more 54" CMP’s would eliminate
overtopping flooding along Fountain Hills Boulevard and Kings Way arising
from existing culvert inadequacies at ADMP 5. It would also reduce the risk
of flooding property and structures along Fountain Hills Boulevard and Kings
Way. This alternative minimizes the impact of improvements on the channel,
road profile, surrounding vegetation, and existing utility lines. However, a

grouted boulder energy dissipator would be required at the culvert outlet.
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Maintenance costs for these culverts could be more expensive than larger
diameter culverts and the construction cost is about the same as the other

alternative.

Alternative 2 - Corrugated Metal Pipe (Existing 2-54" CMP, New 1-
120"x145' CMP). Based on a hydraulic analysis documented in Appendix
5, the CMP’s would convey the future conditions 10-year and 100-year flow
without overtopping the culvert. The addition of a 120" CMP would eliminate
overtopping flooding along Fountain Hills Boulevard and Kings Way. That
flooding is due to the existing culvert inadequacies at ADMP 5. It would also
reduce the risk of flooding property and structures along Fountain Hills
Boulevard and Kings Way. This alternative would require extensive
upstream channel improvements and would require erosion protection
upstream and downstream. This alternative would also require the relocation
of an existing sewer line which runs along Fountain Hills Boulevard. The
major advantage of this alternative is the use of the culvert as a

pedestrian/bicycle crossing during dry periods.

Alternative 3 - Corrugated Metal Pipe (2-120"x145' CMP). Based on the
hydraulic analysis documented in Appendix 5, the CMP’s would convey the
future conditions 10-year and 100-year flow without overtopping the culvert.
The new CMP's would eliminate street flooding along Fountain Hills
Boulevard and Kings Way arising from existing culvert inadequacies at
ADMP 5. It would also reduce the risk of flooding properties and structures
along Fountain Hills Boulevard and Kings Way. This alternative would
require extensive upstream channel improvements and would require erosion
protection upstream and downstream. This alternative would also require
the relocation of an existing sewer line which runs along Fountain Hills

Boulevard. The major advantage of this alternative is the staggered CMP
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invert elevations that would permit pedestrian/bicycle crossing during periods

of low flows.

Alternative 4 - No Action. Not taking any action to resolve the flooding
problem would mean mare extensive street floading in the future and the

increased risk of flooding to nearby properties and structures.

ADMP 6 - Boulder Drive at Hesperus Wash

General. The depth and width of the existing channel offers adequate room
for large diameter culverts without significant impact to the existing road
profile and without need for extensive channel improvements. If larger

diameter pipes are used, an existing sewer line would need to be relocated.

Alternative 1 - Corrugated Metal Pipe (3-60"x170' CMP, 1-Existing & 2-
New). Based on the hydraulic analysis documented in Appendix 6, the
CMP’s would convey the future conditions 10-year and 100-year flow without
overtopping. The addition of two more 60" CMP’s would eliminate street
flooding due to overtopping and reduce the risk of flooding nearby property
and structures. This alternative minimizes the impact on the channel,
surrounding vegetation, and existing sewer lines. Maintenance costs for
these culverts may be more expensive than larger diameter culverts but the

construction cost is less expensive than Alternative 2.

Alternative 2 - Corrugated Metal Pipe (1-120"x185' CMP). Based on the
hydraulic analysis documented in Appendix 6, the CMP’s would convey the
future conditions 10-year flow and the future conditions 100-year flow without
overtopping the culvert. The new CMP would eliminate overtopping flooding
and prevent the flooding of nearby property and structures. This alternative

would require upstream channel improvements and the relocation of an
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existing sewer line and 8-inch water line. The major advantage of this
alternative is the potential use of the culvert for pedestrian/bicycle crossing

during periods of no flow.

Alternative 3 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding and possibly more

structural flooding in the future.

ADMP 7 - Glenbrook Boulevard at Balboa Wash

General. Due to the limited width of the existing channel and limited ability
to raise the road profile, only an appropriately sized CMP is considered a
viable alternative. A wide, shallow multi-barrel concrete box culvert is
hydraulically feasible but the cost relative to a CMP culvert makes it an

unreasonable solution.

Alternative 1 - Corrugated Metal Pipe (6-48"x115'). Based on the
hydraulic analysis documented in Appendix 7, the CMP’s would convey the
future conditions 10-year flow without overtopping and the future conditions
100-year flow with 23 cfs overtopping the culvert. The water depth on the
overtopping weir is estimated to be 0.25 feet. The primary advantage of this
alternative is that it would improve the flow of traffic along Glenbrook
Boulevard when Balboa Wash is flowing and allow for safe crossing of
Balboa Wash during periods of high flow. This alternative, however, would
require significant raising of the road profile and may impact driveways at

adjacent residential properties.

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean the crossing would remain hazardous during periods

of high flow.
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ADMP 8 - Fountain Hills Boulevard at Oxford Wash

General. Due to the magnitude of the expected future flow, the limited width
of the existing channel and inability to raise the road profile, a shallow

concrete box culvert is recommended as the most viable alternative.

Alternative 1 - Concrete Box Culvert (2-10'x4'x171"). Based on the
hydraulic analysis documented in Appendix 8, the CBC would convey the
future conditions 10-year flow and the future conditions 100-year flow without
overtopping. The CBC would improve flooding conditions along Fountain
Hills Boulevard. However, split flows from ADMP 9 (if not corrected) and
ADMP 5 (if not corrected) would continue to create flooding problems at this
location. The CBC would also reduce the amount of flooding to nearby
properties and structures. This alternative, however, would be expensive to
construct and maintain. It would require extensive channel improvements

and roadway excavation.

An alternative that was investigated but eliminated from further consideration
was shortening the culvert to end nearer to Fountain Hills Boulevard, a
culvert length of about 110 feet. Due to the channel depth, and the proximity
to the Club Mirage parking lot to the south and the Mirage Resort Casitas
residential building to the north, retaining walls would be required on each
side of the channel, ending where Alternative 1 ends. There is frequent
pedestrian traffic between the Club Mirage and the Casitas. Shortening the
culvert would impact this traffic, and may be a design consideration if

shortening the culvert is deemed desirable during final design.
Alternative 2 - No Action. Not taking any action to resolve the flooding

problem would mean more extensive street flooding in the future and the

increased risk of flooding nearby property and structures.
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ADMP 9 - Fairlynn Drive at Oxford Wash

General. Due to the limited width of the existing channel and limited ability
to raise the road profile, a shallow concrete box culvert is recommended as

the most viable alternative.

Alternative 1 - Concrete Box Culvert (2-10'x4'x65'). Based on the
hydraulic analysis documented in Appendix 9, the CBC would convey the
future conditions 10-year flow with no overtopping and the future conditions
100-year flow with 3 cfs overtopping the culvert. The water depth on the
overtopping weir is calculated to be 0.05 feet. The CBC would eliminate
flooding along Fairlynn Drive and Oxford Drive and improve flooding
conditions along Fountain Hills Boulevard. This alternative, however, would
be expensive to construct and maintain. It would require extensive channel
improvements, a grade control structure and careful analysis of
sedimentation potential. Also, there will be extensive roadway excavation
and removal of significant amounts of vegetation. It would also require the
relocation of two sewer lines, one along Oxford Wash and one along Fairlynn
Drive. Additionally, this alternative is dependent upon the construction of a
concrete box culvert crossing Fountain Hills Boulevard (ADMP 8, Alternative
1).

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding in the future and the

increased risk of flooding to nearby property and structures.

ADMP 10 - Glenbrook Boulevard at Oxford Wash

General. Due to the limited width of the existing channel and limited ability

to raise the road profile, only an appropriately sized CMP is considered a
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viable and recommended alternative. A wide, shallow multi-barrel concrete
box culvert is hydraulically feasible but the cost relative to a CMP culvert

makes it an unreasonable solution.

Alternative 1 - Corrugated Metal Pipe (7-30"x115'). Based on the
hydraulic analysis documented in Appendix 10, the CMP’s would convey the
future conditions 10-year flow with no overtopping and the future conditions
100-year flow with 23 cfs overtopping the culvert. The water depth on the
overtopping weir is calculated to be 0.96 feet based on an HY-8 analysis.
Further analysis of Glenbrook Boulevard flowing at 0.5 feet of curb depth
determined the capacity to be approximately 44 cfs, thus, 23 cfs overtopping
at the culvert would flow less than 0.5 feet deep down the street.
Overtopping flow, however, would split from the channel and flow east along
Glenbrook Boulevard. A portion of the flow would return to the wash at the
crossing of Oxford Wash and Maple Drive, but the remaining flow would
continue east along Glenbrook Boulevard. The split flow from Oxford Wash
should not significantly affect local street drainage due to the amount of flow
and the fact that a portion would return almost immediately to Oxford Wash.
The primary advantage of this alternative is that it would improve the flow of
traffic along Glenbrook Boulevard when Oxford Wash is flowing and allow for
a safer crossing of Oxford Wash during periods of high flow. This
alternative, however, would require significant raising of the road profile and

would not completely eliminate street flooding along Glenbrook Boulevard.
Alternative 2 - No Action. Not taking any action to resolve the flooding

problem would mean the crossing would remain hazardous during periods

of high flow.
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ADMP 11 - El Pueblo Boulevard at Caliente Wash (Downstream Crossing)

General. Due to magnitude of expected future conditions flow, the limited
width of the existing channel and limited ability to raise the road profile, a
wide, shallow concrete box culvert is recommended as the most viable

alternative.

Alternative 1 - Concrete Box Culvert (7-6'x3'x88'). Based on the hydraulic
analysis documented in Appendix 11, the CBC would convey the future
conditions 10-year flow with no overtopping and the future conditions 100-
year flow with 35 cfs overtopping the culvert. The water depth on the
overtopping weir is calculated to be 0.41 feet. The CBC would improve
traffic flow conditions along El Pueblo Boulevard during periods when
Caliente Wash is flowing. However, there are a number of disadvantages to
this alternative. This alternative would be expensive to construct, expensive
to maintain, require extensive channel improvements including a grade
control structure, extensive road excavation, relocation of an existing sewer
line, the removal of significant amounts of wash vegetation and, because of
the low roadway profile, the top of the concrete box culvert must be used as

the roadway driving surface.

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean the crossing would remain hazardous during periods

of high flow.

ADMP 12 - El Pueblo Boulevard at Caliente Wash (Upstream Crossing)

General. Due to magnitude of expected future conditions flow and limited
ability to raise the road profile, only small diameter pipe and shallow concrete

box culverts are considered viable alternatives.
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Alternative 1 - Concrete Box Culvert (2-12'x3'x80'). Based on the
hydraulic analysis documented in Appendix 12, the CBC would convey the
future conditions 10-year flow without overtopping and the future conditions
100-year flow with 10 cfs overtopping the culvert. The water depth on the
overtopping weir is calculated to be 0.17 feet. The CBC would improve
traffic flow conditions along El Pueblo Boulevard during periods when
Caliente Wash is flowing; however, there are several disadvantages to this
alternative. This alternative would be expensive to construct and require
significant raising of the road profile as well as the relocation of an existing
sewer line. Also, the top of the concrete box culvert must be used as the

roadway driving surface.

Alternative 2 - Corrugated Metal Pipe (11-36"x90'). Based on the
hydraulic analysis documented in Appendix 12, the CBC would convey the
future conditions 10-year flow without overtopping and the future conditions
100-year flow with 40 cfs overtopping the culvert. The water depth on the
overtopping weir is calculated to be 0.44 feet. Alternative 2 would improve
traffic flow conditions along El Pueblo Boulevard during periods when
Caliente Wash is flowing and is less expensive to construct; however, there
are several disadvantages to this alternative. This alternative would require
significant raising of the roadway profile and the relocation of an existing
sewer line. It would be more expensive to maintain and, because of the lack
of sufficient cover on the pipes, a 6-inch thick slab of reinforced concrete
paving must be placed to help protect the CMP's and prevent deflection

cracking in the asphalt.

Alternative 3 - No Action. Not taking any action to resolve the flooding
problem would mean the crossing would remain hazardous during periods

of high flow.
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ADMP 13 - Fountain Hills Boulevard at Arrow Wash

General. Due to the length and location of the existing storm drain, the
proximity of local businesses, the presence of two major arterial roads and
the land development patterns in the area, the construction of a detention

basin is recommended as the most viable alternative.

Alternative 1 - Detention Basin (14 acre-feet). Based on the hydrologic
and hydraulic analysis documented in Appendix 13, the detention basin
would sufficiently detain the future conditions 100-year flow with 21 cfs
overtopping into the roadway. The overtopping flow depth is minimal and
would not exceed established criteria. The detention basin would greatly
improve local traffic conditions and change the hydrologic peak sufficiently
to eliminate the need for downstream improvements at the crossing of Arrow
Wash and Arrow Drive (ADMP 14). By avoiding replacement of the existing
storm drain or construction of another storm drain along a new alignment,
several costly obstacles are avoided such as the relocation of numerous
utility lines, disruption of local businesses and the disruption of traffic along
arterial roads. The construction of a detention basin would also be
considerably less expensive than the design and construction of a new storm
drain. In addition, the land upstream of the storm drain is well suited for a
detention basin and is currently undeveloped. The major disadvantage of
this alternative is the environmental impact on the wash and the need to
remove most of the existing vegetation within the limits of the proposed
detention basin. This would be mitigated by landscape plantings within the

basin.
Alternative 2 - No Action. Not taking any action to resolve the flooding

problem would mean more extensive street flooding in the future and the

increased risk of flooding nearby property and structures. It would result in
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more local traffic disruption, more hazardous driving conditions and

continued interference with local businesses.

ADMP 14 - Arrow Drive at Arrow Wash

General. Due to the magnitude of the expected future 100-year flow, the
limited channel width, and the inability to raise the existing road profile, a
concrete box culvert is recommended as the most viable alternative which
could be constructed at this location. However, an upstream detention basin,
as described in ADMP 13 - Alternative 1, would eliminate the need for any
improvements at this road crossing. Therefore, ADMP 13 - Alternative 1 is
considered to be the best and most reasonable alternative which resolves

the existing flooding problem.

Alternative 1 - Detention Basin (14 acre-feet). Based on the hydrologic
and hydraulic analysis documented in Appendix 13, an upstream detention
basin would reduce the expected future conditions 100-year flow from 741
cfs to 396 cfs. The existing culvert capacity without overtopping is 455 cfs,
based on a previous analysis in the Fountain Hills North Floodplain
Delineation Study Technical Data Notebook - Hydraulics (which is included
in Appendix 14) for existing conditions hydraulics. Therefore, a detention
basin, as described in ADMP 13 - Alternative 1, would change the hydrologic
peak sufficiently to eliminate the need for downstream improvements at the
crossing of Arrow Wash and Arrow Drive (ADMP 14). The major advantage
of this alternative is that the funds which would be required for any structural
improvements to resolve the flooding problem at this location could be used
to offset construction costs of the ADMP 13 detention basin. The only
disadvantage of this alternative is that it is dependent upon the adoption of
ADMP 13 - Alternative 1.
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Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding in the future and the

increased risk of flooding to nearby property and structures.

ADMP 15-Saguaro Boulevard at Colony Wash

General. The depth and width of the existing channel allows for the
consideration of a large diameter culvert without a significant impact to the
existing road profile nor the need for extensive channel improvements.
However, the existing sewer line may require to be relocated if the new

structure extends below the existing invert of the 72" CMP.

Alternative 1 - Corrugated Metal Pipe (2-72"x 167' CMP, 1-Existing & 1-
New). Based on the hydraulic analysis included in Appendix 15, this
alternative would convey the future 10-year flow without overtopping, and the
future 100-year with 28 cfs overtopping the road. The depth of flow over the
road was estimated to be 0.41'. This alternative would minimize the impact
of improvements to the channel, surrounding vegetation and existing utilities.

However, the existing 12" water line may require to be lowered.

Alternative 2 - Corrugated Metal Pipe (1-120"x 146' CMP with 8’
walkway) Based on the hydraulic calculations included in Appendix 15, this
alternative would convey the future 10-year and 100-year flows without
overtopping the road. However, it would require more earthwork, and
vegetation removal as well as the relocation of a sewer line and a water
main. The advantages of using a 120" CMP include easiness of
maintenance, reducing street flooding, and providing pedestrian and bicycle

crossing.
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Alternative 3 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding at Saguaro Boulevard

in the future.

ADMP 16- El Lago Boulevard at Fountain Channel

General. Considering the magnitude of the expected future 100-year flow
and the constraint of raising the existing road profile or lowering the culvert;
the addition of another barrel of concrete box appeared to be the most viable

alternative.

Alternative 1 - Concrete Box Culvert (3-10' x 4'x 74’ CBC, 2-Existing &
1-New). Based on the hydraulic calculations included in Appendix 16, this
alternative would convey the future 10-year and 100-year flows without
overtopping the road. The addition of the new barrel would reduce the
backwater effect upstream from the culvert and in turn reduce the extent of
channel improvements on Fountain Channel (ADMP 26). It would also
prevent split flow along E! Lago Boulevard to the Spillway Channel. In
addition, this alternative would minimize the impact of improvements to the
channel and surrounding vegetation. However, a 6" water line may require

to be relocated.

Alternative 2 - No Action. Not taking any action would most likely result in
storm water flowing into Fountain Lake, or more extensive Fountain Channel
improvement along the west shore of the lake. If spillage to the lake is
stopped as a result of Fountain Channel improvement, the increased
channel flow would overtop the existing culvert and flood El Lago Boulevard

and Spillway Channel.

37



Fountain Hills ADMP
FCD - 94-16

ADMP 17-Kiwanis Drive at Fountain Channel

General. Considering the magnitude of the future 100-year flow, the limited
channel width and the constraint of raising the existing road profile, a
shallow concrete box appeared to be the most viable alternative. The
number of CMPs required to adequately convey the future 100-year flow

could not be reasonably fit within the existing channel.

Alternative 1 - Concrete Box Culvert (3-10'x 4'x 64') Based on the
hydraulic calculations included in Appendix 17, this alternative would convey
the future 10-year flow without overtopping the road and the future 100-year
flow with 57 cfs overtopping the road. The depth of flow over the road was
estimated to be 0.38". The new culvert would reduce street flooding and
allow the road to remain open during a 100-year storm. Special precautions
need to be taken during construction to avoid any impact on the existing
sewer and water lines. This alternative would require raising the profile of

Kiwanis Drive for a length of approximately 450 feet.

Alternative 2 - No Action Not taking any action to resolve the flooding
problem would mean more extensive street flooding at Kiwanis Drive. In
addition, the backwater at this crossing may affect the capacity of the

upstream culvert at El Lago Boulevard (ADMP 16).

ADMP 18- Chama Drive at North Colony Wash

General. Considering the magnitude of the future 100-year flow, the width
of the channel and the roadway profile, many alternatives were feasible, but
only the least-cost ones were considered. Also, only those alternatives with
little or no overflow were considered since split flows are unavoidable once

overtopping occurs. The downstream end of the existing culvert shows signs
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of significant erosion, therefore grade control was included for both “action”

alternatives to stabilize the downstream channel.

Alternative 1 - Corrugated Metal Pipe (2-60"x 73' CMP, 1-Existing & 1-
New) Based on the hydraulic calculations included in Appendix 18, this
alternative would convey the future 10-year and 100-year flows without
overtopping the road. The site improvements would reduce street flooding
along Chama and Arroyo Vista Drives. The presently designated Zone A
would possibly be removed. An 8-foot high grouted riprap drop structure
with minor grading work would be required at the downstream end of the
culvert. Special precautions need to be taken during construction to avoid
any impact on the existing sewer and water lines. A significant amount of

vegetation would be disturbed due to the construction of the drop structure.

Alternative 2 - Corrugated Metal Pipe (1-72"x 78' CMP) Based on the
hydraulic calculations included in Appendix 18, this alternative would convey
the future 10-year flow without overtopping the road and the future 100-year
flow with 4 cfs overtopping the road. The depth of flow over the road was
estimated to be 0.19', which is well within the established criteria. Street
flooding would be essentially reduced. A 7-ft high grouted riprap drop
structure would be needed at the downstream end of the culvert. The new
culvert would be 1 foot below the existing culvert invert, thus some utilities
would need to be protected or relocated during the construction. A
significant amount of vegetation would be disturbed due to the construction

of the drop structure.

Alternative 3 - No Action Not taking any action to resolve the flooding
problem would mean more extensive street flooding in the future. Structures
and property along Chama Drive and Arroyo Vista Drive would possibly be

subject to flooding. In addition, future floodplain delineation studies may
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extend the limits of the floodplain to include the existing area that is
designated as Zone A. The potential erosion at the downstream end of the
culvert may result in roadway maintenance problems and may affect the

integrity of the roadway embankment.

ADMP 19- Cholla Drive at Ironwood Wash

General. Considering the magnitude of the future 100-year flow, the
topography of the area, the availability of land and the location of a sewer
line; additional CMPs appeared to be the most effective solution for this site.
The alternative of an open channel from the existing inlet to the road was
eliminated because it would require lined steep banks that are hazardous to
environment and public safety. The alternative of a retention basin was also
eliminated due to the cost and maintenance concerns. The invert of the
culvert was planned to match the existing culvert to avoid any potential

conflicts with sewer and other utilities.

Alternative 1 - Corrugated Metal Pipe (3-48"x 133' CMP, 1-Existing & 2-
New) Based on the hydraulic calculations included in Appendix 19, this
alternative would convey the future 10-year and 100-year flows without
overtopping the road. The 100-year water surface elevation upstream from
the culvert would be 1668.22, preventing the adjacent properties from
flooding. This alternative would minimize the impact on the upstream
channel, road profile, surrounding vegetation and existing utilities. However,
the main disadvantage of this alternative is the small increase of the 100-
year flows in the downstream area because flow from this culvert discharges

into Colony Wash at the upstream end of Fountain Hills Boulevard.

Alternative 2 - No Action. Not taking any action to resolve the flooding

problem would mean more extensive property and possible flooding of
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structures upstream from the culvert. In addition, the existing culvert does
not provide adequate drainage for this area. The stagnant water may create

a health hazard.

ADMP 20- Saguaro Boulevard at Malta Drain

General. Considering the magnitude of the future 100-year flow, the width
of the channel and the road profile, many alternatives were feasible but only

the least-cost ones were considered.

Alternative 1 - Corrugated Metal Pipe (1-120"x 131" CMP with 8'
walkway) Based on the hydraulic calculations included in Appendix 20, this
alternative would convey the future 10-year and 100-year flows without
overtopping the road. The new culvert would significantly reduce street
flooding at Saguaro Boulevard, and in conjunction with the improved
structure at the Emerald Wash crossing (ADMP 22), it would reduce street
flooding at both locations. In addition, the designated Zone AE area at
Saguaro Boulevard between the crossings of Malta Drain and Emerald Wash
would probably be eliminated. Implementation of this alternative would
required the relocation of a 12" water line, extensive excavation at the
roadway as well as channel improvement upstream and downstream of the
culvert. The advantages of using the 120" CMP include easiness of
maintenance, reduction of street flooding, and providing pedestrian and

bicycle crossing.

Alternative 2 - Corrugated Metal Pipe (4-48"x 132' CMPs, 2-Existing &
2-New) Based on the hydraulic calculations included in Appendix 20, this
alternative would convey the future 10-year and 100-year flows without
overtopping the road. This alternative would minimize the impact to the

channel, surrounding vegetation and existing utilities. It would also reduce
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flooding from Malta Drain with less earthwork and virtually no channel
modification. The disadvantage of this alternative is that it would require

more maintenance effort.

Alternative 3 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive property and possible structure flooding
upstream from the culvert as well severe street flooding along Saguaro

Boulevard in the future.

ADMP 21- Rand Drive at Malta Drain

General. Considering the magnitude of the future 100-year flow, the limited
channel width and the constraint of raising the existing road profile, a
shallow concrete box and small CMPs appeared to be the most viable
alternatives. Significant amount of erosion was observed at the downstream

end of the crossing, therefore grade control was considered at this site.

Alternative 1 - Concrete Box Culver (2-6' x 3'x 66') Based on the hydraulic
calculations included in Appendix 21, this alternative would convey the
future 10-year flow without overtopping the road and the future 100-year
flow with 35 cfs overtopping the road. The depth of flow over the road was
estimated o be 0.50'. The new culvert would reduce street flooding and
allow Rand Drive to remain open during a 100-year storm. The inlet of the
culvert would act as a grade control to stabilize the upstream channel. This
alternative would require the relocation of a 6-inches water line and a
significant amount of vegetation removal. In addition, it would require vertical
realignment of 300 feet of roadway. Pavement replacement would also be

required for the side streets.
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Alternative 2 - Corrugated Metal Pipe (4-48"'x 94' CMPs) Based on the
hydraulic calculations included in Appendix 21, this alternative would convey
the future 10-year flow without overtopping the road and the future 100-year
flow with 26 cfs over the road. The depth of flow over the road was estimated
to be 0.36". The new culvert would reduce street flooding and allow Rand
Drive to remain open during a 100-year storm. The cost of the culvert for this
alternative would be less than that for Alternative 1. However, it would
require more maintenance effort. This alternative would also require the
same amount of vertical realignment and pavement replacement as

Alternative 1.

Alternative 3 - No Action Not taking any action to resolve the flooding
problem would mean more extensive street flooding at Rand Drive, hindering
traffic along this local road during a storm, frequent maintenance for debris
and sediment removal at the dip section, and stabilization of the downstream

road embankment after a major storm.

ADMP 22- Saguaro Boulevard at Emerald Wash

General. Considering the magnitude of the future 100-year flow, the width
of the channel and the road profile, many alternatives were feasible but only

the least-cost ones were considered.

Alternative 1 - Corrugated Metal Pipe (3-60"x 193' CMPs, 2-Existing &
1-New) Based on the hydraulic calculations included in Appendix 22, this
alternative would convey the future 10-year flow without overtopping the road
and the future 100-year flow with 11 cfs overtopping the road. The depth of
flow over the road was estimated to be 0.09'. The additional barrels would
significantly reduce the amount of street flooding at Saguaro Boulevard, and

in conjunction with the improved structure at the Malta Drain crossing (ADMP



Fountain Hills ADMP
FCD - 94-16

20), it would reduce street flooding at both locations. In addition, the
designated Zone AE area at Saguaro Boulevard between the crossings of
Malta Drain and Emerald Wash would probably be eliminated. This
alternative would also minimize impact on the channel since only minor
grading would be required on the upstream and downstream ends of the

culvert.

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive property and possible structure flooding
upstream from the culvert as well as more severe street flooding along

Saguaro Boulevard in the future.

ADMP 23- Kingstree Boulevard at Kingstree VWash

General. Considering the magnitude of the future 100-year flow, the width
and the slope of Kingstree Boulevard, a side spillway structure appeared to

be the most viable alternative.

Alternative 1 - Improved Spillway Based on the hydraulic calculations
included in Appendix 23, a 50-foot long spiliway would be required to pass
the future 100-year flow. This alternative would direct the flow towards the
south side of the street and allow for extra conveyance before discharging
into Jacklin Wash. It would minimize the flooding impact to Kingstree
Boulevard, but would require some pavement replacement. Also, the south
bank would need to be regraded and a small portion of the lawn would need

to be restored.
Alternative 2 - No Action. Not taking any action to resolve the flooding

problem would mean more extensive street flooding at Saguaro Boulevard

in the future.
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ADMP 24- Saguaro Boulevard at Cypress Point Wash

General. Considering the magnitude of the future 100-year flow, the limited
channel width, the existing sewer lines, and the constraint of raising the
existing road profile , a shallow concrete box and small CMPs appeared to
be the most viable alternatives. The 120" CMP was not considered because

it would be in conflict with a sewer line.

Alternative 1 - Concrete Box Culvert (1-8' x4'x 181') Based on the
hydraulic calculations included in Appendix 24, this alternative would convey
the future 10-year flow without overtopping the road and the future 100-year
flow with 6 cfs overtopping the road. The overtopping flow would travel along
Saguaro Boulevard at a depth of less than 0.5 feet. The new culvert would
reduce flooding potential on property and structures along Saguaro
Boulevard. The presently designated Zone A area east of Saguaro
Boulevard would probably be removed. The inlet of the culvert would need

to be improved to match the landscape of the golf course.

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding at Saguaro Boulevard,
hindering traffic along this major arterial road, as well as more flooding
potential to property and structures. It is possible that future floodplain
delineation studies may extend the limits of the floodplain to include the area

currently designated as Zone A.

ADMP_25- Channel Improvement at Malta Drain

General. Considering the magnitude of the future 100-year flow, the
capacity of Malta Drain appeared to be adequate except at the roadway

crossings. Therefore, the improvement of roadway crossings was apparently
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the most viable alternative. Malta Drain has seven roadway crossings. The
two downstream crossings (Saguaro Boulevard and Rand Drive) were
analyzed separately under ADMP 20 and ADMP 21. The remaining five
crossings are similar and their constraints are almost identical, thus they are
discussed together in this section. Considering limited channel width,
existing sewer lines and the constraint of raising the existing road profiles, a
shallow concrete box appeared to be the most viable alternative at each of

these five sites.

Alternative 1 - Crossing Improvements (1-10'x 3'x 47' RCB at five
locations) Based on the hydraulic calculations included in Appendix 25, this
alternative would convey the future 10-year and 100-year flows without
overtopping the road. The proposed headwall was planned to be one foot
above the expected water surface and the south bank be raised to the same
level as the head wall. This alternative would also include grade control
structures at both ends of the culvert to stabilize the channel. The area
along Malta Drive presently designated as a Community Designated Special

Hazard would probably be relieved.

Alternative 2 - No Action. Not taking any action to resolve the flooding
problem would mean more extensive street flooding at these crossings and
more severe flooding of property and structures along Malta Drive. Future
floodplain delineation studies may possibly extend the limits of the floodplain
to include the area presently designated as a Community Designated Special

Hazard.

ADMP 26- Channel Improvement at Fountain Channel

General. Considering the magnitude of the future 100-year flow, the

capacity of Fountain Channel needs to be increased to prevent overflow into
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Fountain Lake. The area is a local attraction, aesthetics and the
disturbance of existing landscaping were taken into consideration. Lowering
the channel flowline would cause significant amount of disturbance, and
hence, would not be a viable option. The raise of the east bank appeared
to be the most viable alternative. This solution was analyzed in conjunction
with ADMP 16 with the assumption that the improvements recommended for

ADMP 16 would be implemented concurrently.

Alternative 1 - East Bank Improvement Based on the HEC-2 output
included in Appendix 26, the raised channel embankment would be able to
convey the future 100-year flow without spilling into the lake. This alternative
would work in conjunction with the proposed crossing improvement at El
Lago Boulevard (ADMP 16).

Alternative 2 - No Action. Not taking any action to resolve the overflow
problem would mean more extensive spillage into the lake, creating
operational problems and decreasing the amount of usefully storage

available for treated sanitary effluent in the lake.

Estimation of Costs

The construction cost for each alternative was estimated by applying a unit
cost to the approximate quantity of that particular item. Unit costs were
derived from the recent bid prices on similar projects that were obtained from
Arizona Department of Transportation and various contractors in the Phoenix
metropolitan area. The price figures were based on the Construction Cost
Index of 5708, which was estimated by Engineering News Record in October
1996.
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Quantities for trench excavation and pavement replacement were estimated

based on the following criteria:

Street Width Asphalt ABC
Classification Thickness Thickness
Arterial Roads 80’ 4" 6"
Major Collector 64' or 52' 3¢ 6"
Minor Collector 40' 3" 6'
[ Local Streets 32' or 36' 2" 6"

The estimated cost for each site is presented in Table 2. These cost figures
were estimated at a feasibility level of detail. Refinement will be required
during the design phase of this project. For construction budget estimation,
an additional ten (10) percent of contingency should be added to these
figures to account for construction management costs. The scour protection
length and geometry at this feasibility study level were selected based on
engineering judgment. Analysis for sizing the appropriate lengths and
geometry for the protection will be required during the design phase of this
project. Therefore, modification of design and cost for scour protection may

be required at that time.

Summary of Recommended Alternatives

Based on the reasons presented in Section 7.4, the recommended

alternatives for drainage solution at each site are summarized in Table 3.
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TABLE 2
SUMMARY OF COST ESTIMATES

E!
1 Del Cambre Avenue Ashbrook $729,000
2 Saguaro Boulevard Ashbrook $352,000
2 Bayfield Drive Ashbrook $185,000 $175,000
4 Golden Eagle Boulevard Ashbrook $198,000 $266,000
5 Fountain Hills Boulevard Balboa $133,000 $132,000 $190,000
6 Boulder Drive Hesperus $82,000 $120,000
7 Glenbrook Boulevard Balboa $156,000
8 Fountain Hills Boulevard Oxford $236,000
9 Fairlynn Drive Oxford $139,000
10 | Glenbrook Boulevard Oxford $127,000
11 El Pueblo Boulevard Caliente $223,000
12 | El Pueblo Boulevard Caliente $253,000 $248,000
13 | Fountain Hills Boulevard Arrow $186,000
14 | Arrow Drive Arrow See Site 13
15 Saguaro Boulevard Colony $83,000 $141,000
16 | El Lago Boulevard Fountain Channel $54,000
17 | Kiwanis Drive Fountain Channel $154,000
18 | Chama Drive North Colony $47,000 $57,000
19 | Cholla Drive Ironwood $81,000
20 | Saguaro Boulevard Malta $131,000 $59,000
21 Rand Drive Malta $109,000 $96,000
22 | Saguaro Boulevard Emerald $83,000
23 Kingstree Boulevard Kingstree $36,000
24 | Saguaro Boulevard Cypress Point $116,000
25 Channel Improvement Malta $225,000

from Hawk Drive to
Rand Drive
26 | Channel Improvement Fountain Channel $26,000
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TABLE 3

SUMMARY OF RECOMMENDED ALTERNATIVES

SITE | RECOMMENDED ALTERNATIVE REASON OF RECOMMENDATION ESTIMATED
NO. COST
1 No Action Due to the expense of bridge construction, “No Action” Alternative is $0
recommended

2 New Concrete Box Culvert Improvement of traffic flow during flooding $352,000
(6-10"'x4"x 110 (Alt. 1)

3 New Concrete Box Culvert The most cost effective alternative $175,000
(5-8x5"x84" (Alt. 2)

4 New Corrugated Metal Pipe The most cost effective alternative $198,000
(3-120"x 136") (Alt. 1)

5 Additional Corrugated Metal Pipe The least impact alternative $133,000
(4 - 54" x 120" (Alt. 1)

6 Additional Corrugated Metal Pipe The most cost effective alternative $82,000
(2-60"x 170" (Alt. 1)

7 New Corrugated Metal Pipe Improvement of traffic flow during flooding $156,000
(6 - 48" x 115') (Alt. 1)

8 New Concrete Box Culvert Improvement of traffic flow during flooding and protection of adjacent $236,000
(2-10'x4'x171) (Alt. 1) | properties from flooding

9 New Concrete Box Culvert improvement of traffic flow during flooding and protection of adjacent $139,000
(2-10'x 4'x 65') (Alt. 1) | properties from flooding

10 New Corrugated Metal Pipe Improvement of traffic flow during flooding $127,000
(7 -30"x 115" (Alt. 1)

11 New Concrete Box Culvert Improvement of traffic flow during flooding $223,000
(7-6'x3'x88) (Alt. 1)

12 New Concrete Box Culvert Improvement of traffic flow during flooding $253,000
(2 -12' %3 xB0Y (Alt. 1)

13 Detention Basin (Alt. 1) | Improvement of traffic flow during flooding $186,000
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SITE | RECOMMENDED ALTERNATIVE REASON OF RECOMMENDATION ESTIMATED
NO. COST
14 Included under Site 13 improvement of traffic flow during flooding ---
15 Additional Corrugated metal Pipe The most cost effective alternative $83,000
(1-72"x 167" (Alt. 1)
16 Additional Concrete Box Culvert improvement of traffic flow during flooding and preventing storm runoff $54,000
(1-10'x4'x 74" (Alt. 1) | from flowing to the lake
17 New Concrete Box Culvert improvement of traffic flow during flooding $154,000
(3-10'x4' x 64') (Alt. 1)
18 | Additional Corrugated Metal Pipe The maost cost effective alternative $47,000
(1-60"x73") (Alt. 1)
19 Additional Corrugated Metal Pipe Reducing ponding area and protect adjacent property form flooding $81,000
(2 -48"x 133" (Alt. 1)
20 Additional Corrugated Metal Pipe The most cost effective alternative $59,000
(2-48"x132) (Alt. 2)
21 New Corrugated Metal Pipe The most cost effective alternative 396,000
(4 -48" x 94") (Alt. 2)
22 Additional Corrugated Metal Pipe The most cost effective alternative $83,000
(1-60"x193) (Alt. 1)
23 Improved Spillway Improvement of traffic flow during flooding $36,000
(Alt. 1)
24 New Concrete Box Culvert Improvement of traffic flow during flooding $116,000
(1-8'x4"x181" (Alt. 1)
25 New Concrete Box Culvert Improvement of traffic flow during flooding $225,000
(5-10'x 3'x 47" (Alt. 1)
26 East Bank Improvement Preventing storm runoff from flowing to the lake $26,000

(Alt. 1)

51




10.

11.

12.

13,

Fountain Hills ADMP
FCD - 94-16

REFERENCES AND BIBLIOGRAPHY

Kenney Aerial Mapping, Inc., 1991. Topographic Maps for the Town of Fountain
Hills, Scale 1" = 200’ Contour Interval = 2 feet.

George V. Sabol Consulting Engineers, Inc., November 1994, Fountain Hills North
Floodplain Delineation Study, Technical Notebook - Hydrology, Future Conditions.

AGK Engineers, Inc., August 1995. Fountain Hills South Floodplain Delineation
Study, Technical Notebook - Hydrology.

Maricopa County Department of Transportation (MCDOT), November 1993.
Roadway Design Manual.

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

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

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

U. S. Department of the Army, Corps of Engineers, Hydrologic Engineering Center,
February 1981, Revised May 1991. Generalized Computer Program 723-X6-L2010,
HEC-1 Flood Hydrograph Package, Davis, California.

Flood Control District of Maricopa County, 1992, Hydrologic Design Manual for
Maricopa County, Arizona, Vol. 1-Hydrology.

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

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

Chow, V.T., 1959 Open Channel Hydraulics, McGraw-Hill.

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

32



ADMP 1: Del Cambre Avenue / Ashbrook Wash
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Ashbroock Wash & Del Cambre Blvd. (bridge modeled a

1
/4
s CBC with no overtopping)

FILE DATE: 10-09-1996
FILE NAME: FHO1-%¥1

, MATERIAL, INLET |
RISE MANNING INLET |
(FT) n TYPE |

3.50 .010 CONVENTIONAL|
4.00 .010 CONVENTIONAL |

#1 DATE: 10-09-19986

ROADWAY ITR
0

WwMNmWhDWwwwwwo

CURRENT DATE: 10-09-1996

CURRENT TIME: 16:48:22

—————————————————————————— FHWA CULVERT ANALYSIS

-------------------------- HY-8, VERSION 4.3

I B i SITE DATA [ CULVERT SHAPE

| U | | m e ———

| L | INLET OUTLET CULVERT | BARRRELS

| V | ELEV. ELEV. LENGTH | SHAPE SPAN

| # | (FT) (FT) (FT) | MATERIAL (F'T)

I N e e

| 1 |1549.50 1548.60 54.01 | 4 RCB 29.00

| 2 |1549.50 1548.60 54.01 | 2 RCB 28.50

| 3 | I

| 4 | |

| 5 | |

| & | l

SUMMARY OF CULVERT FLOWS (CFS) FILE: FHOl-

ELEV (FT) TOTAL 1 2 3 4
1549.50 0 0 0 0 0
155043 401 267 132 0 0
1550.97 803 545 264 0 0
1551.43 1204 805 396 0 0
1557 82 1605 1078 525 0 0
1552.20 2007 1347 659 0 0
1552.54 2408 1606 790 0 0
1552.57 (¢ (R 2432 1630 801 0 0
1553.22 3210 2144 1069 0 0
15532.56 3612 2405 1207 0 0
1553.91 /77" 4013 2662 1351 0 0
1555.60 5701 37320 1571 0 0

SUMMARY OF ITERATIVE SOLUTION ERRCRS FILE: FHO

HEAD
ELEV(FT)

1549.
1550.
1558,
1551,
1551.
1552
1552,
1552
1553,
1553.
1553

50
43
97
43
82
20
54
g1
22
56
gl

1-#1 DATE: 10-09-1996

FLOW % FLOW
ERRCR (CFS} ERROR
0 0.00
| 0.35
3 0.41
3 0.28
2 0.09
1 0,03
2 0.49
0 0.02
=3 -0.08
-0 e
-0 -0.01

HEAD TOTAL
ERROR (FT) FLOW (CFS)
0.00 0
-0...00 401
-0.00 803
=008 1204
-0.00 1605
-0.00 2007
=001 2408
-0.00 2432
0.00 3210
0.00 3612
0.00 4013
0.010

Conclusions:

10-yr 0.K. 100-yr O.K.
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CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996
CURRENT TIME: 16:48:22 FILE NAME: FHO1l-#1

DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (£E) (£t) (ft) <F4> (££) {EE) (fps) (EE) (fps) (EE)

0 1549.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 Q.00

267 1550.43 0.93 0.93 1-S2n 0.25 055 T-71 0.20 3.54 0.64
535 1550.87 1,47 1.47 1-S2n 0.42 0.87 9.30 0.50 4.65 0.97
805 1551.43 1.93 1.93 1-S82n 0.53 1.18% 10.27 0.68 5.45 1.23
1078 1551.83 232 2.33 1-82n Q.65 .39 131.00 0.84 6.11 1.47
1347 1552.20 2.70 2.70 1=-82n 075 - 62 11 .87 1.00 6.66 1.67
1606 1552.54 3.04 3.04 1-82n 0.83 1.82 12.03 1.15 7.:15 L1.87
1630 1552.57 3.07 3.07 1-82n 0.84 1.83 1207 L.16 7.18 1.88
2144 1553.22 3.72 3.72 5-82n 1200 2+20 12,85 1.44 8.00 2.22
2405 1553.56 4.06 4.06 5-32n L0607 2.388 I3.19 1.57 8.37 2.38
2662 1553.90 4.40 4.40 5-S2n 1. 14 2.54 13.50 1.70 2.72° 2.53
El. inlet face inwvert 154%.50 £t El. outlet invert 1548.60 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

kk kKK SITE DATA e CULVERT IN‘VERT *xhk kK rkhhkKkhkx Kk

INLET STATICN (FT) 0.00
INLET ELEVATION (FT) 1549.50
QUTLET STATIOM (FT) 54.00
OQUTLET ELEVATION (FT) 1548.60
NUMBER OF BARRELS 4
SLOPE (V-FT/H-FT) 0.0167
CULVERT LENGTH ALONG SLOPE (FT) 5401

Rk how CULVERT DATA SUMMARY ****dxkdddrrhhhrhkdrdhhhdhr

BARREL SHAPE BOX

BARREL SPAN 29.00 FT
BARREL RISE 350 BT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.010

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (S90-45 DEG.)
INLET DEPRESSION NONE



CURRENT DATE: 10-09-199¢ FILE DATE: 10-09-1886
CURRENT TIME: 16:48:22 FILE NAME: FHOl-#1

DIsS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NOCRMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfts) tEE (£1) (L) <Fé4> (Tt) (EL) (fps) (EE) (fps) (ft)
0 1549.50 0.00 0.00 O-NF 0.00 0.00 0.0Q0 0.00 0.00 Q.00

132 1550.44 0.9%4 0.94 1-S2n 0.23 0.55 Tad3 0.30 3.54 0.64
264 1550.88 1.48 1.48 1-82n 0.42 0.88 9.31 0.50 4.65 0.97
396 1551.43 1.93 1.83 1-82n 0.53 1.15 10.27 0.68 5.45 1.23
525 1551 .83 2:33 2.33 1-82n 0.64 1.38 10.98 0.84 6.11 1.47
659 1552.20 2.7 2.70 1-82n 0.74 La6l I11.56 100 6.66 1.67
790 1552.54 3.04 3.04 1-S2n 0.84 1.82 12.04 1.15 T35 1.87
801 . 1552.57 3,079 3.07 1-S2n 0.84 1.8 }2.07 1l.lé& 718 1.88
1069 1553.22 Bz T 3,12 1-82%n 100 2. 22 12 .89 1,45 g.000 2.22
1207 1553.56 4.06 4.06 5-S2n 1.08 2.41 13.26 1l.860 8..37 2.38
1351 155391 4.41 4.41 5-S2n i I 2.60 13.60 1.74 Bh12 s
El. inlet face invert 1549.50 ft El. outlet invert 1548.60 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*x%%% STTE DATA ***%**% CULVERT INVERT ***#x%kkkkaskkx

INLET STATION (FT) 0.00
INLET ELEVATICN (FT) 1549.50
QUTLET STATION (FT) 24,00
CUTLET ELEVATION (EFT) 1548.60
NUMBER OF BRRRELS 2
SLOPE (V-FT/H-FT) 0.0167
CULVERT LENGTH ALONG SLOPE (FT) 54.01

* ok k ok K CULVERT DATA SUM}[ARY Fhrkhkdkhddhhkdrhbrhrrrbdhdhhdhhn

BARREL SHAPE BOX

BARREL SPAN 28..50 ET
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.010

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE



CURRENT DATE:
CURRENT TIME:

10~09-1956
16:48:22

4

/4
FILE DATE: 10-09-19%6
FILE NAME: FHO1-#1

**%%k%%* REGULAR CHANNEL CROSS SECTION ** %%k kok ko &k kk*
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)
(FT/ET)

CHANNEL SLOPE V/H
MANNING'S N
CHANNEL INVERT ELEVATION

{ - 01-0.1)

(ET)

CULVERT NOC.1 OUTLET INVERT ELEVATICN

176.50
2.0
0.017
0.040

1548.60
1548.60 FT

*Hx*kxk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(CFS)
0.00
401.30
802.60
1203.90
1605.20
2006.50
2407.80
2432.00
3210.40
3611.70
4013.00

W.S.E.
(EFT)
1548.60
1549.24
1549 .5
1549 .83
1550.07
1550.27
1550.47
1550.48
1550.82
1550.98
158113

FRO

UDE

NUMBER

SO0 g0 o000

0.
9.
G

.000
.780
. 833
.8686
.889
. 907
. 922
.923

946
856
965

DEPTH
(FT)
.00
.64
+97
23
.47
167
57
.88
.22
«38
D3

MMM RrRPRRLREHEODOO

VEL.
(FPS)
.Q0
.54
.85
A5
o i
.66
L3
wili8
.00

WWJd-JdJo o WO

SHEAR
(PSF)
.00
.66
. B,
. 28
D2
.74
.94
. 95
i

R e =E =]

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (
**%*% [JSER DEFINED ROADWAY PROFILE
CROSS-SECTICN
COORD. NO. {

Ot be wMn R

70
120
170
230
250
360
420

470.

¥
FT)
.00
.00
.00
.00
.00
.00
.00
00

FT)

¥
(ET)
1558.50
1557.50
1556.90
1556.50
1556.10
1555.80
1855578
1555.¢€0

PAVED
54.00



PRELIMINARY DETAILED COST ESTIMATE - 30%

Contract No.:
Project Name:
Project Locati

FCDMC 94-16

FOUNTAIN HILLS ADMP

Fountain Hills, Arizona

Del Cambre Boulevard & Ashbrook Wash
ADMP- 01, Alternate 1

UNIT
ITEM NO. ITEM DESCRIPTION UNIT PRICE QUANTIT AMOUNT
2010001 Clearing And Grubbing L.SUM | $14,385.00 1 $14,385
2020001 Removal of Structures and Obstructions L.SUM $1,200.00 1 $1,200
2020020 Removal of Concrete Curb L.FT. $2.00 638 $1,276
2020029 Removal of A.C. Pavement SQ.YD. $1.40| 1692 $2,369
2020055 Remove and Salvage (12" C.M.P.) LFT. $14.00 46 $644
2020057 Remove and Salvage (24" C.M.P.) LET: $18.00 80 $1,440
2020201 Saw Cutting L:FT; $6.00 151 $906
2030401 Drainage Excavation CU.YD. $5.00 | 1917 $9,585
2030501 Structural Excavation eLLYD. $12.00 492 $5,904
2030506 Structural Backfill CU.YD. $35.00 371 $12,985 |
2050001 Grading Roadway For Pavement SQ.YD. $2.50 892 $2,230 |
2070001 Dust Palliative M.GAL. $100.00 1 $100 |
2080001 Separation Geotextile Fabric SQ.YD. $4.50 | 1494 $6,723 |
3030022 Aggregate Base, Class 2 CU.YD. $35.00 150 $5,250 |
4090003 Asphaltic Concrete (Miscellaneous Structural) TON $45.00 198 $8,910 |
6010002 Structural Concrete (Class S) (F'C = 3,000) CLYD, $150.00 98 $14,700 |
6010005 Structural Concrete (Class S) (F'C = 4,500) Cu.YD. $350.00 780 $273,000
6011001 Bridge Approach Slab SQ.YD. $150.00 81 $12,150 |
6050002 Reinforcing Steel LB. $0.55 | 53980 $29,689 |
7010001 Maintenance and Protection of Traffic L.SUM | $19,180.00 1 $19,180 !
7010006 Furnish And Install Temporary Traffic Control Devices L.SUM $2,877.00 1 $2,877 |
7080011 Permanent Pavement Marking (Painted)(Yellow) L.FT. $0.20 319 $64 |
8081012 Water Main (12" L.FT. $85.00 260 $22,100
9010001 Mobilization (10%) L.SUM | $47,949.00 1 347,949
9080140 Concrete Gutter L.FT. $10.00 237 $2,370 |
9130005 Riprap (Gabions) CU.YD. $150.00 187 $28,050 |
9130051 Riprap (Dumped) (24" Dia., D50) CU.YD. $45.00 841 $37,845 |
9240170 Contractor Quality Control {2%) L.SUM $9,590.00 1 $9,590 |
9250001 Construction Surveying and Layout (2%) L.SUM $9,590.00 1 $9,590 |
\
Sub-Total $583,061 |
Engineering and Contingencies (25%) $145770
TOTAL $728,831 |‘
|
TOTAL FUNDING REQUIRED FOR ALTERNATIVE $729,000

File = ADMP-01.WB2

20-May-97

Page 1



STA. 4+66.83 DEL CAMBRE BLVD. =
STA. 0+00.00 LA CASA DRIVE

"1y

(O CURVE DATA TABLE

No. P R L T

1 N11"15'00" 773.02" 151.78 76.14'
2 N11°15'00" 600.00° 117.80° 59.10'
3 N1446'14" 700.00° 180.45" 90.73"
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REDUCED SIZE
DO NOT SCALE

NOTE:

PROPERTY LINES AND EXISTING UTILITY INFORMATION
WERE LOCATED FROM RECORDED PLAT MAPS AND

AVAILABLE UTI

AND BLUE STAKE DATA WERE NOT OBTAINED.

1-B00-STAKE-IT

(OUTSOL MAROFA COURTY)

CALL THO WORKNG DAYS
BEFORE YOU DIC
U 1-602-263-1100

LITY MAPS. SURVEY INFORMATION

NO. REVISION BY DATE |
FLOOD CONTROL DISTRICT .
OF MARICOPA COUNTY |
ENGINEERING DIVISION |
FOUNTAIN HILLS ADMP l
DEL CAMBRE BLVD. & ASHBROOK WASH |
PROJECT NO. 94-16
, BY DATE
D R. CONSONI £/3/56 |
PRELIMINARY DRAWN C. JOY E/J/Zvru
NOT FOR CHECKED | F. BROWN 5/3/5.544\'
CONSTRUCTION | GEORGE V. SABOL CONSULTING ENGINEERS, INC. | <
in ossociation with
MKE: Ml AUGHLIN KMETTY ENGINEERS, LTD.

ADMP

PLAN SHEET ’Mg oF
1 — ALTERNATE 1 1 2




| ELEV.= 5636

STA. 5+00

; ] : ;
"' IDEL ‘CAMBRE BLVD. :

(EXISTING - : ;
FLOWLINE F'ROFILE :

3x 3% 9 GABION
BASKEVS :

CINV.= 51.00

L 24" "DIA, (D50)

RIP—-RAP

CINV.= 49,05

CALL TWO ORKING DATS
BEFORL TOU DG
1-602-263-1100
1-800-STAKE-IT
Ll WARBOTPA. COUNTY]

ouTSIne

REQUIREMENTS

| NEW: CHA.NNEL
: F'LGWLINE
TINV. i= 48.05 @

DEXISTING

.ZELEV. 5636 . . DECK PROFILE. . i i

INEWIBRIDGE . " NEW - PAVEMENT
: i . :, . ) ‘GRADE PROFILE

EXISTING PAVEMENT :
\GRADE PROFILE .

EX!STING :

N ELEV,- 47 13

4 FT. DEEP .
SPREAD FGOTINGS

EXISTING CONDITION Q100= 3095 CFS (1935)
FUTURE CONDITION Q100= 4013 CFS (BUILD OUT)

DATE

Bl-lrofea

| REVISION [ BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION

ASHBROOK WASH
PROJECT NO.  84-16

ASHBROOK WASH & DEL CAMBRE BLVD.

BY

DESIGNED | R. CONSONI

PRELIMINARY DRAWN C. JOY

C
NOT FOR CHECKED | F. BROWN
S

CONSTRUCTION | GEORGE V.
in essociotion with

ABOL CONSULTING ENGINEERS, INC.

1 — ALTERNATE 1

MEKE 1t AUGHLIN KMETTY ENGINEERS,LTD. | -
F’ROF!LE SHEET SHEET OF
ADM 2 2




ADMP 2: Saguaro Boulevard / Ashbrook Wash

Ashbrook Wash Culvert Inlet

Looking Downsiream Toward Sgevaro Boulevard

i

Ashbrook Wash Culvert Outlet
Looking Upstream Towards Saguare Boulevard




Job No.: G{Z—L‘DL‘, Lo L* Recgnnaissance by:
ﬁ eZ0-%
- Job Name: Fﬂum"i’h\v\ H\\\j 264,
Inils. Dale

Field Reconnaissance Sheet

Site No.. ADMP 2 Roadway: Sc\f}ucu’n Blvd,

| Aslrook e 2050 | 2700 | 36’ Cwmbs

I T
f\DQAD“ﬂ\A “‘Kovxg SAr SN Y

Reason for Analysis / Existing Deﬁc}ency 10O yeay
..UAV«-“\ % w\g{"g G}\an\, A’V"’r Y ..,.c.,!#-, 0 P T 1"\v‘\\)9\.j v\\h\/s
L ]

4“7!4..» v “"\‘. il } )

Design Constraints and Considerations:

1) Available head, approximately:  Upstream: ZZ3_ fi.  Downstream: 2°2_ ft.

ft. 2 No
ft. o No

2) Can the culvert be lowered: Upstream? o Yes,
Downstream? & Yes,

Upstream? @ Yes, \MAwov)ft~ O No

3) Is there any erosion visible:
Downstream? B Yes, bwwod $ T No

Structure Modification Constraints:

e T 6\4\...-“ N Yo,

4) Utilities:  Sewee Viae  Crosmos weds alone
Telephowe, TV Culdle, Eloctvic ad waber ot himie
i
o L_ ¥ ey \ " .'J‘-@'J-h.

A
e AT

&\bo Cofpea  ade il pre-.«u,;

5) Structu]ﬂes: UJUJTP \DL‘-\;‘“’:;‘- N Eean “o“ MLAM-’-.; LS e Rand WA Ll '\\““"
-\'{,\.L Caow B, A VA L v ‘0?‘( (""’

CAAn L R T u\ﬂ“\ l\ A

{2 i ; N
Avees  |wamPeial Tl Yt AT Vs oot G ?u*w;"’f'

6) Right-of-Way:

7) Miscellaneous field notes, comments, or design ideas:
Levaps  dnetey Didma  dea)  wesun  Eenoalhle s T
ﬁ*x{i‘m s1p@  TPeow -;Ii“':u’q.*r:@\ 2t kaed ¥ e n,-m' e el
M MWmas O Waess e C:ml\J/!(}QA ~ ot e Dﬁ?br\a
L\u~, \heen A2 ven 9 A ' i i \uv\v\(}k S Y i\li\I CB iy ramiy
C,\-\'\P Q_u-,n L% 2= ampve Q? 39& i\ho -=-44.u:n,= s\ 7 ah
ex;.;r:w:) wita M Planasl  Caicly v .




ALTERNATE 1



Ashbrook Wash & Saguaro Blvd. (6-10'x4'x110' CBCs)
CURRENT DATE: 10-059-1%96 FILE DATE: 10-09-13396
CURRENT TIME: 16:47:46 FILE NAME: FHO2-41

—————————————————————————— FHWA CULVERT ANALYSIS e

—————————————————————————— HY-8, VERSION 4.3 e
| 2 SITE DATA { CULVERT SHAPE, MATERIAL, INLET [
B R —— | |
| L | INLET OUTLET CULVERT | BARRELS |
| V | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET
| # | (ET) (FT) (FT) | MATERIAL (ET) (ET) n TYPE |
I B | |
| 1 |1576.00 1575.00 110.00 | 6 RCB 10.00 4.00 012  CONVENTIONEL|
| 2 | |
| & | | |
| 4 | | |
| § | | |
| & | | [
SUMMARY OF CULVERT FLOWS (CFS) FILE: FHO2-#1 DATE: 10-09-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1576.00 0 0 0 0 0 0 0 0 1
1577.30 270 270 0 0 0 0 0 0 1
1578.07 539 529 0 0 0 0 0 0 1
1578.73 809 809 0 0 0 0 0 0 1
1579.32 1079 1079 0 0 0 0 0 o 1
1579.88 1349 1349 0 0 0 0 0 0 1
1580.46 1618 1618 0 0 0 0 0 0 1
1580.72 1731 1731 0 0 ] 0 0 0o 1
1581.80 2158 2158 0 0 0 0 0 0 1
1582.59 2427 2427 0 0 0 0 0 0o 1
1583.47 2697 2696 0 0 0 0 0 1 3
1583.40 2674 2674 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: FHO2-#1 DATE: 10-09-1996
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS3) ERROR
1576.00 0.00 0 0 0.00
1577.30 0.00 270 0 0.00
1578 .07 0.00 539 0 0.00
1578.73 0.00 809 0 0.00
1579.32 0.00 1079 0 0.00
1579.88 0.00 1349 0 0.00
1580.46 0.00 1618 0 0.00
1580.72 0.00 1731 0 0.00
1581.80 0.00 2158 0 0.00
1582.59 0.00 2427 0 0.00
1583.47 -0.00 2697 a 0.01
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

Conclusions: 10-yr O.K. 100-yr overtops.



2/{3

CURRENT DATE: 10-0595-199%9¢ FILE DATE: 10-09-19%6
CURRENT TIME: 16:47:46 FILE NAME: FHO2-#1

DIS- HEAD- INLET OUTLET

CHARGE WATER CONTRCL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
lcfs) (ft) (£t) (ft) <F4> () (ft) (fps) (ft) (fps) (ft)
0 1576.00 000 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -3.00

270 1577.30 1.30 1.30 1-52n 0. 57 0.86 7.59 0.59 2.76 -0.36
539 1578.07 207 2.07 1-s2n 0.90 1.36 9.52 0.94 3.32 0.76
809 1578.73 2.3 2.73 1-82n 1.18 1e 28 0. 71 I.26 3..79 1.52
10789 1.579.,32 3.32 3.32 1-s82n 1.41 216 1158 1 .55 4.18 2.16
1349 1579.88 3.88 3.88 1-s2n 1.64 251 12.28 1.B3 4.50 2.72
1618 1580.46 4.46 4.46 5-52n 1.86 2.83 12.80 2.09 4.78 3.23
173 1580.7E 4.72 4.72 5-82n 1.95 2:96 13.13 220 4,89 3.44
2158 1581.80 5..80 5.27 A4-FFt 2.26 3.43 8.99 4.00 5.25% 4.16
2427 1582.59 6.59 6.26 4-FFt 2.45 B3+71L 10,11 4.00 5.45 4.58
2696 1583.47 7.47 7.28 4-FFt 2.64 3.98 11.23 4.00 5.63 4.98
El. inlet face invert 1576, 00 £t El. outlet invert 1575.00 ft

El. inlet throat invert 0.80 £t El. inlet crest 000 £L

*%%k% SITE DATA ***%* CULVERT INVERT ****#*kk*xsks*

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1576.00
OUTLET STATION (FT) 219.00
CUTLET ELEVATICN (FT) 1575.00
NUMBER OF BRRRELS &
SLOPE (V-FT/H-FT) 0.0091
CULVERT LENGTH ALONG SLOPE (FT) 110.00

* Kok ok ok CULVERT DATA SUMMARY **kdhdkhkkkhrhhdhhhddhdhdkdhtrn

BARREL SHAPE BOX

BARREL SPAN 10.00 ET
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSICN NONE



°/3

CURRENT DATE: 10-09-1996 FILE DATE: 10-09-19%56
CURRENT TIME: 16:47:46 FILE NAME: FHO2-#1
—————————————————————————— TAILWATER e
*%#*%*% UUSER DEFINED CHANNEL CROSS-SECTION FILE NAME: FHO2TWER
MAIN CHANNEL ONLY FILE DATE: 07-19-1996
LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY 0
MANNING N LEFT OVER BANK 0.000
MANNING N MAIN CHANNEL D125
MANNING N RIGHT OVER BAN 0.000
SLOPE OF CHANNEL (FT/FT) 0.0230
CROSS-SECTION X Y
COORD. NO. (ET) (FT)
1 0.00 1583.04
2 2.00 1582.00
3 17.00 1576, 00
4 30.00 1574.00
5 46.00 1572.00
6 56.00 1572.00
7 69.00 1572.00
8 76.00 1574.46
9 84.00 1576.00
10 95.00 1582.00
11 103.00 1584.00
12 140 .00 1584.25

Fh¥FHFA UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHERR
(CES) (FT) NUMBER (ET) (FPS) (PSF)
0.00 1572.00 0.000 ~3. 00 .00 0.00
269.70 1574.¢64 0.351 ~0.36 2776 272
539.40 1575.76 0.368 0.76 3.32 3..585
809,10 1576.52 0.379 La52 3,779 4.37
1078.80 157716 0.388 2.16 4.18 5.07
1348.50 1577. 72 0.395 2,72 4.50 5.66
1618.20 1578, 23 0.401 3.23 4.78 6.20
1731..00 1578.44 0.403 3.44 4.89 6.41
2157.60 1579.1% 0.409 4.16 5.25 o 4
2427.30 1579:.58 0.413 4.58 5.45 7.54
2697.00 1579.98 0.416 4.98 5.63 792
—————————————————————————— ROADWAY OVERTOPPING DATA ——————————————————————————
WEIR COEFFICIENT 2 67
EMBANKMENT TCP WIDTH (FT) 130.00
**%** UJSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 350.00 1584.00
2 435.00 1583.40
3 500.00 1583.57
4 £30.00 1583.90
5 690.00 1585.00



PRELIMINARY DETAILED COST ESTIMATE - 30%
Contract No.: FCDMC 94-16
Project Name: FOUNTAIN HILLS ADMP
Project Location: Fountain Hills, Arizona
Saguaro Boulevard & Ashbrook Wash
ADMP- 02, Alternate 1: Remove Existing 3-60" CMP, Install 6-10'x4'x110' CBC

UNIT

ITEM NO. ITEM DESCRIPTION UNIT PRICE QUANTIT AMOUNT
2010001 Clearing And Grubbing (1%) L.SUM $2,557.00 1 $2,557
2020001 Removal of Structures and Obstructions L.SUM $800.00 3 $2,4CC
2020020 Removal of Concrete Curb LFT. $2.00 205 $410
2020029 Removal of A.C. Pavement SQ.YD. $1.40 | 1247 $1,746
2020201 Saw Cutting L.FT. $5.00 | 152 $760
2030401 Drainage Excavation CU.YD. $5.00 509 $2,545
2030501 Structural Excavation CU.YD. $8.00 | 3430 §27 440
2030506 Structural Backfill CU.YD. $25.00 346 $8,650
2030902 Borrow (Roadway Fill) CuU.YD. $7.50 | 1280 $9.,600
2050001 Grading For Pavement SQ.YD. $2.50 | 1247 $3,118
2070001 Dust Palliative M.GAL. $100.00 1 $100
3030022 Aggregate Base, Class 2 CU.YD. $35.00 208 $7,280
4090003 Asphaltic Concrete (Miscellaneous Structural) TON $45.00 274 $12,330
6010002 Structural Concrete (Class 8) (f'c = 3,000 psi) CU. YD. $150.00 679 $101,850
6050002 Reinforcing Steel LB. $0.50 | 96106 $48,053
7010001 Maintenance and Protection of Traffic (4%) L.SUM $10,229.00 1 $10,22¢
7010006 Furnish And Install Temporary Traffic Control Devices L.SUM $1,534.00 1 $1,534
8081008 Water Main (8") L.FT. $65.00 148 $9,620
808293 Pipe (PVC) (12" L.FT. $35.00 148 $5,18¢C
9010001 Mobilization (10%) L.SUM $25,571.00 1 $25,571
9080140 Concrete Gutter L.FT. $10.00 196 $1,960
9130008 Riprap (Dumped) (12" Dia., D50) CU. ¥D. $64.00 198 $12,672
9240170 Contractor Quality Control {2%) L.SUM $5,114.00 1 $5.114
9250001 Construction Surveying and Layout (2%) ) L.SUM $5,114.00 1 55,114
Sub-Total $305,832

Engineering and Contingencies (15%) $45,87C

TOTAL $351,702

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $352,00C

File = ADMP-02.WB2 20-May-97 Page 1



(O CURVE DATA TABLE

No. A R L
1 NOO00'00" O 0 0
2 NOOO00'00" 0 0 0
3 NOO00'00" O 0 0
4 NOOOD'0O" O 0 0

T ] CALL TWO WORIKING DAYS
BEFORE YOU DIC
1-602-263-1100
1-800—STAKE-IT
(CUTSDE MARCOPA COLNTY)
”_/””"__‘-""——- —— —_ _
_/"—,/
T NOTE:
il PROPERTY LINES AND EXISTING UTILITY INFORMATION
WERE LOCATED FROM RECORDED PLAT MAPS AND
AVAILABLE UTILITY MAPS. SURVEY INFORMATION
AND BLUE STAKE DATA WERE NOT OBTAINED.
REMOVALS
CONTOUR. INTERVAL = 2 FT.
XXXX
XXXX
STA. 5+00.00 SAGUARQ BLVD. = XXKK
STA. 4+00.00 ASHBROOK WASH XXX
REMOVE EXISTING 3—-60" CMPs
INSTALL NEW B6—10'x4'x110" CBCs
NEW CONSTRUCTION
(3] xxxx
xfha XXXX
/L/// XXXX
[ XXXX
| XXXX
« e E XXX
. L’iﬁ” wifhn " _‘_///7 E XXXX
VEd. // i XXXXX
d (=8 it
[ (aeiee g wfhes XXXX
ol S S S WASH 5
B ; & [2] xxxx
3 :>‘ e — g -~ XXXX
3 I
[:2
[
INC. REVISION BY DATE
=T e FLOOD CONTROL DISTRICT
il . OF MARICOPA COUNTY
N ENGINEERING DIVISION
AN FOUNTAIN HILLS ADMP
/ SAGUARO BLVD. & ASHBROOK WASH
PROJECT NO. 94-186
/ i i BY DATE
DESIGNED | R. CONSONI 6/3/96
PRELIMINARY DRAWMN | T JOY 65/3/85
10 0 10 20 NOT FOR CHECKED | F. BROWN 5/3/38
7 CONSTRUCTION | GEORGE V. SABOL CONSULTING ENGINEERS, INC.
Seqle'ln Foet in association with
REDUCED SIZE M{E McLAUGHLIN KMETTY ENGINEERS, LTD.
DO NOT SCALE PLAN SHEET SHEET ©OF
ADMP 2 — ALTERNATE 1 .
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El;EV. BJ.S?I

(EXISTING
FLDWLINE PROF[LE

INVERT = :76.00
REMOVE EX‘!STlN b ¢ v i i
INSTALL 6 —: 10’

: 15" :SEWE.R LIN.E

' ASHBROOK ‘WASH

‘EXISTING PAVEMENT :
‘GRADE PROFILE :

‘ELEV. 83.57

T CALL TWO WORKING DATS
oyt Tou b

1-602-263-1100

1-800-STAKE-IT

(TSR MARoCTPA COUMTY).

REQUIREMENTS

EXISTING CONDITION Q100= 2053 CFS (1895)
FUTURE CONDITION Q100= 2687 CFS (BUILD OUT)

REVISION

DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION

EEX\SHNG CONCRETE
‘PIPE ENCASING:

FOUNTAIN HILLS ADMP

SAGUARC BLVD. & ASHBROOK WASH j

PROJECT NO. 8S4-16
BY DATE
DESIGNED | R. CONSONI §/3/95
PRELIMINARY | DRAWN C. Jor 8/3/96

NOT FOR CHECKED | F. BROWN

6/3/96 |

CONSTRUCTION | GEORGE V. SABOL CONSULTING ENGINEERS, INC.
in cssociotion with

MKE McLAUGHLIN KMETTY ENGINEERS, LTD.

PROFILE SHEET

ADMP 2 — ALTERNATE

1

SHEET OF
2 2




ADMP 3: Bayfield Drive / Ashbrook Wash

Ashbrook Wash Culvert Inlet

Looking Downstream lowards Baylield Drive

Ashbrook Wash Culvert Outlet
Looking Upsiream Towards Baylield Drive




Job No.: 9 2-404. co4 &conna:ssance by:
_— 0 \ kel LZo-q¢,
Job Name: F‘—”‘-'H*H'“\ 2 AR Lrr  _&duqye,
Inits. Date
Field Reconnaissance Sheet

ch\l; -C\e\c\ ‘Dr‘aue

Site No.. oMY =, Roadway:

1380 | 1890 | 2-0o” CwP

Ash brogk W el

Reason for Analy51s / E)ustmg Deficiency: Tucdoraate culvect L"-*?M"L"
Umoia\? N =] (‘ﬁu“tmw\ [ 8) M fu,«‘*“’{" wita i Hae . w

dra'“‘:*'f""'lié_}l, O\Jﬁf'foﬁa\.\ﬁg Eeuws leq._,reh. {"wmmmél i CD’!'\"\:‘\HF"« %L',va‘\ Slveed,
= [ -y

Design Constraints and Considerations:

1) Available head, approximately: ~ Upstream: L ft.  Downstream: _\_ ft.

2) Can the culvert be lowered: Upstream? O Yes, ft.  BNo
Downstream? @ Yes, —_L__ft. o No
3) Is there any erosion visible: Upstream? O Yes, ft. ' B No

Downstream? & Yes, ‘“D")'H'.“ o No

Structure Modification Constraints:

4) Utilities; Sewer \ine  cupy down weds Weder Ling

M T L D T AT

NP s Y2 \,"\P ,ml\j P.'L-!"-L\-
i i

Lk . |
o By Lield D
i

5) Structures:

6) Right-of-Way:

7) Miscellaneous field notes, comments. or de31gn ideas: .
ch\i Dn‘sm\o\\l_ﬁgwt’ f'm:.».)\ \ fl ?-’ CXM w\.r_ Dl P4 <-‘\L> m:j
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FHO3-#1.LST

: . l
shbrook Wash & Bayfield Dr.‘Th}QWﬁj_”;:apmc: A+ 1 é? AQrmpP A ,/ﬁ
will ov censtracred,
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 12:13:46 FILE NAME: FHO3-#1
A4S 3-8 5 58 S S E- -4 R 8 FHWA CULVERT ANALYSIS SESHE TS SO o BRI S R
ittt 2L R E A SR SR T - F- HY-8, VERSION 4.3 sigratRIRIpL i St e
C | SITE DATA ] CULVERT SHAPE, MATERIAL, INLET
U | | —
L | INLET OUTLET CULVERT | BARRELS
V | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET
# | (FT) (FT) (FT) | MATERIAL (FT) (FT) n TYPE
[ st e
1 |1585.50 1584.50 84.01 | 6 RCB 8.00 4.00 A2 CONVENTIONAL
2 | |
3 | I
4 | |
5 | |
6 | |
SUMMARY OF CULVERT FLOWS (CFS) FILE: FHO3-#1 DATE: 10-09-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1588.68 0 0 0 0 0 0 0 0 1
1588.70 188 188 0 0 0 0 0 0 1
1588.78 375 375 0 0 0 0 0 0 1
1588.90 563 563 0 0 0 0 0 0 1
1589.07 751 %51 0 0 0 0 0 0 1
Conehusson o Met cv0(+bﬁwj iy 10=Y0r o kﬁﬂ-yﬂw(

Page 1



FHO3-#1.LST

/g
1589.29 939 939 0 0 0 0 0 0o 1
1589.56 1126 1126 0 0 0 0 0 0 1
1589.72 [04K 1208 1208 0 0 0 0 0 0 1
1590.56 1502 1502 0 0 0 0 0 0 1
1591.16 1689 1689 0 0 0 0 0 0 1
1591.83 [juf1877 1877 0 0 0 0 0 0 1
1592.21 1974 1974 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FHO3-#1 DATE: 10-09-1996
HEAD HEAD TOTAL FLOW $ FLOW
ELEV (FT) ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR
1588.68 0.00 0 0 0.00
1588.70 0.00 188 0 0.00
1588.78 0.00 375 0 0.00
1588.90 0.00 563 0 0.00
1589.07 0.00 751 0 0.00
1589.29 0.00 939 0 0.00
1589.56 0.00 1126 0 0.00
1589.72 0.00 1208 0 0.00
1590.56 0.00 1502 0 0.00
1591.16 0.00 1689 0 0.00
1591.83 0.00 1877 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
#
2
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 12:13:46 FILE NAME: FHO3-#%1
PERFORMANCE CURVE FOR CULVERT # 1 — 6 ( 8 BY 4 ) RCB
DIS- HEAD- INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (f£t) <F4> {Ce) (£t) (fps) «(f£) (fps) (L)

-------------------------------------------------------------------------------

0 1588.68 0.00 3.18 O-NF 0.00 0.00 0.00 0.00 0.00 4.18
188 1588.70 1.19 3:28 I-81f 0.48 0.78 0.98 4.00 0.00 4.18
375 1588.78 1.88 3.28 1-81F 0.77 1.24 1.96 4.00 0.00 4.18

Page 2



FHO3-#1.LST

g,
563 1588.90 2.48 3.40 1-81f 0.99 1.63 2.93 4.00 0.00 4.18
751 1589.07 %: 02 357 T=8.iE 1 sl 187 3.91 4.00 0.00 4.18
939 1589.29 3.51 3.79 1-81f 1.40 2.29 4,89 4.00 0.00 4.18
1126 1589.56 4.00 4.06 4-FFt 1.59 2558 5.87 4.00 0.00 4.18
1208 1589.72 4,22 4.19 4-FFt 1.6 2.71 6.29 4.00 0.00 4.18
1502 1590.56 5.06 4.74 4-FFt 1.93 3.13 7.82 4.00 0.00 4.18
1689 1591.16 5.66 5,15 4-FFt 2wl Ba 38 8.80 4.00 0.00 4.18
1877 1591.83 e S 5.61 4-FFt 2.286 3. 03 9.78 4.00 0.00 4.18
El. inlet face invert 1585.50 ft El. outlet invert 1584.50 ft
El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft
% %k ok k SITE DATA * k¥ k% CULVERT INVERT khkhkhkhkhhkkdrhdthrkh
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1585.50
OUTLET STATION (FT) 84.00
OUTLET ELEVATION (FT) 1584.50
NUMBER OF BARRELS 6
SLOPE (V-FT/H—FT) 0.0119
CULVERT LENGTH ALONG SLOPE (FT) 84.01
% d kK ok CULVERT DATA SUM:M:ARY tE S E R E X EEEE S LRSS RS LRSS
BARREL SHAPE BOX
BARREL SPAN 8..00 FT
BARREL RISE 4,00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION NONE
%
3
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 12:13:46 FILE NAME: FHO3-#1
38 R O WU B NS B N RS RS A g TAILWATER $ 550 e S WS iR G W e T e

-------------------------------------------------------------------------------
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FHO3-#1.LST

CONSTANT WATER SURFACE ELEVATION %K‘
1588.68 '

-------------------------------------------------------------------------------
----------------------------------------------------------------------------

. 8w

--------------------------

-------------------------
--------------------------

-------------------------

-------------------------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH (FT)
**%%% USER DEFINED ROADWAY PROFILE

CROSS—-SECTION % Y

COORD. NO. (FT) (FT)
1 0.00 1594.00
2 21.00 1592.93
3 74.00 1592.21
4 131.00 1594.00

-------------------------------------------------------------------------------
------------------------------------------------------------------------------

based on o, 5140,20+L-. il

Sechomn ( (rogs St ehom

wt 12+ ess >.5x9 =
0« e
. ?
i (D20 T 2 oy — ;\\(' 1 1% LQ*“)z-i’ A /9",'{« e ¢ 7 a Ti
ApMPXTE 3, Otk b/ j nal d £
n | :
:"‘;f/"fo* ijljia CantTluct u:f) C&_c!:,"‘(:* 0 ;L\"'-”c'-"
|
In v+ LIl KNen s .S""'»"V”‘ ce ’IC’?Wr'
Tavut - TR 3 Tailwater
a‘.ﬁp?’!
- Lo
/CQ‘} 5o + &, 18 = /)8’5.95
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okkk koo ook koo ook koot

ko Rk ook

* HEC-2 WATER SURFACE PROFILES * % U.S. ARMY CORPS OF ENGINEERS *
* * * HYDROLOGIC ENGINEERING CENTER *
¥ Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D *
* * * DAVIS, CALIFORNIA 95616-4687 *
* RUN DATE 2TSEPF6 TINE 12:29:14 * * (916) 756-1104 *
Fedkkkdokodk ko kckcakokok ook ok ook
Note: This rwn deturming Yhe Yo fwater @ Apmp 3
bt sad oo Al 2 @ AOMP 2 being comstruerad,
X X X000 000 XOOXX
X X X X X X X
X X X X X
XOXXXK  XXXX X 00K 0K
X X X X X
X X X X X X
X XOX0000(0  XXXXX XOOBKXXX
1
27SEP94 12:29:14 PAGE 1
THIS RUN EXECUTED 27SEP96 12:29:14
okl iokokiookokokkiok ok ok ook
HEC-2 WATER SURFACE PROFILES
Version 4.6.2; May 1991
Sekktik ek kikkkoikok ok ook
T1 * Fountain Hills North FIS File: ADMP2TO3.IH2
T2 * For: FCDMC #92-04 By: GVSCE #35 DTP & FB  03-17-9%4
T3 *  Ashbrook Wash 100 Year F.P., Future Conditions Revised; 09-27-96
T4 * GR data taken from stereo model; received 19 Oct 93 from KAM.
Té * Extended section GR data received 19 Oct 93 from KAM.
T5 % 200 scale 2 ft CI mapping flewn by Kenny Aerial Mapping on 8/29/91,
Té % with survey control by Anderson Nelson 12-11-92.
T7  * Supplemental cross section data (GR & BT) surveyed by ALS as noted.
T8 * Source of 100-yr Flowrate from HEC-1 Analysis By GVSCE.
T8 % Files: EX100-6.CH1 and EX100-24.0H1
T8 * X5 Records are from Hydrology Report, Section 3.5, Table F8.
T9 * Special culvert routine used. Sub Critical Analysis.
{ \ P
J1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL /_:FQ/_”_ T Orn iU &
0 2 0 0 0 0 0 0 1583.48/ FHox»- F]
e
J2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
4 0 -1 0 0 0 -1 0 0 0
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
150
HEC-1 Concentration Point €622
QT 2 2700 2700
NC 0.113 0.120 0.125 0.1 Q.3
NH 3 0.113 9951.1 0.125 10036.5 0.120 10339.6

100 Year, Future Conditions, HEC 2 Analysis from ADMP 2 to ADMP 3

Alternative #1 Accepted at ADMP 2

Input File = ADMP2TO3.IH2 Fountain Hills ADMP

Page 1



HEC-1 Concentration Point C622: 24-Hr storm controls.
CULVERT 622: ASHBROOK WASH and SAGUARO BOULEVARD

Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)
Culvert 622 oOutlet. 3-60" CMP's (SECTION 2 OF SC RQUTINE)
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.)
Base Channel Elevations were raised to Culvert Invert EL 1574.0

27SEP96 12:29:14
Culvert 622 Inlet. 3-60" CMP's (SECTION 3 OF SC ROUTINE)
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.)
Base Channel Elevations were lowered to Culvert Invert EL 1575.82
Culvert 622 BT information surveyed by ALS. West top of curb.
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90)
Right overbank is non effective flow area: Hard coded GR's
from STA 10194.7 to STA 10308.4 @ EL 1587.6
X1 2.428 32 9995 10012.2 121 121 121
GR 1588.8 9684.3 1587.9 9704.9 1589.3 9720.8 1589.1 9739.1 1588.2
GR  1587.5 9815.4 1586.7 9842.7 1586.1 9885.4 1584.9 9927.0 1583.9
GR  1580.4 9951.1 1578.2 9974.5 1578.3 99943 1575.82 995 1575.82
GR 1575.8 10004 .3 1575.82 10012.2 1576.6 10024.8 1580.2 10036.5 1585.6
GR  1586.9 10103.1 1586.7 10121.0 1588.1 10138.5 1588.2 10179.4 1587.6
GR  1587.6 10209.6 1587.6 10223.3 1587.6 10240.6 1587.6 10254.4 1587.6
GR 1587.6 10308.4 1587.9 10339.6
NH 3 43 9987 25 10037.3 A2 10256.5
Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE)
LEGEND WASH Tributary
x1 2.448 21 9987 10037.3 105 110 104.6
GR 1588.2 9881.6 1584.5 9896.3 1580.2 9905.4 1580.5 9927.7 1580.7
GR  1579.7 100C0.0 15793 10023.3 1581.4 10037.3 1581.5 10070.4 1578.8
GR  1580.7 10084.0 1582.0 10090.7 1585.8 10099.6 1586.9 10122.3 1587.8
GR  1588.1 10191.4 1587.9 10205.6 1586.9 10215.9 1587.1 10233.5 1586.8
GR  1587.3 10256.5
START Hydraulically Similar Reach AS3
See Exhibit 1, Manning's n Value Map.
LEGEND WASH Tributary
HEC-1 Concentration Point C622R
Qr 2 1880 1880
NH 3 | 9973.9 .045 10050.6 al 10236
HEC-1 Concentration Point C622R: 24~hr storm controls.
START Hydraulically Similar Reach AS3
See Exhibit 1, Manning's n Value Map.
CULVERT M7 : ASHBROOK WASH and BAYFIELD DRIVE
Culvert W7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)
X1 2.494 19 9973.9 10050.6 260 220 245.9
GR  1593.7 9831.1 1593.1 9860.6 1592.1 9894.6 1591.5 9922.3 1587.6
GR 1583.1 9948.0 1583.0 9975.9 1582.7 $990.8 1582. 4 10000.0 1581.7
GR 1581.2 10039.0 1584.0 10050.6 1589.6 10065.5 1589.7 10103.0 15%0.1
GR  1590.5 10179.7 1591.0 10217.4 1589.8 10228.5 1589.0 10236.0
1
27SEPS6 12:29:14
NH 3 0.100 9975.4 0.045 10029.2 0.100 10246
Culvert M7 oOutlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE)
Photogrammetric x-sec. located 12' Downstream. (No Elev. Adjust.)
100 Year, Future Conditions, HEC 2 Analysis from ADMP 2 to ADMP 3
Alternative #1 Accepted at ADMP 2
Input File = ADMP2TO3.1IH2 Fountain Hills ADMP

PAGE 2

9769.2
9940.1
10000
10061.0
10194.7
10276.8

9987.0
10079.3
10158.4
10248.9

9934.7
10022.3
10140.4

PAGE 3
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X1 2.529 23 9991 10009.7 195 170 180.7

GR  1599.3 9738.5 1599.3 9742.0 1599.7 9733.7 1599.8 9774.5 1598.6 9855.8
GR  1596.9 9878.6 1595.1 §919.4 1593.9 9939.3 1585.5 9960.4 1585.4 9975.4
GR 1583.1 9982.0 1583.25 9991.00 1583.4 10000.0 1583.15 1000%.70 1582.9 10019. 4
GR  1584.9 10029.2 1591.0 10046.7 1592.2 10061.9 1591.8 10083.1 1591.0 10119.4
GR  1590.8 10162.4 1591.0 10209.0 1591.2 10246.0
1
27SEP96 12:29:14 PAGE 4
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 1nc ICONT CORAR TOPWID ENDST
*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

0

CCHv= .100 CEHv= .300
1490 NH CARD USED

*SECNO 2.428

HEC-1 Concentration Point C622: 24-Hr storm controls.
CULVERT 622: ASHBROOK WASH and SAGUARO BOULEVARD
Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)
Culvert 622 oOutlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE)
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.)
Base Channel Elevations were raised to Culvert Invert EL 1574.0
Culvert 622 Inlet. 3-60" CMP's (SECTION 3 OF SC ROUTINE)
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.)
Base Channel Elevations were lowered to Culvert Invert EL 1575.82
Culvert 622 BT information surveyed by ALS. West top of curb.
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90)
Right overbank is non effective flow area: Hard coded GR's
from STA 107194.7 to STA 10308.4 @ EL 1587.6

2.428 7.68 1583.48 1581.13 1583.48 1583.91 43 .00 .00 1575.82
2700.0 967.7 836.9 895.3 220.8 131.9 175.4 0 0 1575.82
.00 4.38 6.35 5.10 125 125 125 .000 1575.80 9941.42
.018849 121. 121. 121. 0 18 o] .00 109.96 10051.38

1490 NH CARD USED
*SECNO 2.448

3302 WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.51

Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE)
LEGEND WASH Tributary

2.448 6.26 1585.06 1582.41 .00 1585.21 <15 1.27 .03 1580.70
2700.0 1257.9 827.3 614.8 394 .4 258.5 223.7 1. .4 1581.40
.0 3.19 3.20 2.75 213 123 120 .000 1578.80 9894.09
.008218 105. 105. 110. 2 15 0 .00 203.77 10097.86

1490 NH CARD USED
*SECNO 2.494
HEC-1 Concentration Point C622R: 24~hr storm controls.

27SEP96 12:29:14 PAGE 5
START Hydraulically Similar Reach AS3

100 Year, Future Conditions, HEC 2 Analysis from ADMP 2 to ADMP 3
. Alternative #1 Accepted at ADMP 2
Input File = ADMP2TO3.IHZ2 Fountain Hills ADMP Page 3



See Exhibit 1, Manning's n Value Map.
CULVERT M7 : ASHBROOK WASH and BAYFIELD DRIVE

Culvert M7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)
2.494 5.14 1586.34 1584.77 .00 1586.74 40 1.46 .07 1583.00
1880.0 196.5 1676.2 7B 101.0 315.2 7:3 5.4 1.3 1584.00
.02 1.95 5.52 1.00 .100 .045 .100 .000 1581.20 9938.40
003965 260. 246. 220. 3 1 0 .00 118.45 10056.85

1450 NH CARD USED
*SECNO 2.529

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .53
Culvert M7 oOutlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE)
Phi rammetric x-sec. located 12' Downstream. (No Elev. Adjust.)
2.529 4.18 ) 1587.08 1586.76 .00 1588.18 1.10 1.23 .21 1583.25
1880.0 54 .8‘-..\ 670.9 663.3 81.6 70.8 7.5 6.8 1.7 1583.15
.03 6.69 9.47 8.56 .051 045 .046 .000 1582.90 9956.42
.013937 195. 181. 170. 2 15 0 .00 79.06 10035.47

1 .
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THIS RUN EXECUTED 27SEP96 12:29:15

HEC-2 WATER SURFACE PROFILES

Versicn 4.6.2; May 1991

NOTE- ASTERISK (¥} AT LEFT OF CROSS—SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Ashbrook Wash 100 Year

SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10%Ks VCH AREA 01K
2.428 .00 .00 .00 1575.80 2700.00 1583.48 1581.13 1583.91 188.49 6:25 528.09 196.66
* 2.448 104.60 00 .00 1578.80 2700.00 1585.06 1582.41 1585.21 82.18 3.20 876.60 297.85
2.494 245,90 .00 .00 1581.20 1880.00 1586.34 1584.77 1586.74 39.65 5.32 423.51 298.56
* 2.529  180.70 00 .00 1582.90 1880.00 1587.08 1586.76 1588.18  139.37 9.47 229.95 159.25
1
27SEP96 12:29:14 PAGE 7
Ashbrook Wash 100 Year
SUMMARY PRINTQUT TABLE 150
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
2.428 2700.00 1583.48 .00 .00 .00 109.96 .00

100 Year, Future Conditions, HEC 2 Analysis from ADMP 2 to ADMP 3
i Alternative #1 Accepted at ADMP 2
Input File = ADMP2TO3.IH2 ) Fountain Hills ADMP Page 4



* 2.448 2700.00 1585.06 .00 1.58 .00 203.77 104.60

2.494  1880.00 1586.34 .00 1.28 .00 118.45 245.90
* 2.529 1880.00 1587.08 .00 A5 .00 79.06 180.70
1
27SEP96 12:29:14 PAGE 8

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNC= 2.448 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 2.529 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

100 Year, Future Conditions, HEC 2 Analysis from ADMP 2 to ADMP 3
Alternative #1 Accepted at ADMP 2 .
Input File = ADMP2TO3. IH2 Fountain Hills ADMP Page 5
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* HEC-2 WATER SURFACE PROFILES * % U.S. ARMY CORPS OF ENGINEERS *
* * * HYDROLOGIC ENGINEERING CENTER *
¥ Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D *
* * * DAVIS, CALIFORNIA 95616-4687 *
* RUN DATE 110CT96 TIME  14:28:31 * * (916) 756-1104 *
Tokdokkkook Ak ook ko kkakakokkkokoakicoook ook koo koo ook ook
tormiaes  the Fuilweter .
f\{o_t_q,’ T"‘“\S VN dotornminel , +T g / 400 L .r‘iflr @_ ﬁﬁpp%
' = 4 o 2rna vl )
‘C-cx_,fo_.at’ N '}'LQ Ne actiom T @ ’40/-'10 T,
X X 000000 X000 000X
X X X X X X X
X X X X X
000X XXXX X XXX XXX
X X X X X
X X X X X X
X X X00XX 000K XOOOOOK
1
110CT96 14:28:31 PAGE 1
THIS RUN EXECUTED 110CT96 14:28:31
Tkek kool koo koo ko
HEC-2 WATER SURFACE PROFILES
Version 4.6.2; May 1991
T1 * Fountain Hills North FIS File: admp2-3x.IH2
T2 * For: FCDMC #92-04 By: GVSCE #35 DTP & FB  03-17-94
T3 %  Ashbrook Wash 100 Year F.P., Future Conditions Revised: 10-11-9
T4 * GR data taken from stereo model; received 19 Oct 93 from KAM.
T4 * Extended section GR data received 19 Oct 93 from KAM.
TS * 200 scale 2 ft CI mapping flown by Kenny Aerial Mapping on 8/29/91,
T6 * with survey control by Anderson Nelson 12-11-92.
T7 * Supplemental cross section data (GR & BT) surveyed by ALS as noted.
T8 * Source of 100-yr Flowrate from HEC-1 Analysis By GVSCE.
T8 X Files: EX100-6.0H1 and EX100-24.0H1
T8 * X5 Records are from Hydrology Report, Section 3.5, Table F8.
T9 * Special culvert routine used. Sub Critical Analysis.
9 *
T9 * HEC-2 based on existing culverts at ADMP 2. This run is used to
T9 * determine the effect of ADMP 2 on the tailwater elevation of ADMP 3,
T9 % HEC-2 file APMP2T02.IH2 is based upon improved conditions at ADMP 2.
T? % Starting WSEL has been changed according to HY-8 file FHOZ2EXST.INP. Vi |
g g ng O H\’_-/ - g
J1 ICHECK  ING NINV IDIR STRT METRIC ~ HVINS  Q WSEL FQ F HO» EXST) ( O tpe +
0 2 ) 0 0 0 0 0 -/ ﬁoi/OW.‘nj)
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM ITRACE
1 0 -1 0 0 0 =1 0 0 0

J3 VARIABLE CODES FOR SUMMARY PRINTOUT
150
HEC-1 Concentration Point €622
QT 2 2700 2700

100 Year, Future @, Existing Culvert at ADMP 2 ;
Input File = ADMP2-3X.IH2 Fountain Hills ADMP Page 1



NC
NH

X1
GR
GR

GR
GR

GR

NH

QT

NH

X1
GR

GR
GR

NH

Input File = ADMP2-3X.IH2

0.113
3

0.120 0.125 0.1 0.3
0.113 995171 0.125 10036.5 0.120 10339.6

HEC-1 Concentration Point C622: 24-Hr storm controls.
CULVERT 622: ASHBROOK WASH and SAGUARO BOULEVARD

110CT96

2.428
1588.8
1587.5
1580.4
1575.8
1586.9
1587.6
1587.6

2.443
1588.2
1379.7
1580.7
1588.1
1587.3

14:28:31

Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)
Culvert 622 oOutlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE)
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.)

Base Channel Elevations were raised to Culvert Invert EL 1574.0
Culvert 622 Inlet. 3-60" CMP's (SECTION 3 OF SC ROUTINE)
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.)

Base Channel Elevaticns were lowered to Culvert Invert EL 1575.82
Culvert 622 BT information surveyed by ALS. West top of curb.
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept Q)
Right overbank is non effective flow area: Hard coded GR's
from STA 10194.7 to STA 10308.4 & EL 1587.6

32 9995 10012.2 121 121 121
9684.3 1587.9 9704.9 1589.3 9720.8 1589.1
9815.4 1586.7 9842.7 1586.1 9885.4 1584.9
9951.1 1578.2 9974.5 1578.3 9994.3 1575.82

10004.3 1575.82 10012.2 1576.6 10024.8 1580.2
10103.1 1586.7 10121.0 1588.1 10138.5 1588.2
10209.6 1587.6 10223.3 1587.6 10240.6 1587.6

10308.4 1587.9 10339.6

.13 9987 125 10037.3 A2 10256.5

Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE)
LEGEND WASH Tributary

21 9987 10037.3 105 110 104.6
9881.6 1584.5 9896.3 1580.2 9905.4 1580.5
10000.0 1579.3 10023.3 1581.4 10037.3 1581.5
10084.0 1582.0 10090.7 1585.8 10099.6 1586.9
10191.4 1587.9 10205.6 1586.9 10215.9 1587.1
10256.5

START Hydraulically Similar Reach AS3

See Exhibit 1, Manning's n Value Map.

LEGEND WASH  Tributary

HEC-

1 Concentration Point Cé22R

2 1880 1880
3 2 9973.9 .045 10050.6 A 10236
HEC~1 Concentration Point C622R: 24~hr storm controls.
START Hydraulically Similar Reach AS3
See Exhibit 1, Manning's n Value Map.
CULVERT M7 : ASHBROOK WASH and BAYFIELD DRIVE
Culvert M7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)
2.494 19 9973.9 10050.6 260 220 245.9
1593.7 9831.1 1593.1 9860.6 1592.1 9894.6 1591.5
1583.1 9948.0 1583.0 9973.9 1582.7 9990.8 1582.4
1581.2 10039.0 1584.0 10050.6 1589.6 10065.5 1589.7
1590.5 10179.7 1591.0 10217. 4 1589.8 10228.5 1589.0
110CT96 14:28:31
3 0.100 9975.4 0.045 10029.2 0.100 10246

Fountain Hills ADMP

9739.1
9927.0

9995
10036.5
10179.4
10254 .4

9927.7
10070.4
10122.3
10233.5

9922.3

10103.0
10236.0

100 Year, Future Q, Existing Culvert at ADMP 2

1588.2
1583.9
1575.82
1585.6
1587.6
1587.6

1580.7
1578.8
1587.8
1586.8

1587.6
1581.7
1590.1

PAGE

9769.2
9940.1
10000
10061.0
10194.7
10276.8

9987.0
10079.3
10158.4
10248.9

9934.7
10022.3
10140.4

PAGE

2

3

Page 2



Culvert M7 Outlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE)
Photogrammetric x-sec. located 12' Downstream. (No Elev. Adjust.)

X1 2.529 23 9991 10009.7 195 170 180.7

SR 1599.3 9738.5 1599.3 9742.0 15907 9753.7 1599.8 9774.5 1598.6 9855.8
GR  1596.9 9878.6 1595.1 9NMg.4 1593.9 9939.3 1585.5 $960.4 1585.4 9975 .4
GR 1583.1 9982.0 1583.25 $991.00 1583.4 10000.0 1583.15 10009.70 1582.9 10019.4
GR  1584.9 10029.2 1591.0 10046.7 1592.2 10061.9 1591.8 10083.1 1591.0 10119.4

GR 1590.8 10162.4 1591.0 10209.0 15902 10246.0

110CT96 14:28:31 PAGE 4
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME vLos VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 1Dc ICONT CORAR TOPWID ENDST
*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

0

CCHY= 100 CEHY= .300
1490 NH CARD USED

*SECNO 2.428

HEC-1 Concentration Point C622: 24-Hr storm controls.
CULVERT 622: ASHBROOK WASH and SAGUARO BOULEVARD
Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)
Culvert 622 Outlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE)
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.)
Base Channel Elevations were raised to Culvert Invert EL 1574.0
Culvert 622 Inlet. 3-60" CMP's (SECTION 3 OF SC ROUTINE)
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.)
Base Channel Elevations were lowered to Culvert Invert EL 1575.82
Culvert 622 BT information surveyed by ALS. West top of curb.
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90)
Right overbank is non effective flow area: Hard coded GR's
from STA 10194.7 to STA 10308.4 @ EL 1587.6

2.428 9.73 1585.53 1581.15 1585.53 1585.72 A9 .00 .00 1575.82
2700.0 1089.4 rr.9 892.6 354.7 167.1 265.3 .0 .0 1575.82
.00 3.07 4.30 3.36 124 125 124 .000 1575.80 9905.16
.006296 121, 121. 121. 0 10 0 .00 155.52 10060.68

1430 NH CARD USED
*SECNO 2.448
Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE)
LEGEND WASH Tributary

2.448 7.36 1586.16 1582.38 .00 1586.25 .09 .52 .01 1580.70
2700.0 1265.1 789.8 645.1 499.4 314.0 293.2 2.3 5 1581.40
.0 2.53 2.92 2.20 113 .125 120 .000 1578.80 9889.70
.003915 105. 105. 110. 2 22 0 .00 217.33 10107.03

1490 NH CARD USED
*SECNO 2.4%94
HEC-1 Concentration Point C622R: 24-hr storm controls.
START Hydraulically Similar Reach AS3
See Exhibit 1, Manning's n VYalue Map.
CULVERT M7 : ASHBROOK WASH and BAYFIELD DRIVE

110CT96 14:28:31 PAGE 3

" 100 Year, Future Q, Existing Culvert at ADMP 2
Input File = ADMP2-3X.IH2 Fountain Hills ADMP Page 3



Culvert M7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE)

2.494 5.63 1586.83 1584.77 .00 1587.14 31 .82 .07 1583.00
1880.0 206.5 1663.6 9.9 118.4 352.0 10.6 6.8 1.4  1584.00
.03 1.74 4.73 .93 .100 045 .100 .000  1581.20 9936.98
.002703 260. 246, 220. 2 11 0 .00 121.14 10058.12

1490 NH CARD USED
*SECNO 2.529

3307 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .48
Culvert M7 Outlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE)
Photogrammetric x-sec. located 12' Downstream. (No Elev. Adjust.)
2.529 4.36 1587.26 1586.75 .00 1588.24 .98 .90 .20 1583.25
1880.0 551.¢ 666.2 662.1 87.8 74.1 82.1 .3 1.8 1583.15
.03 6.28 8.99 8.07 .052 .045 046 .000  1582.90 9955.97
.011803 195 181. 170. 2 19 0 .00 80.01 10035.98
1
110CT96 14:28:31 PAGE 6

THIS RUN EXECUTED 110CT96  14:28:32
ookt ook oot ook

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

NOTE- ASTERISK (%) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Ashbrook Wash 100 Year

SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10%KS VCH AREA 0K
2.428 .00 .00 .00 1575.80 2700.00 1585.53 1581.15 1585.72 62.96 4.30 787.16  340.29
2.448  104.60 00 .00 1578.80 2700.00 1586.16 1582.38 1586.25 39.15 2.52 1106.67 431.53
2.494 245,90 .00 .00 1581.20 1880.00 1586.83 1584.77 1587.14 27.03 4.73  480.98 361.60
* 2.529  180.70 00 .00 1582.90 1880.00 1587.26 1586.75 1588.24  118.03 8.99  244.03 173.04
1
110CT96 14:28:31 PAGE 7
Ashbrook Wash 100 Year
SUMMARY PRINTOUT TABLE 150
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
2.428 2700.00 1585.53 .00 .00 .00 155.52 .00
2.448 2700.00 1586.16 .00 .63 .00 217.33 104.60
2.494 1880.00 1586.83 .00 .67 .00 121.14 245.90

100 Year, Future Q, Existing Culvert at ADMP 2
Input File = ADMP2-3X.IH2 Fountain Hills ADMP ) Page &4



* 2.529 1880.00 1587.26 .00 43 .00 80.01 180.70

110CT96 14:28:31 PAGE 8

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 2.529 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

100 Year, Future Q, Existing Culvert at ADMP 2 )
Input File = ADMP2-3X.IH2 Fountain Hills ADMP ' Page 5



Path: C:\P\92404004\HY8

File: FHO2EXST.LST 16,199 .a.. 10-11-96 2:15:58 pm Page 1
/v 1
CURRENT DATE: 10-11-1996 FILE DATE: 10-11-1996
CURRENT TIME: 14:15:59 FILE NAME: FHO2EXST

= — --—  FHWA CULVERT ANALYSIS  ————————————————
- e e HY-8, VERSION 4.3 —————mmmmmmm

& SITE DATA CULVERT SHAPE, MATERIAL, INLET
U _________________________________________________________________________
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
# (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE
1 |1576.30 1573.99 121.02 | 1 CSP 5.00 5.00 .024 CONVENTIONAL
2 |1575.57 1573.68 121.01 | 1 CSP 5.00 5.00 .024 CONVENTIONAL
3 |1575.61 1573.76 121.01 | 1 CSP 5.00 5.00 .024 CONVENTIONAL
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: FHO2EXST DATE: 10-11-1996
ILEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1576.30 0 0 0 0 0 0 0 0 0
1580.02 270 79 96 94 0 0 0 0 5
1583.34 539 175 182 181 0 0 0 0 12
1584.11 809 190 196 196 0 0 0 224 4
1584.39 1079 196 202 201 0 0 0 477 4
1584 .62 1349 200 206 205 0 0 0 726 3
1584.83 1618 204 210 209 0 0 0 986 3
1584.91 /o YA 1731 206 211 210 0 0 0 1099 3
1585.20 2158 211 205 205 0 0 0 1528 3
1585.37 2427 208 201 201 0 0 0 1811 3
1585.53 /20 YF 2697 208 197 197 0 0 0 2091 3
1583.40 540 176 183 182 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FHO2EXST DATE: 10-11-1996
HEAD HEAD TOTAL FLOW $ FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR
1576.30 0.00 0 0 0.00
1580.02 -0.00 270 0 0.11
1583.34 -0.01 539 3 0.49
1584.11 -0.00 809 3 0.35
1584.39 -0.00 1079 3 0.27
1584.62 -0.01 1349 i1 0.81



PN
Path: C:\P\92404004\HY8 /3

File: FHO2EXST.LST 16,199 .a.. 10-11-96 2:15:58 pm Page 2
1584.83 o S M 1618 10 0.60
1584.91 -0.00 L7321 5 0.30
1585, 20 -0.00 2158 8 0:37
1585:37 -0.00 2427 7 0.27
1585.53 -0.00 2697 5 0.« 1.9
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




F"RRENT DATE:
ARENT TIME:

10-11-1996
14%15% 59

3 2

FILE DATE: 10-11-1996
FILE NAME: FHOZEXST

DIS- HEAD-
CHARGE WATER CONTROL CONTROL FLOW

INLET

FLOW ELEV. DEPTH
(cfs) (ft) (EL)
0 1576.30 0.00
79 1580.03 3:.73
175 1583433 7..03
190 1584.10 7.80
196 1584.39 8.09
200 1584.62 8.32
204 1584.83 8.53
206 1584.91 8.61
211 1585.20 8.90
208 1585.43 8.74
208 1585.83 8.74

OUTLET

NORMAL CRITICAL

DEPTH
(ft)

OUTLET
VEL. DEPTH
(fps) (ft)
0.00 0.00
9.45 2.21
11:.23 3.90
11.48 3.94
11.64 4.00
11.80 4.03
10.92 4.53
10.78 4.73
10 .74 5.00
10.60 5.00
10.60 5.00

El. outlet invert

El. inlet face invert

DEPTH TYPE DEPTH
(ft) <F4> (k)
0.00 O-NF 0.00
3.73 1-82n  2.21
7.03 5-82n  3.70
7.35 2-M2c  3.99
7.51 2-M2c  4.15
7.63 2-M2c  4.27
7.70 3-M1t  4.39
7.80 3-Mlt  4.43
8.87 4-FFt 5.00
9.13 4-FFt 4.75
9.53 4-FFt 4.75

1576.30 ft
0.00 ft

El. inlet throat invert

El. inlet crest

tx% QTITRE DATA ***%% CULVERT INVERT #*%%%%%%% %% &% %%
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)

OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

0.00

1576.30

121.40

1573 .99

1
0.019
12102

*%%%% CULVERT DATA SUMMARY #*kkkkdhhkhhhkhhkhdhhhhhdsrt
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S N

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CIRCULAR
5.00 FT

CORRUGATED STEEL

0.024

CONVENTIONAL

MITERED TO CONFORM TO SLOPE

NONE

1

TAILWATER
VEL. DEPTH
(fps) (ft)
0.00 -1.99
2.66 1.09
JudB Bl
3.76 2.84
4.15 3.47
4.47 4.02
4.75 4.53
4.86 4.73
5.22 5,44
542 5.86
H.,60 6:25
1573.99 ft
0.00 £t



C™RRENT DATE: 10-11-1996 FILE DATE: 10-11-1996
(¢ .RENT TIME: 14:15:59 FILE NAME: FHO2EXST

DT8— HEAD— INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <F4> (ft)  (ft) (fps) (ft) (fps) (ft)
0 157%.57 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -1.68

96 1580.01 4.44 4.44 1-S2n 2:62 277 9.18 2.62 2.66 1.40
182 1583.34 T 10 7.35 2-M2c 4.28 3.85 11.23 3.85 326 2:43
196 1584.10 8.53 8.40 6-FFn 5.00 4,00 10.01 5.00 3.76 3.15
202 1584.39 8.82 8.69 6-FFn 5.00 4.04 10.28 5.00 4.15 3.78
206 1584.62 9.05 8.92 6-FFn 5.00 4,07 10.49 5.00 4.47 4.33
210 1584.83 9.26 9.13 6-FFn 5.00 4,10 10.68 5.00 4.75 4.84
211 1584.91 9.34 9.25 4-FFt 5.00 4,11 10.75 5.00 4.86 5.04
205 1585.20 9.01 9.63 4-FFt 5.00 4.07 10.45 5.00 B5:22 B:75
201 1585.38 877 9.81 4-FFt 5.00 4.04 10.24 5.00 5.42 6.17
197 1585.53 8.53 9.96 4-FFt 5..00 4,00 10.01 5.00 5.60 6&.56
El. inlet face invert 1575.57 £t El. ocutlet invert 1573.68 ft

El. inlet throat invert 0.00 ft El. inlet crest 0:00 £t

*% SITE DATA *%*%%* CULVERT INVERT *%%#%%*#%k*kkx

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 1575.57

OUTLET STATION (FT) 121.00

OUTLET ELEVATION (FT) 1573.68

NUMBER OF BARRELS 1

SLOPE (V-FT/H-FT) 0.0156

CULVERT LENGTH ALONG SLOPE (FT) 121.01
* %k kK CULVERT DATA SUIMARY R SRR R R R SRR E R SR R R

BARREL SHAPE CIRCULAR

BARREL DIAMETER 5.00 FT

BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING’S N  0.024

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE




r
et 4
" PRENT DATE: 10-11-1996 FILE DATE: 10-11-1996
Lt «RENT TIME: 14:15:59 FILE NAME: FHO2EXST
PERFORMANCE CURVE FOR CULVERT # 3 — 1 ( 5 BY 5 ) CS8SP
DIS— HEAD— INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (Ft.) (f£) (fps) «FL) (Ffps) (Fft)
0 1575.61 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 ~1.76
94 1580.02 4,41 4,41 1-82n 2 562 2«15 9.08 2.62 2+66 1.32
181 1583.34 T:73 7:31 2-M2c 4.32 3.84 11.20 3.84 3.26 2.35
196 1584.10 8.49 8.40 6-FFn 5.00 4.00 9.97 5.00 .76 3.07
201 1584.39 8.78 8.69 6-FFn 5.00 4.04 10.24 5.00 4.15 3.70
205 1584.62 9,01 8.92 6-FFn 5., 00 4.07 10.45 5,00 4.47 4.25
209 1584.83 9.22 9.13 6-FFn 5.00 4.10 10.64 5.00 4.75 4.76
210 1584.91 9.30 9.21 6-FFn 5.00 4.11 10.71 5.00 4.86 4.96
205 1585.20 9.01 9.59 4-FFt 5.00 4.07 10.45 5.00 522 BB
201 1585.38 8.78 9.77 4-FFt 5.00 4.04 10.24 5.00 5.42 6.09
197 1585.53 8.53 9.92 4-FFt 5.DO 4.00 10.01 +5.00 5.60 6.48
El. inlet face invert 1575.61 ft El. outlet invert 1573.76 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

tk% STTE DATA **%%% CULVERT INVERT #*%%%%kkkkkdkkix

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 1575.61

OUTLET STATION (FT) 121.00

OUTLET ELEVATION (FT) 1573.76

NUMBER OF BARRELS 1

SLOPE (V-FT/H-FT) 0.0153

CULVERT LENGTH ALONG SLOPE (FT) 121.01
* %k ke kK CULVERT DATA SUMRY bl R R T S

BARREL SHAPE CIRCULAR

BARREL DIAMETER 5.00 FT

BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING’S N  0.024

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING

INLET DEPRESSION NONE




o .

~RRENT DATE: 10-11-1996 FILE DATE: 10-11-1996
ARENT TIME: 14:15:59 FILE NAME: FHO2EXST
—————————————————————————— TAILWATER R
*%%*%* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: FHO2TWE
MAIN CHANNEL ONLY FILE DATE: 07-18-1996
LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY 0
MANNING N LEFT OVER BANK 0.000
MANNING N MAIN CHANNEL 0.125
MANNING N RIGHT OVER BAN 0.000
SLOPE OF CHANNEL (FT/FT) 0.0230
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 1583.04
2 2.00 1582.00
3 17.00 1576.00
4 30.00 1574.00
5 46.00 1572.00
6 56.00 1572.00
7 69.00 1574.00
8 76.00 1574.46
9 84.00 1576.00
10 95.00 1582.00
11 103.00 1584.00
12 110.00 1584.25

*¥rkkd%x% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL.  SHEAR
(CFS) (FT)  NUMBER (FT)  (FPS)  (PSF)
0.00 1572.00 0.000 -1.99 0.00 0.00
269.70 1575.08  0.349 1.09 2.66 2.58
539.40 1576.11  0.367 2.12 3.26 3.49
809.10 1576.83  0.379 2.84 3.76 4.32
1078.80 1577.46  0.388 3.47 4.15 5.02
1348.50 1578.01  0.395 4.02 4.47 5.61
1618.20 1578.52  0.400 4.53 4.75 6.14
1731.00 1578.72  0.402 4.73 4.86 6.35
2157.60 1579.43  0.409 5.44 5.22 7.07
2427.30 1579.85  0.413 5.86 5.42 7.48
2697.00 1580.24 0.416 6.25 5.60 787

WEIR COEFFICIENT 2,67



Path: C:\P\92404004\HY8

File: FHO2EXST.LST 16:199 wa.«

EMBANKMENT TOP WIDTH (FT)

#%% UUSER DEFINED ROADWAY PROFILE

CROSS—SECTION X

COORD. NO. (FT)
1 350.00
2 435.00
3 500.00
4 630.00
5 690.00

g

(FT)
1584.00
1583.40
158 3.57
1583.90
1585.00

10=11=96 2:15:58 pm

7
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PRELIMINARY DETAILED COST ESTIMATE - 30%

Contract No.:

FCDMC 94-16

Project Nam FOUNTAIN HILLS ADMP
Project Locat Fountain Hills, Arizona

Saguaro Boulevard & Ashbrook Wash

ADMP- 03, Alternate 1: Remove Existing 3-60" CMP, Install 6-8'x4'x84' CBC

File = ADMP-03. WB2

21-May-97

UNIT
ITEM NO. ITEM DESCRIPTION UNIT PRICE QUANTIT AMOUNT
2010001 Clearing And Grubbing (1%) L.SUM | $1,348.00 1 $1,348
2020001 Removal of Structures and Obstructions L.SUM $800.00 g $2,400
2020020 Removal of Concrete Curb LFT. $2.00 270 $540
2020029 Removal of A.C. Pavement SQ.YD. $1.40 478 $669
2020201 Saw Cutting L:FT. $5.00 64 $320
2030401 Drainage Excavation CU.YD. $5.00 723 $3,615
2030501 Structural Excavation CLUYD: $8.00 15562 $12,416
2030506 | Structural Backfill CU.YD. $25.00 75 $1,875
2030902 | Borrow (Roadway Fill) CU.¥D. $7.50 465 $3,488
2050001 Grading For Pavement SQ.YD. $2.50 478 $1,195
2070001 Dust Palliative M.GAL. $100.00 1 $100
3030022 | Aggregate Base, Class 2 CU.YD. $35.00 80 $2,800
4080003 Asphaltic Concrete (Miscellaneous Structural) TON $45.00 54 $2,430
6010002 Structural Concrete (Class S) (f'c = 3,000 psi) CU. YD. $150.00 392 $58,800
6050002 Reinforcing Steel LB. $0.50 | 61758 $30,879
7010001 Maintenance and Protection of Traffic (4%) L.SUM | $5,391.00 1 $5,391
7010006 Furnish And Install Temporary Traffic Control Devices | L.SUM $809.00 1 $809
9010001 Mobilization (10%) L.SUM |$12,423.00 1 $12,423
9080140 Concrete Gutter LEE $10.00 270 $2,700
9130008 Riprap (Dumped) (12" Dia., D50) CU. YD. $64.00 165 $10,560
9240170 Contractor Quality Control (2%) L.SUM | $2,696.00 1 $2,696
9250001 Construction Surveying and Layout (2%) L.SUM $2,696.00 1 $2,696
Sub-Total $160,150
Engineering and Contingencies (15%) $24,020
TOTAL $184,170
TOTAL FUNDING REQUIRED FOR ALTERNATIVE $185,000
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CALL TWO WORKING DATS
BEFORE YOU D
1-602-263-1100
1-800-STAKE-IT

(OUTSIDE. MARKCOF A DORIMTY]

— NOTE:
PROPERTY LINES AND EXISTING UTILITY INFORMATION
WERE LOCATED FROM RECORDED PLAT MAPS AND
AVAILABLE UTILITY MAPS. SURVEY INFORMATION
2 AND BLUE STAKE DATA WERE NOT OBTAINED.
2
s
.—//
REMOVALS
[1] xxxx
XXXX
XXXX
2 T XXXX

NEW CONSTRUCTION

XXKX

XXXX
XXXX

(2]

XXXX
XXXX

XXXX

El =]

XXXX
XXXX

STA. 3+00.00 BAYFIELD DRIVE = /
STA. *8%400.00 ASHBROOK WASH /

REMOVE EXISTING 3 — 60" x 84 CMPS_/
INSTALL 6 — 8 x 4' x B4' CBCs /
Xooeiz /{,

t\‘*m

XXXX

XXXX
XXXX

] [=]

(O CURVE DATA TABLE

Fa¥ R L T
S ’ e N55°55'00" 500.00" 487.97° 265.39
¥
\\h}‘_ﬂ!f
= O\\
2.2 4) =
S
‘\ﬂ.i\‘.\\\\
\ V\\\ﬁ._
"y /
/
IJ I’I
/
3 T T
v, RO 23] : l
- N ~ & ! fe ; |
gl R SRzl NO. REVISION [ _Br | DATE
i, N ! / FLOOD CONTROL DISTRICT
Ee o 7L ; OF MARICOPA COUNTY
SRS : ; ENGINEERING DIVISION
FOUNTAIN HILLS ADMP
BAYFIELD DRIVE & ASHBROOK WASH
PROJECT NO. 94-16
& BY | DaTE
R. CONSONI | s/3/¢e8
PRELIMINARY 6. B | 6/3/95
NOT FOR CHECKED | F. BROWN | 6/3/95
k mmo \a_20 CONSTRUCTION [ GEQRGE V. SABOL CONSULTING ENGINEERS, INC.
"'“L:/ Scale in Feet in associotion with
S [REDUCED SIZE MKE ot AUGHUN KMETTY ENGINEERS, LTD.

DO NOT SCALE PLAN SHFET SHEET OF
ADMP 3 = ALTERNATE 1 1 2




1 CALL TWO WORGNG DAYS
BEFORE YOU DI

1-602-263-1100

1-B00-STAKE-IT

(DTSN MARCTPA. COUNTY)

REQUIREMENTS

EXISTING CONDITION Q100= 13B4 CFS (1995)
FUTURE CONDITION Q100= 1877 CFS (BUILD CUT)

INVERT = B4.50 :

GRADE CHANNEL
. TO DAYLIGHT .

\INVERT =’ 85.50

wsmt 13"

e T T i SR S R e e R S
CGRADE PROFILE & ¢ b oononob

REMISION DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION

FOUNTAIN HILLS ADMP
BAYFIELD DRIVE & ASHBROOK WASH
PROJECT NO. 94-16

BY DATE

8] NED | R. CONSONI £/3/96

PRELIMINARY DRAWN C. JoY 5/3/95
NOT FOR CHECKED | F. BROWN 6/3/96

CONSTRUCTION | GEORGE V. SABOL CONSULTING. ENGINEERS, INC.
in ossacigtion with
MKE' o AUGH N KMETTY ENGINEERS, LTD.

PROFILE SHEET SHEET OF
ADMP 3 — ALTERNATE 1 2 2

T A A T

LR



ALTERNATE 2



FHO3-#2.LST

shbrook wash and Bayfield Dr. ?4
1
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1896
CURRENT TIME: 12:15:24 FILE NAME: FHO3-#2
R X E-EE-E 5NN -8 E- - 5 FHWA CULVERT ANALYSIS TR L R A A R Y Lt Ak
PRSI Sb TGt mh s e i HY-8, VERSION 4.3 LEARYSnpan KSR E AT
C | SITE DATA [ CULVERT SHAPE, MATERIAL, INLET
B | e e e | e e e e — e e e e P A
L | INLET QUTLET CULVERT | BARRELS
V | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET
# | (FT) (FT) (FT) | MATERIAL (FT) (FT) n TYPE
o e i
1 |1584.50 1583.50 84.01 | 5 RCB 8.00 5..00 )12 CONVENTIONAL
2 | I
3 | |
4 | |
5 | I
6 | |
SUMMARY OF CULVERT FLOWS (CFS) FILE: FHO3-#2 DATE: 10-09-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1588.68 0 0 0 0 0 0 0 0 1
1588.70 188 188 0 0 0 0 0 0 1
1588:77 375 375 0 0 0 0 0 0 1
1588.88 563 563 0 0 0 0 0 0 1
1589.03 451 751 0 0 0 0 0 B 1

Cenc[u_g :.nn : Nof ovis +3[3P<.‘{\', }):'f 10—7"0’ or "IOD_L/QG('
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FHO3-#2.LST

/4
1589.,23 939 939 0 0 0 0 0 0 1
1589.47 e 1126 1126 0 0 0 0 0 0 1
_1589.58\U'W-1208 1208 0 0 ¢} 0 0 0 1
1590.08 1502 1502 0 0 0 0 0 0 1
1590.63 1689 1689 0 0 0 0 0 0 il
1591.26 0041877 1877 0 0 0 0 0 0 1
1592.21 2132 2132 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FHO3-—#2 DATE: 10-09-199¢
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1588.68 0.00 0 0 0.00
1588.70 0.00 188 0 0.00
1588.77 0.00 375 0 0.00
1588.88 0.00 563 0 0.00
1589.03 0.00 5 0 Q.00
1589.23 0.00 939 0 0.00
1589.47 0.00 1126 0 000
1589.58 0.00 1208 0 0.00
1590.08 0.00 1502 0 0.00
1590.63 0.00 1689 0 0...00
1597 .26 0.00 1877 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
&
2
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 12:15:24 FILE NAME: FHO3-#2
PERFORMANCE CURVE FOR CULVERT # 1 — 5 ( 8 BY 5 ) RCB
DIS— HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (£&)  (£E) (ft) <F4> (ft)  (ft) (£fps) (ft) (fps) (ft)

-------------------------------------------------------------------------------

0 1588.68 0.00 4.18 O-NF 0.00 0.00 0.00 0.00 0.00 5.18
188 1588.70 1.34 4.20 1-Sif 0.55 0.88 0.94 5.00 0.00 5.18
37 1588.7F7 2.13 4.27 1=81f 0.85 1.40 1.88 .5.00 0.00 5.18
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FHO3-#2.LST

3/4
563 1588.88 2.80 4,38 1-81f N [ 1.84 2.82 5.00 0.00 5,18
751 1589.03 3.40 4.53 1-Sif 1w 3B 222 375 5.00 0.00 5.18
939 1589.23 395 4.73 1=S1f 1.59 2:58 4.69 5.00 0.00 5.18
1126 1589.47 4,48 4.97 1-S1f 1.79 2.92 565 5.00 0.00 5.18
1208 1589.58 4.71 5.08 4-FFt 1.88 3.05 6.04 5.00 0.00 5.18
1502 1590.08 5. D5 5.58 4-FFt 2.19 3.563 7251 5.00 000 5.18
1689 1590.63 6.13 5.95 4-FFt 2.38 3. 82 8.45 5.00 000 5218
1877 1591.26 6.76 6.36 4-FFt 257 4, 10 9,39 5.00 0.00 5.18
El. inlet face invert 1584 .50 ft El. outlet invert 1583.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
*hE KR SITE DATA *hkkkk CULVERT INVERT kkhkkhhkhdkhhhrhthd
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1584.50
OUTLET STATION (FT) 84.00
OUTLET ELEVATION (FT) 1583.50
NUMBER OF BARRELS 5
SLOPE (V—FT/H—FT) 0.0119
CULVERT LENGTH ALONG SLOPE (FT) 84.01
**kk*k CULVERT DATA SUmRY E I S b S R
BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BARREL RISE 5.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (30=75 DEG. FLARE)
INLET DEPRESSION NONE
@
3
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 12:15:24 FILE NAME: FHO3-#%2

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
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FHO3-#2.LST

CONSTANT WATER SURFACE ELEVATION K

1588.68 4/q
sissligediadss iyt ysaeinry ROADWAY OVERTOPPING DATA :sisoisssmsiesssmensaimanis
WEIR COEFFICIENT 267
EMBANKMENT TOP WIDTH (FT) 60.00
*%%%* JSER DEFINED ROADWAY PROFILE
CROSS—SECTION X Y
COORD. NO. (FT) (FT)
i1 0.00 1594.00
2 21 .00 1592.93
3 74.00 1592.21
4 131,00 1594.00

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

R lr.:\\\u, c-,\',\tﬁf ‘l‘§ b . O B ST &\*t‘ ‘Af-«_\' v #\ ( Q-_’"‘"év '"*D Fk—\ C!_SJt}'\ ll \jE

Rz‘ \\‘f\->- \r‘c\\‘n 1h o Qon ser \,_\.‘l‘)\:( r_—‘,‘\"‘\-mr.::\'e S taw X \‘5* vy |
C E \ ~“- ) l \ ) 0 \ i ) }_}u.; o l
r_’)'\ ‘\’\r\\‘) L\\ '\tﬂ (AR AVE (] o2y Tl . | U0y vk i i
[..m....;e.-\.z\‘;) \"R/\{ Y \\ i..l-.i-;mn}‘;"d‘fr \ +C 16 37' (-: % _‘SI""‘L:»A_\L\ \A“‘L""i’ Vil
) ‘ ; i - e
\W\\-—’u (_* 5 A \“é‘-‘-‘? ‘\"“\/ E T k* b V@ couse e ‘"‘“\"‘f' Toad

%\t’ ‘Su\_*“"f “_:(_,.J 7 LN Q ‘L') CL-)( \V\.\‘ik QCW‘\VC\
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PRELIMINARY DETAILED COST ESTIMATE - 30%

Contract No.:
Project Name:

Project Location:

FCDMC 94-16

FOUNTAIN HILLS ADMP

Fountain Hills, Arizona

Saguaro Boulevard & Ashbrook Wash

ADMP- 03, Alternate 2: Remove Existing 3-60" CMP, Install 5-8'x5'x84' CBC

File = ADMP-03.WB2

21-May-97

Page 1

UNIT
ITEM NO. ITEM DESCRIPTION UNIT PRICE QUANTIT  AMOUNT
2010001 Clearing And Grubbing (1%) L.SUM $1,274.00 1 $1,274
2020001 Removal of Structures and Obstructions L.SUM $800.00 3 52,400
2020020 Removal of Concrete Curb LET. $2.00 250 $500 |
2020029 Removal of A.C. Pavement SQ.YD. $1.40 442 $619 |
2020201 Saw Cutting L.FT. $5.00 64 $320 |
2030401 Drainage Excavation CU.YD. $5.00 1061 $5,305 |
2030501 Structural Excavation CU.YD. $8.00 1476 $11,808
2030506 Structural Backfill CU.YD. $25.00 97 $2,425
2030902 Borrow (Roadway Fill) CU.YD. $7.50 408 $3,060
2050001 Grading For Pavement SQ.YD. $2.50 442 $1,105 |
2070001 Dust Palliative M.GAL. $100.00 i $100
3030022 Aggregate Base, Class 2 CU.YD. $35.00 74 $2,590
4090003 Asphaltic Concrete (Miscellaneous Structural) TON $45.00 50 $2,250
6010002 Structural Concrete (Class S) (f'c = 3,000 psi) CU. YD. $150.00 351 352,650
6050002 Reinforcing Steel LB. $0.50 | 53588 $26,794 |
7010001 Maintenance and Protection of Traffic (4%) L.SUM $5,097.00 1 $5,097
7010006 Furnish And Install Temporary Traffic Control Devices L.SUM $765.00 1 $765
8081008 Water Main (8") L.FT. $65.00 60 $3,900
8010001 Mobilization (10%) L.SUM $11,833.00 1 $11,833
9080140 Concrete Gutter L.FT., $10.00 250 $2,500
9130008 Riprap (Dumped) (12" Dia., D50) CU. YD. $64.00 142 $9,088
9240170 Contractor Quality Control (2%) L.SUM $2,548.00 1 $2,548
9250001 Construction Surveying and Layout (2%) L.SUM $2,548.00 1 $2,548
Sub-Total $151,479 |
Engineering and Contingencies (15%) $22,720 |
TOTAL $174,199
TOTAL FUNDING REQUIRED FOR ALTERNATIVE $175,000



1-800-STAKE-IT

(OUTSOE waCPA CONTY)

3 CALL TWO WORONG DATS
BEFORE YOU NG
1-602-263-1100

NOTE:

PROPERTY LINES AND EXISTING UTILITY INFORMATION
WERE LOCATED FROM RECORDED PLAT MAPS AND
AVAILABLE UTILITY MAPS. SURVEY INFORMATION
AND BLUE STAKE DATA WERE NOT OBTAINED,

REMOVALS

=]

XXXX
XXXX

21 XXXX
XXXX

NEW CONSTRUCTION

XXXX

(2] (]

XXXX
XXXX

=]

XXXX
XXXX

XXXX

[ [

XXXX
XXXX

STA. 3+00.00 BAYFIELD DRIVE = ',/

STA, "89'00.00 ASHBROOK WASH /

REMOVE EXISTING 3 — 60" x 84 CMPs
INSTALL 5 — B' x 5' x 84 CBCs |

XXXX

XXXX
(O CURVE DATA TABLE XXXX
O R L il

N55'55'00" 500.00° 487.97' 265.39°

k] [=]

NO. REVISION BY | DATE
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION
FOUNTAIN HILLS ADMP
BAYFIELD DRIVE & ASHBROOK WASH
PROJECT NO. 84-—-16

BY DATE
IGNED | R. CONSONI 6/3/36

PRELIMINARY | DRawN | C. JOY 6/32
NOT FOR CHECKED | F. BROWN 6/3/2

10 i 1 20 1 ," CONSTRUCTION | GEORGE V. SABOL CONSULTING ENGINEERS, INC.
Scole in Feet iy d / ’*';' in asscciation with

/ [REDUCED SIZE MKE mciaucH N IMETTY ENGINEERS, LTD. | &

DO NOT SCALE PLAN SHEET SHEET of | &

ADMP 3 — ALTERNATE 2 2|




.
BAYFIELD DRIVE

STA. 5400

ELEV. 92.17 °

f”/'f”“é)'dS'T‘Nc 3|~ E .....

1586

- GRADE CHANNEL
:TO DAYLIGHT °

4|
¥ig

......... :,...:‘..._\..‘.:‘...:.‘..5.‘..E.A..;.....j....g....5..‘.5....;.....|NSTALL 12 |(li50) Rrwp.

F_'XISTiNGPAVEMENT .........
: ' GRADE PROFILE e & & = & & oW

INVERT = 84.00

£-B00-STAKE-IT

CALL TWO WORKING DAYS
BEFORE YOU

e
-602~263-1100

(OUTSIE MARCOPA COUNTY)

REQUIREMENTS

EXISTING CONDITION Q100=
FUTURE CONDITION Q100=

1384 CFS (1995)
1877 CFS (BUILD OUT)

NQ., REVISION DATE
FLOOD CONTROL DISTPICT
OF MARICOPA COUNTY
ENGINEERING DIVISION
FOUNTAIN HILLS ADMP
BAYFIELD DRIVE & ASHBROOK WASH
PROJECT NO. 94-16
¢ Elg DATE
DESIGNED | R. CONSONI 6/3/26
PRELIMINARY | DRAWN C. JoY 8/3/98
NOT FOR CHECKED | F. BROWN 6/3/9¢8
CONSTRUCTION | GEORGE V. SABOL CONSULTING EMGINEERS, INC.
in association with
MEKE Mt AUGHUIN KMETTY ENGINEERS, LTD.
PROFILE SHEEI' SHEET OF
ADMP 3 — ALTERNATE 2 2

o




ADMP 4: Golden Eagle Boulevard / Ashbrook Wash

Ashrook Wash Culvert Inlet
Looking Downsiream Towards Golden Lagle Boulevard

Ashbrook Wash
Looking Upsiream Jowards Golden Fagle Bovlevard




;
;

Job No.: qz——l'lDLi oY econnaissance by: ¢
B e hece L7096
Job Name: Fou.dein Baltle 7
Inits. Dale

Field Reconnaissance Sheet

Site No.; ADMP 4 Roadway: Go\Aev\ Ea%\e E)odxuw.:\

AS breok Weada 128 2070 ,“ Q)O“ (LIMP

Reason for Analysis / Existing Defic'encg: Ir‘c‘c\ecﬁgk e ouluet, Over 4000 1n,,
flow Llooeds  styset cund crun by waen P(DP@‘*Y o d\j[:.:._:f-ev\"(' -

'\'O ‘*Q/xﬁ oz sl

Design Constraints and Considerations:

1) Available head, approximately:  Upstream: 6=7 it Downstream: _L_ ft.

2) Can the culvert be lowered: Upstream? o Yes, ft. 2 No
Downstream? o Yes, ft.  ®No
3) Is there any erosion visible: Upstream? = Yes, e A B

Downstream? ® Yes, fmner) # o No
Structure Modification Constraints:

4) Utilities: ey Line Cams cs\maw woe sl CA.M.{\ Dernss sl
o Goldew Eajle Blud Weoter Lines . TV Ouble, Egt?évfr.t?\\cﬂe

; J : : ; v\
lnes clas 0vdes weusis  alewe Gpldew Eanle Blud,
J

-

5) Structures: Dewnsreean  albiunnel lned  widia r;%)(a{".) Lor

erosion ;\'}fcfﬂ (A iisn

6) Right-of-Way:

7) Miscellaneous field notes. comments. or design ideas;
Mey e alnle Ao reane (owa 23" & v\ee.f}tfc\' Lavge
Adrawmeter CWMP., oossille Were  Sewser \ines mmay 2@
& ?ro‘h\em- ‘ /




ALTERNATE 1



FHO4-#1X.LST

/b

] ! l
Ashbeoolk Wash + Goledea 5OJM.5’“J (B-1>o"x 138 C”WO
CURRENT DATE: 02-27-1997 FILE DATE: 10-22-1996
CURRENT TIME: 16:06:24 FILE NAME: FHO4-#1X
HEESHEE S S S S S S S T LS R R SN FHWA CULVERT ANALYSIS U R g R AR S R L R O
PSRRI ICE SO 53 20 E - SRR S HY-8, VERSION 4.3 Ve RTSEH IO Rt TR e Sy
c | SITE DATA [ CULVERT SHAPE, MATERIAL, INLET
U |ommm e | Tt
| INLET OUTLET CULVERT | BARRELS
V | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET
# | (FT) (FT) (FT) | MATERIAL (FT) (FT) n TYPE
[ e
1 [1908.44 1906.16 138.02 | 1 1ICMP 10.00 9 .00 .024 CONVENTIONAL
2 |1908.44 1906.16 138.02 | 2 CSP 10.00 10.00 .024 CONVENTIONAL
3| |
4| |
5 | I
6 | |
SUMMARY OF CULVERT FLOWS (CFS) FILE: FHO4-#1X DATE: 10-22-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1908.44 0 0 0 0 0 0 0 0 O
1911.13 207 54 152 0 0 0 0 0 5
1912.45 413 108 305 0 0 0 0 0 4
191.3..54 620 159 459 0 0 0 0 0 3
1914.44 827 213 612 0 0 0 0 g 2
1914.67 lOvg 886 230 656 0 0 0 0 0 3
(;Onctujihn: !O*-yzqr.OKJ FOO—:/ﬂnr 0vqf+aP; %7 0.?0'@@#*



1915
1916
1917
1918
1918

1918,

.95 1240
07 1447
.43 1654
V23 1860
.99 lpg YR 2067
.60 1948

FHO4-#1X.LST

334 906
395 1053
454 1201
510 1351
557 1482
534 1414

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS

HEAD
ELEV(FT)

1908.44
1911.13
1912.45
1913.54
1914.44
1914.67
1915.95
1916.67
1917.43
1918.23

HEAD
ERROR (FT)
0.00
-0.00
-0.00
-0.01
-0.01
-0.00
-0.00
0.01

------------------------------------------------------------------------------
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

CURREN

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL QUTLET
DEPTH

T DATE: 02-27-1997
CURRENT TIME: 16:0

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

6:24

TYPE
<F4>

?/é
0 Q 0 0 g 3
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 3
0 0 0 0 27 4
0 0 0 0 OVERTOPPING
FILE: FHO4-#1X DATE: 10-22-1996¢
TOTAL FLOW % FLOW
FLOW(CFS) ERROR(CFS) ERROR
0 0 0.00
207 0 0.05
413 0 0.04
620 2 0.25
827 2 0.23
886 0 0.0l
1240 0 0.03
1447 = =011
1654 = —0, 08
1860 -0 =001
2067 A 0.06
<2> TOLERANCE (%) = 1.000
2

DEPTH
(ft)

FILE DATE: 10-22-1996
FILE NAME: FHO4-#1X

----------------------------------
----------------------------------

TAITLWATER
VEL. DEPTH VEL. DEPTH

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

DIS- HEAD- INLET  OUTLET
FLOW ELEV. DEPTH DEPTH
(cfs) (ft)  (ft) (FE)
0 1908.44 0.00 0.00
54 1911.14 2.70 2.70
108 1912.46 4.02  4.02
159 1913.55 5.11 5.11

Page 2

(fps) (ft) (fps) (ft)
0.00 0.00 0.00 0.23
7.33 1.04 5.14 3.15
9.07 1.57 6.10 4.00
10.15 2.00 6.75 4.62



FHO4-#1X.LST

213 1914.44 6.00 6.00 1-52n 2.38 2.86 1l.09 2.38 7.24 5.10
230 1914.68 6.24 6.24 1=82n 25D 2.99 11,31 2.50 P37 523
334 1915.95 T+51 T.51 1-=821# 3.16 32715 12.44 3.19 8.02 5.89
395 1916.67 8.23 8.23 1-82n 3.53 4. 13 13.10 .3:53 8.37 6:.21
454 1917.42 8.98 8.98 1-S2n 3.85 4.50 13.64 3,85 8.68 6 .51
510 1918.22 9.78 9.78 5-82n 4.15 4.80 14.06 4.15 8.96 6.79
557 1918.99 10.55 10.55 5E=852n 4.41 5.05 14.36 4.41 9,22 7.05
El. inlet face invert 1908.44 ft El. outlet invert 1906.16 ft
El. inlet throat invert 0,00 £t El. inlet crest 0.00 ft
* %k k% Kk SITE DATA * kkkk CULVERT INVERT khkkdkdhkhkhhtdhhhkix
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1908.44
OUTLET STATION (FT) 138.00
OUTLET ELEVATION (FT) 1906.16
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0165
CULVERT LENGTH ALONG SLOPE (FT) 138.02
* %k ok k% CU’LVERT DATA SU‘MIJIARY khkhkkhkdhhkkkhkdhhkhhdhhikddhddkhhtk
BARREL SHAPE USER DEFINED
BARREL SPAN 10.00 FT
BARREL RISE 9.00 FT
BARREL MATERIAL STEEL OR ALUMINUM
BARREIL. MANNING'S N 0.024 FOR SIDES AND TOP
0.018 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION NONE
2
3
CURRENT DATE: 02-27-1997 FILE DATE: 10-22-1996
CURRENT TIME: 16:06:24 FILE NAME: FHO04-#1X

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

**%%* USER DEFINED CULVERT CROSS—-SECTION — CULVERT # 1

COORDINATE X Y-TOP Y-BOTTOM

NUMBER (FT) (FT) (FT)
1 0.00 5.00 5.00
2 0.50 7.18 2.82
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FHO4-#1X.LST

414
3 1 00 8.00 2.00
4 1 ;50 8.57 1.43
5 2.00 9.00 1../G0
6 2 .50 9.33 1.00
7 3.00 9.59 1,08
8 3.50 9.77 1.00
9 4,00 9.90 1.00
10 5.00 10.00 1.0
11 6.00 9.90 1..:00
12 6.50 9.77 1..0:0
13 7.00 9.59 1..00
14 7 50 9.33 1.00
15 8.00 9.00 1.00
16 8.50 B.57 1.43
17 9.00 8.00 2.00
18 9.50 7418 2.82
19 10:00 5.: 00 500
#
4
CURRENT DATE: (02-27-1997 FILE DATE: 10-22-1996
CURRENT TIME: 16:06:24 FILE NAME: FHO4-#1X
PERFORMANCE CURVE FOR CULVERT # 2 — 2 ( 10 BY 10 ) CSP
DIS— HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL QUTLET TATILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (£t) <F4> (ft) (ft) (fps) (ft) (fps) (ft)

-------------------------------------------------------------------------------

1351 1918.23 79 79 1-82n 5.50 6:23 15,12 i .96 79
1482 1918.99 10.55 10.55 5-82n 5.83 6.53 15.47 .87 22 05
El. inlet face invert 1908.44 ft El. outlet invert 1906.16 ft
El. inlet throat invert 000 £t El. inlet crest 0,00 FE

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
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FHO4-#1X.LST

S/
*kkkk SITE DATA * % % k% CULVERT INVERT hkhkrErkhdrrrrhkdhk
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1908.44
OUTLET STATION (FT) 138.00
OUTLET ELEVATION (FT) 1906.16
NUMBER OF BARRELS 2
SLOPE (V—FT/H—FT) 0.0165
CULVERT LENGTH ALONG SLOPE (FT) 138.02
dkkkk CULVERT DATA SUM'_M:ARY khkhkdhhkddhkhhrdkhdddtrhhhhhd
BARREL SHAPE CIRCULAR
BARREL DIAMETER 10.00 FT
BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED TO CONFORM TO SLOPE
INLET DEPRESSION NONE
#
5
“URRENT DATE: 02-27-1997 FILE DATE: 10-22-1996
.URRENT TIME: 16:06:24 FILE NAME: FHO4-#1X
PAS AR ATR SRR e S TAILWATER feidasEied g n i e B
*%*%** [USER DEFINED CHANNEL CROSS—SECTION FILE NAME: FHO4TWE
MAIN CHANNEL ONLY FILE DATE: 07-18-1996
LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY 0
MANNING N LEFT OVER BANK 0.000
MANNING N MAIN CHANNEL 0.045
MANNING N RIGHT OVER BAN 0.000
SLOPE OF CHANNEL (FT/FT) 0.0154
CROSS—-SECTION X ¥
COORD. NO. (FT) (FT )
1 0.00 1918.39
2 6.00 1916.00
3 17.00 1912.00
4 35.00 1908.00
5 40.00 1906.39
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FHO4—-#1X.LST

/¢
6 50.00 1908.00
7 105 .00 1918.00
8 11100 1919.47

*¥*%%%k** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 1906.39 0.000 0.23 0.00 0.00
206.70 1909.31 0.756 3.15 5.14 .35
413.40 1910.16 0.789 4.00 610 1.74
62010 1910.78 0.809 4.62 675 203
826.80 1811.26 0.824 510 724 20526
886.00 1911.39 0:827 5.23 737 2432
1240.20 1912.05 0.845 5:.89 8 .02 2.63
1446.90 1912.37 0.854 6.21 8.37 2.80
1653 .60 1912.67 0.862 6451 8.68 2.96
1860.30 1912.95 0.868 6.79 8.96 < i
2067.00 1913.21 0.874 708 9.22 3.25
iRt rIIMIIss st sty ROADWAY OVERTOPPING DATA rstgssissgtoretotnssrsesy
WEIR COEFFICIENT 2 BT
EMBANKMENT TOP WIDTH (FT) 84.00
*%%%% [JSER DEFINED ROADWAY PROFILE
CROSS—-SECTION X ¥
COORD. NO. (FT) (ET
1 670.00 1920.40
Z 700.00 1919.85
3 735,00 1918.60
4 840.00 1919.00

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
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PRELIMINARY DETAILED COST ESTIMATE - 30%

Contract No.:
Project Name:
Project Location

FCDMC 94-16

FOUNTAIN HILLS ADMP

Fountain Hills, Arizona

Golden Eagle Boulevard & Hesperus Wash

ADMP- 04, Alternate 1: Remove Existing 60" CMP, Install 3-120"x136' CMPs

File = ADMP-04 WB2

21-May-97

UNIT

ITEM NO. ITEM DESCRIPTION UNIT PRICE  QUANT AMOUNT
2010001 Clearing And Grubbing (1%) L.sUM | $1,435.00 1 $1,435
2020001 Removal of Structures and Obstructions L.SUM $800.00 1 $800
2020020 Remaoval of Concrete Curb LFT. $2.00 | 180 3360
2020029 Removal of A.C. Pavement SQ.YD. $1.40 | 599 $839
2020201 Saw Cutting L.FT. $5.00 | 120 $600
2030401 Drainage Excavation CU.YD. $5.00 | 91 $485
2050001 Grading For Pavement SQ.YD. $2.50 | 599 $1,4¢8
2070001 Dust Palliative M.GAL. $100.00 1 $100
3030022 Aggregate Base, Class 2 CU.YD. $35.00 [ 100 $3,500
4090003 Asphaltic Concrete (Miscellaneous Structural) TON $45.00 | 224 $10,080
5010079 Pipe, Corrugated Metal, 108" LFTe $230.00 | 408 | $93,840
5050068 Manhole (MAG Det. 420 & 424) EACH | $2,400.00 3 $7,200
5050201 Reset Frame And Cover For Manhole EACH $275.00 1 $275
7010001 Maintenance and Protection of Traffic (4%) L.SUM | §$5,738.00 1 $5,739
7010006 Furnish And Install Temporary Traffic Control Devices L.SUM $861.00 1 $861
8081008 Water Main (8") L FT. $65.00 | 90 $5,850
8080397 Pipe (FVC) (8") (SDR 35) LT, $35.00 | 240 $8,400
9010001 Mobilization (10%) L.SUM | $14,347.00 1 $14.347
9080140 Concrete Gutter EET. $10.00 | 180 $1,800
9130008 Riprap (Dumped) (12" Dia., D50) CU. YD. $64.00 | 123 $7.872
9240170 Centractor Quality Control (2%) L.SUM | $2,869.00 il $2,869
9250001 Construction Surveying and Layout (2%) L.SUM | $2,869.00 1 $2,869

Sub-Total $171,588

Engineering and Contingencies (15%) $25,740

TOTAL $197,328

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $198,000

Page 1



60" X.133' CMP
P

QOVE EXISTING 1 —
o

A
P - s _oAWRR
// -
e » -
CONTOUR INTERVAL — 2 FT. a3 e
et //,
> s i o
i R _//_//
o / "y
STA. 7+00.00 GOLDEN EAGLE BLVD. = e T @
STA. 5+00.00 ASHBROOK WASH //' W
INSTALL 3 — 120" X 135" CMP, 17°_SKE - 2 .
\EAVE BOTTOM 1' OF ONE INSTALLED CMP e

Y \
A e, N \
o T
S
W
(O CURVE DATA TABLE
; A R L T
1 N26'55'00" 600.00° 281.87° 143.59
. ‘\\ 2 N22°35'00" 800.00° 236.49" 118.80°
A \
y \ o \
S
L W o
\ @w\ \S
° \ \ \\ \\\\
' \ \ ! N
A NEW SEWER MANHOLE % A
) ] \ \ was
¢ 3
o Vo ;
@ \ —
-
oS
10D 10 20
b.d Scale in Fest REDUCED SIZE
o

DO NOT SCALE

CALL TWO WORKING DATS

BEFORE YOU DIC
1-602-263-1100
1-B00-STAKE-IT

(CUTSEE MARBOOPA COUMTY)

NOTE:

PRCPERTY LINES AND EXISTING UTILITY INFORMATION
WERE LOCATED FROM RECORDED PLAT MAPS AND
AVAILABLE UTILITY MAPS. SURVEY INFORMATION
AND BLUE STAKE DATA WERE NOT OBTAINED.

REMOVALS

=]

XXXX
XXXX

XXXX
XXXX

[~]

NEW CONSTRUCTION

XXXX

(o] []

XXXX
XXXX

XXXX
XXXX

XXX

XXXX
XXXXX

R [

XXXX

XXXX
XXXX

] [=]

3 | ]
2 | |
|
N1O.i REVISION | BY DATE
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY ‘
ENGINEERING DIVISION
FOUNTAIN HILLS ADMP \
GOLDEN EAGLE BLVD. & ASHBROOK WASH |
PROJECT NO. 94-186
i BY BATE
GNED | R. CONSONI 6/3
PRELIMINARY DRAWN | C. JOY 5/3,
NOT FOR CHECKED l F. BROWN 6/3/8¢

CONSTRUCTION [ GEORGE v ERS
in agssociation with

IVﬁ{E McL AUGHLIN KMETTY ENGINEERS, LTD.

. SABOL CONSULTING ENGINEERS, INC. |

PLAN SHEET

ADMP 4 — ALTERNATE 1 P 2

SHEET OF |




€

ELEV. 19.85  @OLDEN EAGLE BLVD. 1-G02- 2631 100
STA. 5400 1-800~STAKE-IT
1920 l / K 1920 (TSR MAMIESEA COUN
—_— ¥
—
e MR
1918 1918
REQUIREMENTS
EXISTING EXISTING CONDITION Q100= 1879 CFS (1995)
1916 FLOWLINE PROFILE 1916
FUTURE CONDITION Q100= 2067 CFS (BUILD OUT)
1914 1914
1912 1912
1910 1910
PAVED INV. = 06.16
1908 PIPE INV. = 05.16 : 19p5
GRADE CHANNEL g o e / :
1906 T0O MATCH EXISTING PIPE INV. = 08.44 / INSTALL 12" (D50) RIPRAP 1906
REPLACE EXISTING 1 — 60" CMP
WITH 3 — 10" x 136" CMP (BOTTOM 1° PAVED)
1904 e 1904
. i
INSTALL 12" (050) RIPRAP ASHBROOK WASH
3400 4+00 5400 6+00 7+00
1924 \ 1924
\ N\ ¢
) \ ASHBROOK WASH
1922 Ne N ; STA, 7400 1922
X EXISTING PAVEMENT
NN \ ; ELEV, 19.85 GRADE PROFILE
< i T
1920 y ~ch | 1920
. S
I Ty —— | =T
. i o SO V== -t — se— A
1918 Sen_ ! i 1918
3 1
o
e
1916 S ot
% 3
1914 EXISTING 60" CMP I e 1914 2
e : el | o ISTRCTER 3
""" ° {57 SEWER LINE e NO. . REVISION BY DATE
Sl IR e e FLOOD CONTROL DISTRICT
1912 = 1912 OF MARICOPA COUNTY
TGN NG NS J
ASPHALT PAVING ENGINEERING DIVISION
FOUNTAIN HILLS ADMP
GOLDEN EAGLE BLVD. & ASHBROOK WASH
1910 PAVED INVERT = 08.36 1910 PROJECT NO. 84-16
PIPE INV. 07.36 | PRELIMINARY 1
1908 \ 1908 NGT FOR : F :
CONSTRUCTION | GEORGE ¥ SABOL ULTING EMGINEERS, IMC
: e . i MKE in as tior with
REDUCED SIZE McLAUGHLIM KMETTY ENGINEERS, LYD.
GOLDEN EAGLE BOULEVARD DO NOT SCALE PROFILE SHEET SHEET OF
2400 6+00 7+00 8400 9+00 ADMP 4 — ALTERNATE 1 % 9




ALTERNATE 2



1
/3
Ashbrock Wash & Golden Eagle Blvd. (2-12'x8'x138' CBCs)
CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996
CURRENT TIME: 16:45:44 FILE NAME: EH 2

—————————————————————————— FHWA CULVERT ANALYSIS e
—————————————————————————— HY-8, VERSION 4.3 e

| € | SITE DATA | CULVERT SHAPE, MATERIAL, INLET I
I R ——— e |
| L | INLET OUTLET CULVERT | BARRELS |
| v | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET |
[ # | (¥T) (ET) (ET) | MATERIAL (ET) (F'T) n TYER |
T R — Y |
| 3 |1969,34 18906.16 138.04 | 2 RCB 12.00 8.00 .012 CONVENTIONAL|
| 2 | l |
| 31 ! r
| 4 | | !
|5 | | 1
| 61 1 |
SUMMARY OF CULVERT FLOWS (CES) FILE: FHO4-#2 DATE: 10-09-1936
ELEV (FET) TOTAL 1 p 3 -4 3 & ROADWAY ITR
1509.34 0 0 0 0 0 0 0 0 1
1811.33 207 207 0 0 0 0 0 0 1
1912.49 413 413 0 0 0 0 0 g
1913.48 620 620 0 0 0 0 0 o 1
1514.39 827 827 0 0 0 0 0 0 1
1914.63 886 886 0 0 0 0] 0 0o 1
1916.00 1240 1240 0 0 0 0 0 0 I
1816.76 1447 1447 0 0 0 0 0 0 1
1917 .53 1654 1654 0 0 0 0 0 0 1
1918.33 1860 1860 0 0 0 0 0 0 1
1519.03 2067 2032 0 0 0 0 0 34 4
1.91.8..60 1827 1927 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTICN ERRORS FILE: FHQ4-#2 DATE: 10-09-1%%6
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFES) ERRCR (CFS) ERROR
1909.34 0.00 0 0 0.00
1937 .38 0.00 207 0 0.00
1812.49 0.00 413 0 0.00
1913 .48 0.00 620 0 0.00
1914.39 0.00 827 0 0.00
1914.63 0.00 886 0 0.00
1916.00 0.00 1240 0 0.00
1916.76 0.00 1447 0 0.00
19717 .:53 0.00 1654 0 0.00
1918.33 0.00 1860 0 0.00
1919.03 -0.00 2067 it 0.06
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

Conclusions: 10-yr O.K. 100-yr overtops, 57 093 'Fez‘f“‘



CURRENT DATE: 10-09-199%96 FILE DATE: 10-08-1996
CURRENT TIME: 16:45:44 FILE NAME: FHO4-#2

DIS~ HEAD- INLET OUTLET
CHARGE WATER CONTRCL CONTROL FLOW NORMAL CRITICAL OQUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft:) (ft) (ft) <F4> (£t) (ft) (fps) (ft) (fps) (Et)
0 1909.34 0.00 0.00 OQ-NF 0.00 0.00 0.00 0.00 0.00 0.23
207 1911.33 1.99 1.98 1-82n 0.58 1.32 32,73 0.68 &.14 3.E5
413 1912.49 3.18 3.15 1-S2n 0.98 2,00 1528 1,48 .10 4.00
620 1913.48 4.14 4.14 1-S2n 1.28 2.5 16.984 1.53 .75 4.62
827 1914.39 5.05 5.05 1-82n 157 3.34 18.05 1.91 7.24 5,10
886 1914.63 5.29 5.29 1-S2n 1.65 3.49 18.82 2.031 7237 5,23
1240 1916.00 6.66 6.66 1-S2n 2 .05 4.37 19.68 2.62 802 5.89
1447 1916.76 7.42 7.42 1-+82n 2.28 4.84 20.33 2.97 8.37 ©.21
1654 1917. 53 8.19 8.19 5-S2n 2 ;50 5.289 o8l 3.29 8.68 6.51
1860 1918.33 8.99 8.99 5-52n 2706 5.73 21.44 3.61 8.96 6.79
2032 1918.03 9.69 9.69 5-S2n 2.87 6.07 21.84 3.88 9.22 7.05
El. inlet face invert 1909.34 ft El. ocutlet invert 1906.1l6 ft
El. inlet throat invert Q.00 £ El. inlet crest 0.00 ft

e e e e e e e e e e e e e e e e e e . e e o T S . e e e e e o e

#*%%% STTE DATA ***** CULVERT INVERT ****#x*¥*xswix

INLET STATION (EFT) 0.00
INLET ELEVATION (FT) 1909.34
QOUTLET STATION (FT) 138.00
OUTLET ELEVATION (FT) 1906.16
NUMBER OF BARRELS 2
SLOFE (V-FT/H-FT) 0.0230
CULVERT LENGTH ALONG SLOPE (FT) 138.04

*kkxk CULYERT DATA SUMMARY **kkdkkkkkhhhhrshkrhhrrdhk

BARREL SHAPE BOX

BARREL SPAN 12. 00 ET
BARREL RISE 8.00 ET
BARREL MATERIAL CCNCRETE
BARREL MANNING'S N 0.012

INLET ‘TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION NONE



3

Ly

CURRENT DATE: 10-09-1996 FILE DATE: 1C0-09-1996

CURRENT TIME: 16:45:44 FILE NAME: FHO4-#2
—————————————————————————— TAILWATER A i e S e e S
***%%* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: FHO4TWE
MAIN CHANNEL ONLY FILE DATE: 07-18-1996
LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY Q
MANNING N LEFT OVER BANK 0.000
MANNING N MAIN CHANNEL 0.045
MANNING N RIGHT OVER BAN 0.000
SLOPE OF CHANNEL (FT/FT) 0.0154
CROSS-SECTION X X
COORD. NO. (BT (FT)
i 0.00 1818.39
2 6.00 1916.00
3 17.00 1812.00
4 35.00 1508.00
5 40.00 1506.39
6 50.00 1508.00
7 105.00 1818.00
8 111.00 1819.47

*rxkkk* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.s.E. FROUDE DEPTH VEL. SHERR
(CFS) (FT) NUMBER (F'T) {(EPS) (PSF)
0.00 1906.39 0.000 .23 0.00 0.00
206-70 1909..31 G. 756 3..18 S 1.38
413.40 1910.16 0.789 4.00 6.10 1.74
620.10 1910.78 0.809 4.862 6715 2.03
826.80 1911..26 0.824 5.10 T2k 2.26
886.00 1911.39 0.827 5.23 37 232
1240.20 1912.05 0.845 5.89 8.02 2.63
1446.90 1912..37 0.854 6.21 837 2.80
1653.¢€0 1912.67 0.862 6.51 8.68 2.96
1860.30 1912.985 0.868 .79 8.96 S 1L
2067.00 1913.21 0.874 T 08 9 .22 2. 28

WEIR COEFFICIENT 2.67
EMBANKMENT TOP WIDTH (FT) 84.00
***%* USER DEFINED ROADWAY PROFILE
CROSS—-SECTION X i
COORD. NO. (ET) (FT)
X 670.00 1920.40
2 700.00 1219.835
3 735.00 1918.60
4 840.00 1919.00



PRELIMINARY DETAILED COST ESTIMATE - 30%

Contract No.:

Project Name:
Project Location:

FCDMC 94-16

FOUNTAIN HILLS ADMP

Fountain Hills, Arizona

Golden Eagle Boulevard & Hesperus Wash

ADMP-04, Alternate 2: Remove Existing 1-60" CMP, Install 2-12'x8'x136' CBC

File = ADMP-04.WB2

21-May-97

UNIT .
ITEM NO. ITEM DESCRIPTICON UNIT PRICE QUANTITY  AMOUNT "
I
2010001 Clearing And Grubbing (1%) L.SUM $1,934.00 1 $1934 |
2020001 Removal of Structures and Obstructions L.SUM $800.00 1 $800
2020020 Removal of Concrete Curb LFT. $2.00 180 $360
2020029 Removal of A.C. Pavement SQ.YD. $1.40 599 $839
2020201 Saw Cutting L.FT. $5.00 120 $600
2030401 Drainage Excavation CU.YD. $5.00 66 $330
2030501 Structural Excavation CU.YD. $8.00 3049 $24, 392
2030506 Structural Backfill cuU.YD. $25.00 567 314175 |
2030902 Borrow (Roadway Fill) CU.YD. $7.50 640 $4,800 |
2050001 Grading For Pavement SQ.YD. $2.50 599 $1,498 |
2070001 Dust Palliative M.GAL. $100.00 1 $100 |
3030022 Aggregate Base, Class 2 CcU.YD. $35.00 100 $3,500 |
4080003 Asphaltic Concrete (Miscellaneous Structural) TON $45.00 100 $4,500 |
5050068 Manhole (MAG Det. 420 & 424) EACH $2,400.00 3 $7,200 |
5050201 Reset Frame And Cover For Manhole EACH $275.00 1 $275 |
6010002 Structural Concrete (Class S) (f'c = 3,000 psi) CU. YD. $150.00 490 $73,500 |
6050002 Reinforcing Steel LB. $0.50 684814 $32,457 |
7010001 Maintenance and Protection of Traffic (4%) L.SUM $7,735.00 1 $7,735 |
70100086 Furnish And Install Temporary Traffic Contrel Devices L.SUM $1,160.00 1 $1,160 |
8081008 Water Main (8") L.FT. $65.00 90 $5,850 |
8080397 Pipe (PVC) (8") (SDR 35) L EL. $35.00 240 $8,400 |
9010001 Mobilization (10%) L.SUM $19,338.00 1 $19,338 |
9080140 Concrete Gutter L.FT. $10.00 180 $1,800 |
9130008 Riprap (Cumped) (12" Dia., D50) CU. YD. $64.00 125 $8,000 |
9240170 Contractor Quality Control (2%) L.SUM $3,868.00 1 $3,868 |
9250001 Construction Surveying and Layout (2%) L.SUM |  $3,868.00 1 $3,868
Sub-Total $231,278
Engineering and Contingencies (15%) $34,690
TOTAL $265,968
|
TOTAL FUNDING REQUIRED FOR ALTERNATIVE $266,000

Page 1



( CALL TWO WORKING DATS
BEFORE TOU DIG

1-602-263-1100

1-B00-STAKE~IT

(OUTSOE. MARKCIP A COLNTY)

NOTE:

PROPERTY LINES AND EXISTING UTILITY INFORMATION
WERE LOCATED FROM RECORDED PLAT MAPS AND
AVAILABLE UTILITY MAPS. SURVEY INFORMATION
AND BLUE STAKE DATA WERE NOT OBTAINED.

CONTOUR INTERVAL =

2 FT.

REMOVALS

N — XXXX
\ STA. 7+00.00 GOLDEN EAGLE BLVD. = [] XXXX

5 . STA. 5+00.00 ASHBROOK WASH P
ey INSTALL 2 — 12' x 8" x 136" CBC, J7SKEW XXXX
XXXX

~5EMOVE EXISTING 1 ~ 60" x 133-CMP

NEW CONSTRUCTION

XXXX |

(] [«]

XXXX I
XXXX

XXXX
XXXX

XXX

(=] [e]

XXXX
XXXXX

XXXX

2] [=]

XXXX
XXXX

R/
57

(O CURVE DATA TABLE

ADMP 4 — ALTERNATE 2

No. A R L i 5
1 N2655'00° 600.00° 281.87 143.59' ;
. 2 N22'35°00" 600.00° 236.48' 116.80"
- ‘ G L ¢ \ 3
 \ORE VTR 2o L S o :
NN \\ s homess oy, NO. REVISION T BY | DATE
W\ X\ Gt
\\ bk % NEW SEWER MANHOLE ENGINEERING DIVISION
i o5 % FOUNTAIN HILLS ADMP
i N % GOLDEN EAGLE BLVD. & ASHBROOK WASH
o % PROJECT NO. 94-16
— %, EN i
\‘ DESIGNED | R. CONSONI
N PRELIMINARY | DRAWN | C. JOY.
\‘ NOT FOR CHECKED F. BROWN s 12
¥ CONSTRUCTION | GEORGE V. SABOL CONSULTING ENGINEERS, INC. [
\ 10 0 10___20 in associagtion with |f
o8 Y Scale in Feet REDUCED SIZE MEKE Mo AUGHLIN KMETTY ENGINEERS, LTD. |-
< DO NOT SCALE

PLAN SHEET ng it




¢
ELEV. 19.85 GOLDEN EAGLE BLVD.

| CALL TWO WOHRING DAYE
BEFORE vOU NG

1-602-263-1100

1-B00-STAKE-IT

STA. 5+00
1950 K 1920 (TS Wik, G
1918 1218
REQUIREMENTS
EXISTING ISTING CONDITI -
ig1s B o it V§ii EXISTING CONDITION Q100= 1879 CFS (1995)
FUTURE CONDITION Q100= 2067 CFS (BUILD OUT)
1914 1914
1912 1912
1910 o 1910
—-"'7:;-)gE,WE E/U | =
INY. = 06.16 B
GRADE CHANNEL TO
1908 “~._MATCH CULVERT INVERT 1908
GRADE CHANNEL 2
1O MATCH EXISTING INSTALL 12" (D50) RIPRAP
1906 1906
Py, (55, REPLACE EXISTING 1 — 60" CMP
— r WITH 2 — 12" x 8" x 136" CBC
1904 pEl BEN S e 1904
B /’ 2
INSTALL 727 (DS0) RIPRAR/ ,-L—|
ASHBROOK WASH
3+00 4+00 5400 6+00 7400
1924 E 1924
LN
\ e ()
W N ASHBROOK WASH EXISTING PAVEMENT
1922 i \ N STA. 7400 GRADE PROFILE 1922
N . 19.85 /
—~
1920 L / : 1420
ey __L( P = maad —
———
1218 : 1918
e B |8 = AT
1916 SR TS E 1916
ST =g |
5 3 ]
1914 EXISTING 60" CMP - 1914 5
e e T 1
hilE " « S 15" 'SEWER LINE _ = o= — NO. — REVISION i BY | DATE
‘ e T FLOOD CONTROL DISTRICT
1912 Ea == — OF MARICOPA COUNTY
U ENGINEERING DIVISION :
INVERT = 08.05 | [ FOUNTAIN HILLS ADMP
GOLDEN EAGLE BLVD. & ASHBROOK WASH
1910 \ | 1910 PROJECT NO. 94-16 -
\ J || ! s, = e W
: |/ ‘| oc =
1908 1908 e
) - " |
'V : .E. - " I‘\‘ | & BSSTLIghior $.iF
| ] | " EERC 1
§ REDUCED SIZE | MKE weisueHun kuerTy erigivzzss, L0
GOLDEN EAGLE BOULEVARD DO NOT SCALE PROFILE SHEET SHEST IF
2400 5+00 7+00 8+00 ADMP 4 ALTERNATE 2 =

9+00




ADMP 5: Fountain Hills Boulevard / Balboa Wash

Balboa Wash Culvert Outlet
Looking Upstream Towards Fountain Hills Boulevard

Balboa Wash
Looking Upsiream From Fountain Hills Boulevard




Job No- Sleh s Reconnaissance by:
b - 1 T c- ?
Job Name: Yosawdes va »{ he Re 20

b
LS,
Inits. Date

Field Reconnaissance Sheet

Site No.: E‘M Roadway: Fc:uv."(c:w\ \'ln\\j %ﬁ vdl.

Bal bou  Weasin 720 | 780 | 2-54" Cmp

Reason for Ana]ysm / Existing Deficiency: Tuade,ude culuer C‘v-?aa\‘{"f
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Design Constraints and Considerations:

1) Available head. approximately:  Upstream: ~Z5 fi.  Downstream: Z_ ft.

2) Can the culvert be lowered:

Upstream? 0O Yes, — ft. = No
Downstream? ® Yes, 4 __ft. O No
3) Is there any erosion visible: Upstream? & Yes, ﬁMﬁ)ft. o No
Downstream? & Yes, —4° _ft. O No

Structure Modification Constraints:

4) Utilities: Sewer Vives run Citvons Mae wsasla soad &\evxc.
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5) Structures:

6) Right-of-Way:

7) Miscellaneous field notes, .comments, or de51gn ideas: , .
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FHO5-#1.LST

V7
"alboa Wash & Fountain Hills Blvd. (6-54"x120' CMPs)
il
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-199¢6
CURRENT TIME: 09:33:35 FILE NAME: FHO5-#1
P R R - R G R IR FHWA CULVERT ANALYSIS -2 8- AN ORI B8 8 B R R
S-S LSS R EE TR E R EN S T HY-8, VERSION 4.3 G50 R 0N B AN SR 2R SUE BB A g
C ] SITE DATA | CULVERT SHAPE, MATERIAL, INLET
I e
L | INLET QUTLET CULVERT | BARRELS
v ! ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET
# \ ({FT) (FT) (FT) | MATERIAL (FT) (FT) n TYPE
e e e
1 [1625.10 1624.10 120.00 | 4 CSP 4.50 4.50 .024 CONVENTIONAL
2 |l625.40 1624.01 120.01 | 1 CSP 4.50 4.50 .024 CONVENTIONAL
3 |1625.09 1624.15 120.00 | 1 CSP 4.50 4.50 .024 CONVENTIONAL
4 | |
5 | |
6 | |
SUMMARY OF CULVERT FLOWS (CFS) FILE: FHO5-#1 DATE: 10-09-199¢6
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1625.10 0 0 0 0 0 0 0 0 0
1626.75 75 53 8 13 0 0 0 0 3
1627.43 149 100 23 26 0 0 0 0 2
1628.05 224 155 30 39 0 0 0 0 3
1628.56 299 206 41 52 0 0 0 0 3
1629.03 374 256 53 65 0 0 0 0 3
Conclusion: No+ ot/@(‘-’efajjqj oy je=vtar or loo- y Lo~
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FHO5-#1.LST

>
1629.28 /O YR 417 286 61 72 0 0 0 g 2
1629.90 523 356 77 89 0 0 0 0 2
1630.35 598 406 91 101 0 0 0 0 5
1631.33 672 443 119 110 0 0 0 0 3
1632.04 (/D YR 747 498 126 124 0 0 0 0 2
1632.70 816 544 137 135 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FHO5-#1 DATE: 10-09-1996
HEAD HEAD TOTAL FLOW $ FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR (CFS) ERROR
1625.10 0.00 0 0 0.00
1626.75 -0.00 75 0 0.07
1627.43 -0.01 149 1 0.49
1628.05 0.00 224 -0 -0.05
1628.56 -0.00 299 0 0.02
1629.03 0.00 374 -1 -0.29
1629.28 0.01 417 -1 -0.29
1629.90 -0.01 523 i 0.20
1630.35 0.00 598 -0 -0.07
1631.33 0.00 672 ={ -0.00
1632.04 0.00 747 -0 -0.07
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
&
2
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:33:35 FILE NAME: FHO5-#1
PERFORMANCE CURVE FOR CULVERT # 1 — 4 ( 4.5 BY 4.5 ) CSP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TATILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft)} (fps) (ft)

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
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FHO5-#1.LST

206 1628.56 3.19 3.46 2-M2c 2432 2.06 722 2.086 6:75 =1 .72
256 1629.03 3.66 3.93 2-M2¢ 2.66 2:32 T+74 2:32 6.83 —-1.34
286 1629.29 3.93 4.19 2-M2c 2.87 2.46 8.085 2.46 6.91 —1.,17
356 1629.90 4.61 4.80 2-M2c 3.39 2.76 8.70 2.76 Tw LB —0.81
406 1630.35 .13 5.25 2-M2c¢ 3.93 2.95 9.19 2.95 7.31L =0.60
443 1631.33 5 .54 6.23 6—-FFn 4 .50 3.09 6.97 4.50 7.47 -0.41
498 1632.03 6.20 693 6—FFn 4.50 3.27 7.82 4.50 7.62 —0.24

El. inlet face invert 1625 .10 £t El. outlet invert 1624.10 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

*kdkk* GTITE DATA **%**%* CULVERT INVERT *#%%%kkhkkkskkskkx

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1625.10
OUTLET STATION (FT) 120.00
OUTLET ELEVATION (FT) 1624.10
NUMBER OF BARRELS 4
SLOPE (V-FT/H-FT) 0.0083
CULVERT LENGTH ALONG SLOPE (FT) 120.00
kkhkk k% CULVERT DATA SUMMARY A A SRS AR EEEEEE ST SRR TR EE
BARREL SHAPE CIRCULAR
BARREL DIAMETER 4.50 FT
BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S N  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE
. 3
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:33:35 FILE NAME: FHO5-#1
PERFORMANCE CURVE FOR CULVERT # 2 - 1 ( 4.5 BY 4.5 ) CSP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <F4> (ELY  (fE) (fps) (Ft) (fps) (Ft)

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
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FHO5—-#1.LST

ﬁ@

8 1626.75 | 1.85 2=M2e 0.80 0.79 4.36 0.79 4,50 =3.08
23 1627.42 202 2,02 1=82n P 7 1. 37 5:68 1.37 5.78 —2,54
30 1628.05 2%:31 2:65 2=M2c¢c 155 1 .55 613 155 6:867 —=2:.138
41 1628.57 2:78 3.17 2-M2¢ 1.86 1.84 .71 1.84 B. 75 —1.63
53 1629.04 3.25 3.64 2-M2c 2.15 23 4.1 T30 211 6.83 =-1.25
61 1629.29 FB3 3.89 2-M2c 2«33 2 27 T+58 2,27 6.91 —-1.,08
77 1629.89 4.14 4.49 2-M2c 2:70 2 .56 8.27 2.56 Telh =0,72
91 1630.35 4.70 4,95 2-M2c 3.04 280 8.80 2.80 7:31 =681

119 1631:32 5.92 5:85 2-M2¢ 3.90 S el g.83 3.21 .37 —8.32
126 1632.04 6.28 6.64 6-FFn 4.50 3.30 7.94 4.50 7.62 —0.15
El. inlet face invert 1625.40 ft El. outlet invert 1624.01 ft
El. inlet throat invert 0. 00 £ El. inlet crest 0.00 ft

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

*%kkk+* GITE DATA ***%* CULVERT INVERT **kxkx%kkkkkdkkksk

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1625.40
OUTLET STATION (FT) 120.00
OUTLET ELEVATION (FT) 1624.01
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0116
CULVERT LENGTH ALONG SLOPE (FT) 120.01
bk k% CULVERT DATA SUmRY R A S SR EEEEE T EE LT LR TR LR
BARREL SHAPE CIRCULAR
BARREL DIAMETER 4.50 FT
BARREL MATERIAL CORRUGATED STEEL
BARREL, MANNING'S N  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE
@
4
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:33:35 FILE NAME: FHOS5—#1
PERFORMANCE CURVE FOR CULVERT 4 3 — 1 ( 4.5 BY 4.5 ) CSP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft)  (ft) (fps) (ft) (fps) (ft)
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FHO5-#1.LST

------------------------------------------------------------------------------
------------------------------------------------------------------------------

0 1625.09 0.00 0.00 O-=NF 0.00 0.00 0.6 0.00 0.00 —4.15
1.3 1626.75 1«56 1.66 2-M2c L 12 1,02 4,92 1.02 4,50 =3.19
26 1627.44 5 L 2.3 2-MZe 1.60 1.44 5.87 1.44 5.78 =2.,68
39 1628.06 s Joh 2.97 2-M2c 2.01 1.80 6.59 1.80 6:67 —2,27
52 1828.57 o (7 i 3.48 2-M2c 2.38 2408 7.24 2.08 6.75 —1.77
65 1629.04 3.69 3.95 2-M2e 2.74 2.34 7.78 2.34 6.83 -1.39
72 1629.29 3.95 4.20 2-M2c 2.94 2.46 8.07 2.46 6.91 =1.22
89 1629.90 4.61 4.81 2-M2c 3.49 2578 8.70 2.786 7+15 =0:86
101t 1630.32 510 5.23 2-M2¢ 4.07 2.94 9.16 2.94 731 —B<85
110 1631.32 i i 6.23 6—-FFn 4.50 3.08 6.90 4.50 747 —0.46
124 1632.03 6.l5 6.94 6-FFn 4.50 326 T 71 450 7.62 =0.29
El. inlet face invert 1625,09 ft El. outlet invert 1624.15 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
% k% kk S']_'TE DATA * %k kk CULVERT IN’VERT kR hhhhhhhw
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1625.009
OUTLET STATION (FT) 120.00
OUTLET ELEVATION (FT) 1624.18
NUMBER OF BARRELS 1
SLOPE (V-FT/H~FT) 0.0078
CULVERT LENGTH ALONG SLOPE (FT) 120.00
*kkkk CULVERT DATA SUMI{[ARY ER R R R T
BARREL SHAPE CIRCULAR
BARREL DIAMETER 4.50 FT
BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE
@
5
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:33:35 FILE NAME: FHOS-#1
PRI AR IR N AT A m A TAILWATER AR RS R S R R N R B

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
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FHO5-#1.LST

¥**%%% USER DEFINED CHANNEL CROSS—-SECTION

MAIN CHANNEL ONLY

LEFT CHANNEL BOUNDARY

RIGHT CHANNEL BOUNDARY

MANNING N LEFT OVER BANK

MANNING N MAIN CHANNEL

MANNING N RIGHT OVER BAN
SLOPE OF CHANNEL (FT/FT)

CROSS—-SECTION

COORD.

k%%k%*%*% UNIFORM FLOW RATING CURVE

HOWLWO~-NNOU & WMo K

e

FLOW
(CFS)

0
74.
149.
224.
298.
+50
417.
B2«
597 ..
672.
747.

373

00
70
40
10
80

00
90
60

NO.

W.S.

X

(FT)

1
1

E.

(FT)

1620.
16205
.47
.88
1622.
o718
« 93
.29
1623.
1623.
1623.

1621
16211

1622
1622
1623

00
96

38

50

0

10.
20.
40.
50+
51 s
68.
69 .
90.

10
31

.00
00
00
00
00
00
00
00
00
.00
.00

FROUDE
NUMBER

COoOO0CoOoOoOoOCoOOoOOO0OC0C

.000
.818
.859
.880
«881L
+ 301
.906
<918
. 925
.932
«938

¥

OO0 OOOoO

(FT)

1633.
1630.
1626.
1624.
16225
1620.
1620
162:2:
1624.
1628,
1630.

DE

(
~4

90
00
00
00
00
00
00
00
00
00
00

PTH
FT)
.10
.14
.63
.22
.72
.34
w17
.81
.60

.000
.045
.000
.0220

VEL.
(FPS)

NNy Uk O

.00
.50
.78
« 67
s
.83
],
i)
» L

b/

FILE NAME: FHO5TWO05
FILE DATE: 07-08-1996

FOR DOWNSTREAM CHANNEL

SHEAR
(PSF)

0.

00

1,21

DO NMNDNDNDNDND R

+ 76
=128
22
.26
.30
.42
-5

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

--------------------------
--------------------------

-------------------------
-------------------------

-------------------------------------------------------------------------------

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH (FT)
*%%%% USER DEFINED ROADWAY PROFILE
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FHO5-#1.LST

77

CRQSS-SECTION X '
COORD. NO. (FT) (FT)

1 0.00  1634.00

2 12.00  1633.60

3 42 .00 1633.00

4 82.00 1632.70

5 116.00 1632.70

6 136.00  1634.00
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PRELIMINARY DETAILED COST ESTIMATE - 30%

Contract No.:
Project Name:
Project Location:

FCDMC 94-16

FOUNTAIN HILLS ADMP

Fountain Hills, Arizona

Fountain Hills Boulevard & Balboa Wash

ADMP- 05, Alternate 1: Install Additional 4-54"x120' CMPs

UNIT |

ITEM NO. ITEM DESCRIPTION UNIT PRICE = QUANTITY AMOUNT
2010001 Clearing And Grubbing (1%) L.SUM $961.00 1 $961 |

2020020 Removal of Concrete Curb LFT. $2.00 280 $560
2020029 Removal of A.C. Pavement SQ.YD. $1.40 1183 $1,656
2020201 Saw Cutting L.FT. $5.00 152 $760 |

2030401 Drainage Excavation CU.XYD. $5.00 275 $1,375
| 2050001 Grading For Pavement SQ.YD. $2.50 1183 $2,958

2070001 Dust Palliative M.GAL. $100.00 1 $100
3030022 Aggregate Base, Class 2 CU.YD. $35.00 198 $6,930 |
4090003 Asphaltic Concrete (Miscellaneous Structural) TON $45.00 197 $8,865 |
5010040 Pipe, Corrugated Metal, 54" L.FT. $80.00 480 $38,400 |
5050201 Reset Frame And Cover For Manhole EACH $275.00 1 $275 |
7010001 Maintenance and Protection of Traffic (4%) L.SUM | $3,843.00 1 $3,843 |

7010006 Furnish And Install Temporary Traffic Control Devices | L.SUM $576.00 1 $576
8081008 Water Main (8") L.FT. $65.00 140 $9,100 |
9010001 Mobilization (10%) L.SUM $9,608.00 1 $9,608 |
9080140 Concrete Gutter L.FT. $10.00 280 $2,800 |
9130003 Riprap (Grouted) CU. YD. $80.00 74 $5,920 |
9130008 Riprap (Dumped) (12" Dia., D50) CU. YD. $64.00 | 256 $16,384 |

9240170 Contractor Quality Control (2%) L.SUM $1,922.00 1 $1,922
9250001 Construction Surveying and Layout (2%) L.SUM $1,922.00 1 $1,922 |
] |
Sub-Total $114,915 |

Engineering and Contingencies (15%) $17,240

TOTAL $132,155
I

File = ADMP-05.WB2

TOTAL FUNDING REQUIRED FOR ALTERNATIVE

21-May-97

$133,000

Page !



STA. 9+00.00 BALBOA WASH =
STA. 4+15.00 FOUNTAIN HILLS BLVD.
KEEP EXISTING 2-54" CMPs

INSTALL ADDITIONAL 4-54"x120' CMPs
SKEW 19" RT.

7
v,

i

7

S
/A
e

L

P
PG PR HIL A
/4’0"0‘-'/' o' X
£ 7 LT <2

A
/
/
/
'/
s
ook
7
77

(O CURVE DATA TABLE
No. A R L T
N15710°00"  500.00" 132.35' 66.57'
N13°30'03" 500.00° 117.82° 53.18'
N18°37'00" 100.00" 3249 16.39°
NO7°37°00" 2000.00" 265.87" 133.1%"
NOB™37°35"  411.00" 47.53°  23.79'

[7,J S VR N T

10

STA. /6¥90:87/CKsDRD| DR =
| STA/ 6+00.00FPUNTAIN HILLS BLYRO

R A 11| [

CONTOUR INTERVAL = 2 FT.

10 20

Scale in Feat

REDUCED SIZE
DO NOT SCALE

NOTE:
PROPER

| CALL TWO WORIONG DATS
BEFORT YOU O8G

1-602-263-1100

1-800-STAKE-IT

{oUTSDE WAssCoRA. CUReTY)

TY LINES AND EXISTING UTILITY INFORMATION

WERE LOCATED FROM RECORDED PLAT MAPS AND
AVAILABLE UTILITY MAPS. SURVEY INFORMATION

AND BL

UE STAKE DATA WERE NOT OBTAINED.

REMOVALS

XXXX
m XXXX

XXXX

XXXX

NEW CONSTRUCTION

XXXX
XXXX

XXXX

XXXX

XXXX

[6] xxxx
XXXX

XXXX

XXXX

XXXX
XXXX

O [M]us

F4

REVISION BY DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

FOUNTAIN HILLS ADMP

FOUNTAIN HILLS BLVD. & BALBOA WASH
PROJECT NO. 94-16

; BY | oate

DESIGNED | R. CONSONI | 6/3/56

PRELIMINARY | DRAWN B0y | 8/3/86

NOT FOR CHECKED | F. BROWN | 6/3/¢8

CONSTRUCTION | GEORGE V. SABOL CONSULTING ENGINEERS, INC w:

in associgtion with
MI(E McLAUGHUN KMETTY ENGINEERS, LTD.

PLAN SHEET SHEET OF |

ADMP 5 — ALTERNATE 1 1 2




ey 32. za

STA. 9+oo

EXISTING i g
FL.OWLINE PROFILE

A\ FLOWLINE
TNV, 28201

1626

ENERGY DISSIPATOR : . : : : : INSFALL ADDmONAL 4»-—54 X120 CMF‘ ! # ) : : : A y . : : ; : ! : i i : ]

INSTALL 127 (DSO) R\P‘?AP

1626

ek S I T T T T e e .
e T gl b e e Db b bbb Db S BALBOA MASH

STA. 4415

(EXISTING PAVEMENT .
GRADE PROFILE .

N EXISTING 54 CMPS:

INVERT = 124,63

REguCED SIZE|'
DO NOT SCALE

1 M-Llﬂmblis
BEFORE Tou

1-602-263-1100
1-800-ST

{OUTSEE MABCOPA COLNTY)

AKE-IT

REQUIREMENTS
EXISTING CONDITION Q100= 721 CFS (1995)
FUTURE CONDITION Q100= 747 CFS (BUILD ouT)
NO. REVISION DATE
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION
FOUNTAIN HILLS ADMP
FOUNTAIN HILLS BLVD. & BALEOA WASH
PROJECT NO. 94-16
8Y CATE
DESIGNED | R. CONSONI 6/3/95
PRELIMINARY | DRAWN ¢, Joy 6/3/96 |
NOT FOR CHECKED | F. BROWN 6/3/96
CONSTRUCTION { GEORGE V. SABOL CONSULTING ENGINEERS, INC.

in ossociation with

IVﬁ(.E McLAUGHLIN KMETTY ENGINEERS, LTD.

PROFILE SHEET
ADMP 5 — ALTERNATE

SHEET ©F

2 2

A A e Ba
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"alboa Wash & Fountain Hills Blvd.

CURRENT DATE:
CURRENT TIME:

02-28-1997

09:44:51

FHO5-#2.LST

(2-54"x120"

CMPs,

1-120"x145"

FILE DATE:

Va
CMP)
|
10—-09-1996

FILE NAME: FHO5-#2

-------------------------------------------------------------------------------

--------------------------
--------------------------

--------------------------
--------------------------

HY-8,

FHWA CULVERT ANALYSIS

VERSION 4.3

------
------

------
......

-------------------
-------------------

----------------------------------------------------------------------------
...............................................................................

c |

U

L | INLET
V | ELEV

# 1 (FT)

1 |1619.48
2 |1625.40
3 |1625.09
4 |

5 |

6 |

OUTLET

ELEV.

1617.74

1624.01

1624.15

CULVERT

LENGTH

CULVERT SHAPE, MATERIAL,

RISE MANNING

(FT)

.00

-----------------------------------------------------------------------------
-------------------------------------------------------------------------------

----------------------

--------------------------------------------------------

SUMMARY OF CULVERT FLOWS (CFS)

ELEV (FT)
1620.00
1622.37
1623.87
1625.28
1626.34

Conclusnm:

TOTAL
0

75
149
224
299

1

0
74
149
224
289

BARRELS

SHAPE SPAN
MATERIAL (FT)
1 ICMP 10.00
1 CSP 4.50
1 CSP 4.50

FILE: FHO5—#2

2 3 4
0 0 0
0 0 0
0 0 0
0 0 0
2 8 0

Page

1

Net oua,rﬂptga_c[ b;, fo‘year or oo~ year,

oo oou

INLET
INLET
n TYPE
.024 CONVENTIONAL
.024 CONVENTIONAL
.024 CONVENTIONAL
DATE: 10-09-199¢6
6 ROADWAY ITR
0 0 0
0 0 5
0 0 4
0 0 4
0 g 3



FHO5-#2.LST

e &
162711 374 340 13 19 0 0 0 0 3
1627.48 (o YR 417 367 24 2 0 0 0 0 3
1628.42 523 436 38 49 0 0 0 o 2
1629.01 598 479 53 64 0 0 0 0o 2
1629.60 672 22 69 81 0 0 0 0 2
1630. oo YR 563 87 97 0 0 0 0 3
1632.70 988 716 137 135 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FHOS5-#2 DATE: 10-09-199¢
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1620.00 0.00 0 0 0.00
1622.37 -0.01 s 0 0.44
1623.87 0.00 149 =0 -0 . 00
1625.28 -0.00 224 0 0.05
1626.34 0.00 299 =@ -0.13
1627 .11 -0.01 374 i 0.30
1627.48 0.00 417 -1 =0, 12
1628.42 -0.00 523 0 0.09
1629.01 {0101 598 1 0.21
1629.60 =0.00 672 0 0.05
1630.19 0.00 747 -0 -0.00
<1l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
=
2
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:44:51 FILE NAME: FHO5-#2
PERFORMANCE CURVE FOR CULVERT # 1 — 1 ( 10 BY 9 ) ICMP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAI, CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(efs) { BEY (ft) (ft) <Fa> (ft) (ft) (fps) (ft) (fps) (ft)
0 1620.00 0.00 0.52 O0-NF 0.00 0.00 0.00 0.00 0.00 2.26

74 1622.37 2+89 2.89 1-82n 1.36 1.48 7.31 1.36 4,50 3.22
149 1623.87 4.39 4.39 1-S2n 21, 2.29 8.82 2.11 5.78 313
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FHO5-#2 .LST

.5/7
224 1625,28 5.80 5.80 1=S2n 273 2.94 9,99 2.73 6.67 4.14
289 1626.35 687 6.87 1-82n 3.19 3.44 10.77 3.19 6.75 4.64
240 1627.11 7:.63 763 1—82n 3:55 3:79 11.22 3.55 6:83 5B.02
367 1627.49 8.01 8.01 1-S82n 3.73 3.968 11.46 3.93 6.9l 5.19
436 1628.42 8.94 8.94 1-82n 4.16 4.39 11.99 4.16 Tl 5.55
479 1629.01 9.53 9.53 5=8Zn 4.44 4.64 12.27 4.44 T3l BP6
522 1629.60 10.12 10.12 5=82n 4.71 4.86 12.53 4,71 7.47 5.95
563 1630.18 10.70 10.70 5-82n 4.97 5.08 12.75 4,97 7.62 6,12
El. inlet face invert 1619.48 ft El. outlet invert 1617.74 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* ok k k% SITE DATA %k k kK CULVERT INVERT EE T
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1619.48
OUTLET STATION (FT) 145.00
OUTLET ELEVATION (FT) 1617.74
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0120
CULVERT LENGTH ALONG SLOPE (FT) 145.01
* % % k% CULVERT DATA SUM'_I\{ARY khkkhkrhkdhkdhkhrhhthkhhbhhkhhkhh it
BARREL SHAPE USER DEFINED
BARREL SPAN 10.00 FT
BARREL RISE 9.00 FT
BARREL. MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.024 FOR SIDES AND TOP
0.018 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE
i
3
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:44:51 FILE NAME: FHO05-#2

-------------------------------------------------------------------------------

*%%%* USER DEFINED CULVERT CROSS-SECTION — CULVERT # 1

COORDINATE % Y-TOP Y-BOTTOM
NUMBER (FT) (FT) (FT)
1 0.00 5.00 5.00
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FHO5-#2.LST

77
2 0 .50 T B 2.82
3 1..008 8.00 20
4 1.2 50 8,57 1.43
5 2.00 9.00 1.00
6 Z .50 9.33 1.00
7 3.00 9,59 1.00
8 3.50 9«77 1«00
9 4.00 9.90 L0
10 5.00 1600 1500
Ll 6.00 9.90 100
1 6.50 8.77 1.00
1.3 7 .00 9.59 1...00
14 7 +50 9.33 1.00
15 8.00 9.00 1.00
16 8.50 8.57 1.43
17 9.00 8.00 2.00
18 9.50 7«18 2.82
19 10.00 500 5.00
&
4
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:44:51 FILE NAME: FHO5-#%#2
PERFORMANCE CURVE FOR CULVERT # 2 - 1 ( 4.5 BY 4.5 ) CSP
DIS- HEAD— INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OQUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (FE) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
0 1625.40 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 —-4.01
0 1625.40 0,00 0.00 O-NF 0.00 0.00 0.00 0.00 4.50 =3.05
0 1625.40 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 5.78 —2.54
0 1625.40 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 6.67 =2.13
2 1626.35 0.95 0.64 2-M2c 0.43 0.40 2.83 0.40 6.75 —1..63
13 162712 1.54 L7282 2=M2Zc 1. 0L 1.01 4.90 1.01 6.83 =1.25
24 1627.45 2.05 2.0 1-82n 1.38 1.38 5.72 1.38 6.91 =1.,08
38 1628.43 2.66 3.03 2-M2c¢ 1.78 177 6.54 1.77 T:15 —0:72
53 1629.02 3.24 3.62 2-M2c 2.14 2.10 T.28 2.10 7.31 =-0.51
69 1629.60 3.84 4.20 2-M2c 2.52 2.41 7.96 2.41 747 —=0.32
87 1630.18 4,51 4.78 2-M2c 2.92 2.3 8.60 2.73 7.62 =0.15
El. inlet face invert 1625.40 ft El. outlet invert 1624.01 ft
El. inlet throat invert 0.00 £t El. inlet crest 0.00 £t
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FHOS5-#2.LST

S/
% kk k% SITE DATA * ok ok ok Kk CULVERT INVERT khkhkdhhrhkrkhrhkdk
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1625.40
OUTLET STATION (FT) 120.00
OUTLET ELEVATION (FT) 1624.01
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0116
CULVERT LENGTH ALONG SLOPE (FT) 120.01
* k ok kK CULVER_T DATA SUMMARY #*%**%dkhdkddhhhhkhrdbrdhdddrdik
BARREL SHAPE CIRCULAR
BARREL DIAMETER 4.50 FT
BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S N  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE
&
5
_URRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:44:51 FILE NAME: FHOS5-#%2
PERFORMANCE CURVE FOR CULVERT # 3 — 1 ( 4.5 BY 4.5 ) CSP
DIS— HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (EE)  ¢FE) (ft) <F4> (ft)  (ft) (fps) (ft) (fps) (ft)
0 1625.09 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 —-4.15
0 1625.09 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 4.50 -3.19
0 1625.09 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 5.78 —-2.68
0 1625.92 0.83 0.00 2-M2c 0.00 0.00 ©0.00 0.00 6.67 —2.27
8 1626.35 1.26 1.25 2-M2c 0.86 0.75 4.30 0.75 6.75 -1.77
19 1627.11 1.84 2.02 2-M2c 1.37 1.23 5.40 1.23 6.83 -1.39
27 1627.49 2.19 2.40 2-M2c 1.63 1.47 5.94 1.47 6.91 -1.22
49 1628.43 3.08 3.34 2-M2c 2.29 2.00 7.09 2.00 7.15 -0.86
64 1629.02 3.66 3.93 2-M2c 2.72 2.32 7.74 2.32 7.31 -0.65
81 1629.59 4.28 4.50 2-M2c 3.20 2.62 8.38 2.62 7.47 —-0.46
97 1630.18 4.93 5.09 2-M2c 3.84 2.88 9.02 2.88 7.62 —0.29

-------------------------------------------------------------------------------
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FHO5-#2.LST

oA
El. inlet face invert 1625.09 ft El. outlet invert 1624.15 ft
El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft
*kx*k QTTE DATA ***%%% CULVERT INVERT *%*kkkdkhhhkdhdkk
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1625.09
OUTLET STATION (FT) 120 .00
OUTLET ELEVATION (FT) 1624.15
NUMBER OF BARRELS 1
SLOPE (V—FT/H—FT) 0.0078
CULVERT LENGTH ALONG SLOPE (FT) 120.00
kkhkkkkx CULVERT DATA SU‘M:MARY P R I T R S R Ak 3
BARREL SHAPE CIRCULAR
BARREL DIAMETER 4.50 FT
BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE
ot
6
CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996
CURRENT TIME: 09:44:51 FILE NAME: FHO5-#%#2
AR RN U E S E RS RN RN RN TAILWATER i s s NI I MT T
**%%% USER DEFINED CHANNEL CROSS—-SECTION FILE NAME: FHO5TWO05
MAIN CHANNEL ONLY FILE DATE: 07-08-1996

LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY 0
MANNING N LEFT OVER BANK 0.000
MANNING N MAIN CHANNEL 0.045
0
0

MANNING N RIGHT OVER BAN .000
SLOPE OF CHANNEL (FT/FT) .0220
CROSS—-SECTION % ¥
COORD. NO. (FT) (FT)
1 0.00 1633.90
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HOoOWOJo b b Wk

=

10.00
20.00
40.00
50.00
51..00
68.00
69.00
90.00
110.00
131.00

FHO5—-#2.LST

1630.00
1626.00
1624.00
1622.00
1620.00
1620.00
1622.00
1624.00
1628.00
1630.00

¥

kk*k*kk*k UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(CFS)

0.
74.
149.
224.
298.
+-54

373

417.
522.
397 .
672,
747.

00
70
40
10
80

00
90
60

W.S.E. FROUDE

(FT)  NUMBER
1620.00 0.000
1620.96 0.818
1621.47 0.859
1621.88 0.880
1622.38 0.891
1622.76  0.901
1622.93  0.906
1623.29 0.918
1623.50 0.925
1623.69  0.932
1623.86 0.938

DEPTH

(FT)
.26
22
73
.14
.64
.02
.19
55
.76

UL e Wb

VEL.
(FPS)

NN ooy Ul O

.00
.50
<18
« 67
< 1D
.83
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